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In Essay 1, I investigate the impact of corporate life cycle dynamics on the 

observed negative association between asset growth and stock returns in the cross-

section. I find that the asset growth effect on average exists across some life cycle stages 

measured using cohorts. However, controlling for certain variables associated with the 

theoretical explanations, I find there is no relation between asset growth and returns. I 

argue this evidence is consistent with an agency-based explanation of the asset growth 

effect. Furthermore, a decomposition of the drivers of the effect shows that different 

components of assets (i.e. working capital and financing) drive asset growth effect at 

different life cycle stages. From a decomposition analyses, results show that in the 

youngest firms (cohort 1), asset growth effect is mostly driven by both operating liability 

and stock financing on one side (financing) and noncash current assets, PPE, and growth 

in other assets (for working capital) while cohort 3’s drivers appear to be stock 



vi 

issuances, together with noncash current assets, which I conclude offer further support for 

agency issues. 

In Essay 2, I examine how firms’ life cycle affect insider trading behavior, profits 

surrounding trades, price informativeness, and financing constraints. I argue that if firms’ 

policies and characteristics change over time as shown in lifecycle literature, then from 

firm characteristics that motivate insider-trading behavior, one should observe some 

differences across varying life cycle stages measured using age cohorts. I find that 

insiders are net sellers at all life cycle stages of a firm. Furthermore, insiders tend to trade 

more in younger firms than in older firms even though they have fewer numbers of 

insiders trading. Trading characteristics are generally statistically significant across 

cohorts. Overall, insiders appear to predict the correct direction for positive wealth 

generation when trading. Specifically, at all lifecycle stages, they appear to sell before 

negative CARs, and buy during periods associated with negative CARs that lead to 

positive CARs days after insider transactions. The findings on price informativeness 

suggest that in general insider purchases enhance price informativeness for firms at 

different lifecycle stages, however, this finding holds only for cohort 4 (oldest firms) in 

the case of insider sales. The implication of this finding is that regulation should be more 

lax towards purchases as compared to sales for firms, except for sales in firms that are 

older. Lastly, insider trades are linked with positive investment-cash flow sensitivities for 

both insider purchases and insider sales, which generally increase monotonically across 

cohorts. This finding is robust to using GMM approach.
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1. Essay 1: A Life-Cycle Examination of the Asset Growth Effect

1.1 Introduction 

Studies that examine the relation between firm level capital investment and 

subsequent stock returns empirically, generally find a significant negative relation not 

explained by asset pricing models (Anderson and Garcia-Feijoo, 2006; Cooper, Gulen, 

and Shill, 2008); Lipson, Mortal, and Shill, 2011). This is widely known in literature as 

the asset growth effect or anomaly. Although named “asset growth effect”, it 

encompasses the broad spectrum of investments and their relation with subsequent 

returns. Moreover, prior studies using other corporate forms of firm investments such as 

accruals, sales growth, capital generation, and capital investment exhibit a negative 

relation with subsequent returns return (Lakonishok, Shleifer, and Vishny, 1994; 

Fairfield, Whisenant, and Yohn, 2003; Richardson and Sloan, 2003; Titman, Wei, and 

Xie, 2004; Pontiff and Woodgate, 2008). Cooper, Gulen, and Shill (2008) show growth in 

assets to be superior and to subsume the explanatory power of other variables. Lipson, 

Mortal, and Shill (2011)  examine seven different definitions of asset growth based on 

previous research and conclude the total asset growth effect of Cooper, Gulen, and Shill 

(2008)  subsumes explanatory power of the other variables. Studies using both a US 

sample and an international one find consistent evidence for the asset growth effect 

(Watanabe, Xu, Yao, and Yu 2013; Yao, Yu, Zhang, and Chen, 2011; Gray and Johnson, 

2011).
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There is a debate in literature regarding the source of the asset growth effect. While  

Wahal (2017) finds no significant relation for investment to returns using a hand-

collected sample before 1963, a recent study by Fama and French (2016) however 

includes it as a new pricing factor in a five-factor model.  Proposed theoretical 

explanations are based on risk differences, agency problems, or mispricing. Briefly, the 

risk-based explanation is centered on the notion that systematic risk decreases following 

growth option exercise (e.g., Carlson, Fisher, and Giammarino, 2004, 2006; Berk, Naik, 

and Green, 1999; Anderson and Garcia-Feijoo, 2006; Cooper and Priestly, 2011). The 

agency-based explanation emphasizes managerial overinvestment and empire building 

motives (e.g., Mao, Mao, and Wei, 2015; Titman, Wie, and Xie, 2004; Degryse and de 

Jong, 2006). Finally, the mispricing explanation highlights the impact of behavioral 

biases leading to overpricing of growth stocks (e.g. Polk and Sapienza, 2009; Lipson, 

Mortal and Shill, 2011; Cooper, Gulen, and Shill, 2008; Li and Zhang, 2010; Lam and 

Wei, 2011).  

However, most studies do not distinguish among the explanations because it is 

difficult to separate the proposed channels. For example, although Cooper, Gulen, and 

Shill (2008) primarily cite mispricing as the reason for the asset growth effect, they find 

some evidence towards an agency explanation. Cooper and Priestley (2011) mainly find 

evidence consistent with a risk explanation but cannot rule out mispricing as another 

possible reason. Lipson, Mortal, and Shill (2011) do not specify evidence as consistent 

with either risk or mispricing; however, they indicate both risk and mispricing models as 

possible fits.  While Anderson and Garcia-Feijoo (2006) find evidence supportive of a 
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risk explanation, they do not rule out agency. Titman, Wie, and Xie (2004) find most 

support for agency but do not rule out risk and valuation effects. 

  Therefore, the intersections of the three main explanations make it difficult to 

disentangle the exact channel for the asset growth effect. Recently, researchers have 

noted that a firm’s investment opportunity set changes over time as the firm advances 

from one lifecycle stage to another (e.g., Deangelo, Deangelo, and Stulz, 2006). Thus, 

corporate life cycle has implications for firm policies at different stages, such as 

financing (Deangelo, Deangelo and Stulz 2010), investments (Faff, Kwok, Podolski, and 

Wong, 2016; Arikan and Stulz, 2016), agency problems (Loderer, Stulz, Waelchli, 2013), 

and risk (Adams, Almeida and Ferreira, 2005). I investigate if the so-called “asset growth 

effect” varies over the corporate lifecycle, and if so, whether taking into account 

corporate life stages can help distinguish among proposed explanations.  

Drawing on predictions from lifecycle literature (e.g., Arikan and Stulz, 2016), in 

conjunction with agency, risk and mispricing, I develop hypotheses and conduct new 

tests to separate the different explanations. Specifically, I hypothesize that if agency 

theory explains the asset growth effect, then asset growth effect should be more prevalent 

in older cohorts, which are more likely to suffer from agency problems than younger 

ones. By contrast, if the asset growth effect is explained by risk, then it should exist 

mainly among younger cohorts, which are more likely to exercise growth options than 

older cohorts. However, if mispricing explains the asset growth effect, it should exist 

among both younger and older cohorts. 
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This is the first study to attempt to separate the three main reasons for the asset 

growth effect. The contributions of this study are as follows: First, examine and present 

findings of the asset growth effect at different life cycle stages of the firm. Second, it 

examines what channel explains the asset growth effect, whether risk, agency or 

mispricing. Third, it examines how firm characteristics may affect asset growth for firms 

in similar life cycle. Specifically, it examines how agency, risk, and mispricing within 

firms in the same lifecycle stages, defined using cohorts, affect asset growth.   

1.2 Literature Review 

1.2.1 Life Cycle 

Lifecycle can be defined as the evolvement arising from change in internal factors 

such as strategic choices and external factors such as competitive pressures (Hamers, 

Renders, and Vorst, 2016). Studies in the management field assert that there are five 

stages of a firm in no particular order, namely birth, growth, maturity, revival, and 

decline (Miller and Friesen, 1984; Gort and Klepper, 1982). In relation to life cycle of an 

industry, Gort and Klepper (1982) assert birth is the introduction of innovation; growth is 

significant increase in producers; maturity is the peak number of producers; revival is the 

decline in number of producers; and, decline is where there is no entry considering entry 

and exit.  Miller and Friesen (1984) provide evidence towards the existence of these 

stages in a longitudinal study but assert there is no evidence as to sequential progression 

through the stages. This is contrary to the supposition that firms should not age, since 

they should have the ability to learn as they grow, creating more opportunities and in 

principle can exist forever (Loderer and Waelchli, 2010). For example, Jovanovic and 

Rousseau (2001) show that there is a delay of firms to listing and explain it as firms 
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learning about optimal investment. Fama and French (2004) report that publicly listed 

companies have about 53% 10-year survival rate with takeover the main reason for exit. 

At the core of the lifecycle literature is the concept that the investment opportunity set 

of a firm changes over time (Deangelo, Deangelo and Stulz, 2006), which implies that 

consequently firm policies (especially investment policy) change as well. This existence 

of a life cycle effect has implications for different aspects of firm policies at different 

stages such as financing (Deangelo, Deangelo and Stulz 2010), investments (Faff, Kwok, 

Podolski, and Wong, 2016; Arikan and Stulz, 2016), agency problems (Loderer, Stulz, 

and Waelchli, 2013), and risk (Adams, Almeida and Ferreira, 2005). Other areas where 

lifecycle has implications include but are not limited to profitability (Loderer and 

Waelchli, 2010), payout policy (Fama and French, 2001; Deangelo, Deangelo and Stulz, 

2006; Banyi and Kahle 2014). 

Most of the earlier literature in finance provided indirect evidence towards a lifecycle 

effect in firms that affects financial, investment and managerial policies.  For example, 

Fama and French (2001, 2004), and Grullon and Michaely (2002) find life cycle effect 

towards firms’ payout policy.  In their studies, Grullon and Michaely (2002) find that 

younger firms have a higher likelihood of distributing cash to shareholders through 

repurchases than historically shown. However, recent literature conduct direct analyses of 

lifecycle in different aspects of firms in the finance field (Deangelo, Deangelo and Stulz 

2006, 2010; Loderer, Stulz, Waelchli, 2015; Arikan and Stulz, 2016).  

Faff, Kwok, Podolski, and Wong (2016) examine corporate policies over the life 

cycle of a firm and find that firms invest and issue equity less while debt issuance and 
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levels of cash holdings increase. Loderer and Waelchli (2010) find significant negative 

relation between age and profitability indicative of profits decline as firms grow, which 

they argue is because of agency or cementation of organizational structure. They find 

older firms to be less efficient, lending credence to the organizational rigidity argument 

and decline in corporate governance supportive of agency problems. Loderer, Stulz, 

Waelchli (2013) explore the organizational rigidity argument further by investigating 

why firms do not create growth opportunities as they grow. They theorize that 

management focuses on managing assets in firms over time as compared to developing 

growth options at a younger stage since there are fewer assets to manage.  Therefore, the 

lifecycle of a firm has implications towards asset expansion or contraction.  In their 

sample, Loderer, Stulz, and Waelchli (2013) require firms to be older than five years 

relative to IPO date and use this as the proxy for lifecycle to minimize young firms 

driving the result. They report average (median) listing age of 17 (13) and average 

(median) incorporation age of 34 (25) for a sample that extends from 1975-2009. They 

find ROA declines around 12 years after IPO and older firms experience slow growth 

with reducing market share. Loderer and Waelchli (2010) examine firm age and 

profitability and find that older firms tend to have reduced profitability. They also find 

older firms are less efficient and susceptible to lower governance, larger board size, and 

higher CEO compensation.  

Deangelo, Deangelo, and Stulz (2006) directly test the implication of a firm’s life 

cycle to dividend payout policy extending the work of Fama and French (2004). 

Deangelo, Deangelo, and Stulz (2006) apply life cycle through tradeoff for firms in 

retaining earnings and/or paying out dividends during different stages of a firm. They 
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argue young firms retain more as they have more growth opportunities and low 

profitability as compared to older firms that payout out more as they have fewer 

opportunities and higher profitability. Consistent with this argument, their measure of 

lifecycle is the retained earnings divided by total equity (RE/TE), which they term the 

earned/contributed capital. This proxy measures how much a firm relies on outside 

capital or inside capital and firms with low RE/TE ratios typically are in the young stage 

(“capital infusion”) and the converse for high RE/TE ratios. This proxy is in the spirit of 

a profitability measure depending on the stage of a firm relative to payout. Their evidence 

is consistent with their argument that firms are more likely to pay dividends when RE/TE 

ratios are high, which supports their argument that these are more mature firms with large 

accumulated profits. The results and inferences remain the same when they use RE/TA as 

the lifecycle measure.  

Dickinson (2011) argues that corporate life cycles are distinct phases because of 

changes in internal and external factors from firm activities. Dickinson (2011) further 

argues that it is difficult to capture firm level lifecycle since corporations are aggregates 

of their products, where each product’s stage in its life cycle is unique in addition to 

overlapping stages with other products in the company and at the industry level. 

Therefore, even though two companies may have a similar age, they could be in different 

phases. Dickinson (2011) develops a lifecycle proxy based on predictions from lifecycle 

literature for the different stages of a corporation by jointly using operating, financing, 

and investing cash flows.  The different five life-cycle stages are consistent with the 

definition in Gort and Klepper (1982) namely birth/introduction, growth, maturity, 

shakeout/revival, and decline. In developing lifecycle proxies, she links life cycle stages 
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with cash flow patterns economically. In the birth/introduction stage, firms have negative 

operating and investing cash flows and a positive financing cash flow.  The growth stage 

is characterized by positive operating and financing cash flows and negative investing 

cash flows; the mature stage with negative investing and financing CFs and positive 

operating CFs.  The shakeout/revival has all positive or all negative CFs; or positive for 

operating and investing and negative from financing CFs. Finally, the decline stage has 

negative operating, positive investing and either positive or negative financing CFs.  

The existent of a market for corporate control should be a mitigating factor for agency 

problems. However, there is evidence that the market for corporate control on average 

fails to work for firms in an older stage (Owen and Yawson, 2010; Loderer and Waelchli, 

2015). Owen and Yawson (2010) specifically examine how life cycle affects mergers and 

acquisitions in firms and find a higher propensity to becoming an acquirer based on 

progression in the life cycle, which they proxy using RE/TE. Specifically, they find 

significant positive relation between propensity of becoming a seller and firm life cycle. 

In distinguishing life cycle stages, mature and not old firms are more likely to be 

acquirers than targets. Owen and Yawson (2010) group firms based on RE/TE rankings 

and categorize old firms as top 25
th

 percentile, young firms at the bottom 25
th

 percentile, 

and mature firms as the cohort between the bottom and top 25 percentile based on age 

rankings. This delineation emphasizes how measuring firm stage (i.e. young, mature, and 

old) is important in separating age from maturity.  They also find old and mature firms 

are more likely to negotiate with young firms that prefer tender offers.  On the wealth 

effect, there is a negative relation with life cycle while likelihood of cash in mixed deals 

has a positive relation with life cycle. One reason for older firms less likely to be targets 
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is organizational rigidities that make them harder to integrate (Loderer, Stulz, and 

Waelchli, 2010, 2015; Owen and Yawson, 2010). Loderer and Waelchli (2015) examine 

whether older firms are more likely to delist because of takeover and they find results 

showing significant decline in takeover hazard as firms mature. Furthermore, on average, 

older firms have fewer growth opportunities and higher free cash flow and acquisitions 

are ways to expand their investment opportunity set (Loderer, Stulz, Waelchli, 2013).  

Brown and Kapadia (2007), and Srivastava and Tse (2016) show that new cohorts of 

newly listed firms have higher risk than prior cohorts, which is explained by higher 

production technologies and more competitive market than those existed for preceding 

cohorts. This finding points to systematic factors that affect firms of similar ages, i.e. 

cohorts. Brown and Kapadia (2007) examine the riskiness of firms before listing as they 

seek to bridge findings in previous studies of an increase in idiosyncratic risk of US firms 

despite a more stable economy and conservative levels of the volatility of indices. They 

define IPO cohorts based on listings before 1965 and use decade intervals starting in 

1965 to 2004. They find that each group on average has a higher idiosyncratic risk than 

previous group, which implies firms with increasingly consistent higher idiosyncratic risk 

have been listing over the years. The results do not exhibit significant upward time 

trends. Brown and Kapadia (2007) stress a different interpretation of results as a 

systematic change in the regular public company rather than firms having higher 

idiosyncratic risk that declines over time.  Their evidence is contrary to that of Fink, Fink, 

Grullon and Weston (2005) that find the reduction in the age of firms before listing from 

about 40 to less than five in the late 90s is the reason for this increase in idiosyncratic 

volatility.  Srivastava and Tse (2016) examine directly the implicit evidence of persistent 
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differences in risk across cohorts found in Brown and Kapadia (2005) and support the 

assertion of persistent risk difference between subsequent cohorts. The findings from 

these two studies further provide support against just using age as a proxy for life cycle. 

Moreover, these systematic differences have to be accounted for in subsequent studies.   

Arikan and Stulz (2016) examine whether corporate acquisitions and diversification 

over a firms life cycle is consistent with agency theory or neoclassical theories. While 

agency theory asserts acquisitions occur because management pursue value destroying 

acquisitions, neoclassical theories assert acquisitions are a way to expand limited 

valuable assets for better performing companies and companies with more growth 

opportunities. Their evidence is consistent with neoclassical theories since acquisitions 

are value increasing and made by firms with better performance and growth 

opportunities. They find negative market response to acquisition announcement as the 

only evidence consistent with the agency argument.  

1.2.2 Agency Theory of investments 

Jensen and Meckling (1976) show implications of agency for firms of different 

sizes and firms at different lifecycle stages. Agency theory posits that managers pursue 

value-destroying investments for self-serving purposes. Managers will most likely be 

able to engage in self-serving purposes (i.e., managerial discretion) when they have more 

discretion or when they have the means (FCF problem, Jensen, 1986). Thus, asset growth 

in firms can be a manifestation of such self-serving purposes. Managerial discretion is the 

latitude top executives have in managerial decisions that ultimately affect the firm 

through policymaking.  The higher levels of discretion a CEO has, the larger the potential 

effect of CEO leadership on firm and output. Williamson (1963) shows theoretically in a 
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model that managerial discretion affects resource distribution decisions and this 

discretion subject to regulation, can lead to unprofitable behavior.  Hambrick and 

Finkelstein (1987) posit seven factors that affect managerial discretion at the industry 

level namely: differentiating producs, growth in market, industry structure (monopoly, 

oligopoly), unstable demand, regulation, external forces, capital intensity. The 

compensation literature was one of the first areas to examine managerial discretion. 

Studies find compensation to have a strong correlation with firm size or assets under 

management (Stulz, 1990). Therefore, desire for higher compensation can serve as a 

motivation to grow assets in the firm to suit needs of management as they value 

control/size.  

Studies examine firm restructuring policies and the implications of wealth from 

managerial discretion (Lang, Poulsen, and Stulz 1995; Allen and McConnell, 1998). 

Allen and McConnell (1998) find support for the control argument where parent 

companies in carve outs continue holding more than 80% of ownership in newly carved 

out subsidiaries. The control argument states that managers put a higher emphasis on size 

and/or control of assets in firms even when it negatively affects value of shareholders 

wealth (Allen and McConnell, 1998). Thus, Allen and McConnell (1998) argue that 

managers only sell when they have no options to generate capital. They find strong 

support for managerial discretion in carve outs characterized by firms with high debt and 

poor operating performance. They argue that carve outs can be viewed as selling assets or 

equity to the general public in generating capital similar to Lang, Poulsen and Stulz 

(1995). The conclusion that self-serving managers sell only when they have to illustrates 

how agency problems can affect investment decisions in a firm. Mao, Mao, and Wei 
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(2015) use Q-theory to model agency problems where inefficient investment leads to 

deviation from a firm’s investment path. Their findings of a negative relation between 

investment and returns are consistent with evidence in literature. However, in this case 

they show agency problems are significant in explaining the negative relation, where 

higher investment friction from agency reduces optimal level of investment expounding 

negative relation of asset growth with returns. Titman, Wie and Xie (2004) find a 

stronger abnormal negative return between abnormal capital investments and subsequent 

returns for firms with greater investment discretion, higher cash flows, and debt ratios, 

which they conclude as support for agency problem associated with overinvestment.  

 Some studies on the asset growth effect provide evidence from agency problem. 

Titman, Wei, and Xie (2004) conclude agency problems explains the negative relation 

between asset growth and subsequent returns as they find negative adjusted returns 

following investment that is more profound for firms with higher cash flows and lower 

debt (i.e. higher discretion). The relation exists in periods of fewer hostile takeovers. 

Degryse and de Jong (2006) find positive investment-to-cash flow sensitivity in a Dutch 

sample. They attribute the findings to agency problems arising from overinvestment due 

to managerial discretion, and underinvestment from asymmetric information. The 

Netherlands has weaker corporate governance mechanisms, large block holders, and 

stronger ties with banks and as such, there can be type two agency problems. Type two 

agency problem is where majority ownership expropriates value from the firm at the 

expense of minority owners (La Porta, Lopez-de-Silanes, Shleifer, and Vishny, 1998). 

Hoshi, Kashyap, and Scharfstein (1991) also examine how corporate financial structure 

affects investment in a Japanese sample and find similar results of overinvestment due to 
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managerial discretion. Their focus is the access to internal funds should be a strong 

determinant of investment in the presence of asymmetric information in the market. They 

use a Japanese sample because the business structure of keiretsu firms mitigates 

asymmetric problems as companies have strong ties with banks. Since investment-to-cash 

flow sensitivities may result from overinvestment (from managerial discretion) or 

underinvestment (from asymmetric problems) Hoshi et al (1991) and Degryse and de 

Jong (2006) disentangle an asymmetric information channel and discretion to provide 

evidence towards managerial discretion. They disentangle the channel by examining 

magnitude of symmetric problem or managerial discretion problem within a sample of 

firms with optimistic outlook (above median Tobin’s Q) and pessimistic outlook (below 

median outlook).  

There is also evidence that when firms divest from positions deemed as value 

destroying, there is a positive wealth effect to the firm (Weisbach, 1995; Kaplan and 

Weisbach, 1992). Weisbach (1995) examines divestitures following CEO turnover and 

find a higher probability of divestment in prior acquisitions considered losers when there 

is a CEO turnover regardless of whether the turnover is a retirement or forced exit. In 

other words, poorly performing acquisitions have a greater propensity to be divested 

when the CEO during acquisition leaves office, which suggests management turnover as 

a means in reversing poor managerial decisions. Kaplan and Weisbach (1992) investigate 

the rate of failed acquisitions through divestitures in the 1980s and find 43.9% of 

acquisitions end up as divestitures by 1989. Of these divestitures, they classify 34% as 

unsuccessful. Although the results are mixed for the failure or success of diversifying 
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versus related acquisitions, they find divestitures are almost four times likely when 

acquisitions are not in related businesses. 

Older mature firms tend to have fewer growth opportunities with higher amounts 

of free cash flow (FCF) and are more susceptible to agency problems from 

overinvestment (Jensen and Meckling, 1976; Myers, 1977). Younger firms generally 

have more growth opportunities but face the problem of underinvestment because of 

limited financing ability (Myers, 1977), which is unrelated to agency problems. 

Therefore, there are implications for the magnitude of capital investment (i.e., asset 

growth) within a firm based on manager’s desires, availability of free cash flow, and 

governance mechanisms. Stulz (1990) asserts that from asymmetric information, 

managers can increase perquisite consumption from any type of investment even if these 

are negative NPV projects. Debt financing can mitigate agency through bonding 

(Degryse and deJong, 2006; Jensen, 1986).  

Therefore, in drawing from the life cycle literature and the previously cited 

studies, older firms should be more susceptible to the asset growth effect if it is solely an 

agency problem whereas younger firms should not.  

 

1.2.3 Q-Theory and Real options theory on investments 

Investments-based explanations derive from real options framework or Q-theory. 

Real options framework posits the negative relation between asset growth and expected 

returns is due to a reduction in risk from converting underlying growth options into assets 

in place (Berk, Green, and Naik, 1999; Carlson, Fisher, and Giammarino 2004, 2006). 
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The Q-theory posits firms will invest in projects with higher marginal Q and 

subsequently returns that follow will be lower (Cochrane, 1991; Li, Livdan and Zhang, 

2009; Chen and Zhang, 2009).  

Firms have to maximize the present value of discounted cash flows. To do so, 

they must engage in optimal investments. Tobin (1969) argues investment rate is a 

function of marginal Q, which is the ratio of market value of additional investment (unit 

of capital) to replacement cost. However, we do not observe marginal Q and use average 

Q as a proxy. Hayashi (1982) concludes marginal Q equals average Q where the firm is a 

price taker with constant returns to scale in producing and installing. From Q-theory, the 

negative relation between asset growth and expected return derives from a cash flow or 

discount rate channel (Cochrane, 1991; Li, Livdan and Zhang, 2009).  

For the cash flow argument, firms invest in the best growth opportunity available 

with the highest cash flow (i.e., high marginal Q), thus the cash flows for next best 

available investment are lower, which implies a reduction in returns (Li, Livdan and 

Zhang, 2009). Li, Livdan and Zhang (2009) capture the reduction in returns using 

decreasing returns to scale in their model. The discount rate argument is based on capital 

adjustment costs in accumulating capital stock. That is, investments occur when expected 

return on investment equals the cost of capital (discount rate). Therefore, a lower 

discount rate translates to higher marginal Q and higher investment whereas higher 

discount rates mean lower marginal Q and lower investment (Cochrane, 1991). 

Furthermore, a high investment to capital ratio at any point implies that firms will have to 

incur high adjustment costs of investment to ensure returns from investments equal a 

mimicking portfolio and subsequently return from owning capital for the period 
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(Cochrane, 1991). Li and Zhang (2010) find weak evidence of a strong asset growth and 

investments-to-assets in more financially constrained firms. They investigate financing 

constraints because Q-theory asserts a stronger relation between investments and returns 

with investment frictions. They also find no evidence of explanatory power of Q theory 

with investment frictions for investment growth, net issue, abnormal corporate 

investment, or net operating asset anomalies. They conclude limits-to-arbitrage provides 

support for Q theory with investment frictions explanations of asset growth anomalies.  

The real options framework asserts that underlying growth options of a firm are 

riskier than assets in place (AIP). Conversion of real options into asset-in-place reduces 

overall risk, which is subsequently reflected in future expected returns (Carlson, Fisher, 

Giammarino 2006, 2010; Berk, Naik, and Green 1999; Zhang, 2005; Li, Livdan, and 

Zhang, 2009). Carlson, Fisher, and Giammarino (2006) predict loadings on risk should be 

higher before firms conduct secondary offerings and risk should decrease after issuance. 

The argument is from a real options channel as growth options leverage are higher before 

issuing equity and reduce subsequently upon issuance. The main finding that beta 

increases prior to SEO issuance and decreases after issuance generally supports the 

prediction. Carlson, Fisher, and Giammarino (2006) also show this prediction in a 

theoretical model and find evidence consistent with a larger decrease in beta for riskier 

expansion options. Carlson, Fisher, and Giammarino (2006) find a gradual decrease in 

beta upon issuance. Although their model predicts an instant decrease in beta, their 

findings reflects the more complex nature in exercising growth options even when funds 

are available. The prediction of Carlson, Fisher, and Giammarino (2006) has been used to 

explain IPO and SEO underpricing using an investments-to-assets factor (Lyandres, Sun, 
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and Zhang, 2007). They find that an investment factor buying stocks with low 

investments to assets ratio and selling stocks with high investment to asset ratio explains 

about 75% and 80% of underperformance in SEOs and IPOs respectively. In addition, the 

factor explains 50% of underperformance in convertible offerings and 40% of issuance 

effect of Daniel and Titman (2006). However, they do not interpret the factor as a risk 

factor.  

Regardless of whether Q-theory or real options framework, these risk 

explanations of asset growth effect have an implication of lower returns because of risk 

reduction. From the lifecycle literature, younger firms tend to have more growth 

opportunities compared to older firms. Therefore, younger firms should have more 

projects with higher marginal Q as compared to older firms based on Q-theory. In 

addition, from a real options framework, younger firms should be riskier because they 

have more growth options as compared to older firms. Therefore, from the risk 

explanation of asset growth effect, evidence should exist or be stronger among younger 

firms as compared to older mature firms. Thus, evidence in support of the risk 

explanation of asset growth effect would be contrary to that of agency.  

  

1.2.4 Mispricing 

The argument for mispricing follows from overreaction to historical information 

in projecting future growth rates. Lakonishok, Shleifer, and Vishny (1994) show the 

reversal of current growth rates dampen returns and as such extrapolating these growth 

rates too much in the future leads to deviation from fundamental prices. They look at 

other reasons for the success of value strategies and argue value strategies have been 
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successful because of overpriced glamor/growth stocks and underpriced value stocks. 

Value strategies entail buying stocks with low prices relative to fundamentals and selling 

stocks with high prices relative to fundamentals. Other studies that provide evidence 

consistent with mispricing explanation for asset growth effect (Polk and Sapienza, 2009; 

Lipson, Mortal, and Shill, 2011; Cooper, Gulen, and Shill,  2008; Li and Zhang, 2010). 

The persistence of mispriced securities can be attributed to costly arbitrage or higher 

limits to arbitrage (Shleifer and Vishny, 1997; Pontiff 1996, 2006; Ali, Hwang and 

Trombley, 2003; Li and Zhang, 2010; Lam and Wei, 2011). 

Lipson, Mortal, and Shill (2011) find evidence supportive of a mispricing 

explanation for the asset growth effect from higher arbitrage costs. They use holding 

costs associated with idiosyncratic volatility as a proxy for arbitrage costs. The intuition 

is that if it is difficult to conduct arbitrage, arbitrageurs remain exposed to idiosyncratic 

risk associated with the mispriced asset when there is difficulty in finding a good hedge. 

Therefore, they will select to have lower amounts of high idiosyncratic volatility (IVOL) 

stocks given mispricing levels and correction to fundamental values slows downs. They 

also examine if mispricing from market perceptions (“systematic bias”) is present in 

analyst forecasts. The finding of a negative relation between asset growth and analyst 

forecast errors supports mispricing. They argue analyst forecast errors is representative of 

a systematic bias of expectations within the market. Returns as predicted from risk-based 

explanations will not have large swings from events accompanied by information unlike 

mispricing (LaPorta, Lakonishok, Shleifer, Vishny, 1997). This finding is consistent with 

the expectational error hypothesis of Lakonishok, Shleifer and Vishny (1994) and La 

Porta, Lakonishok, Shleifer, and Vishny (1997). The expectational error hypothesis posits 
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that superior returns (for value stocks) derive from investors applying past growth rates 

too far into the future. The implicit expectation is that growth rates will persist longer 

than accurately predictable from previous information, hence the expectational error. La 

Porta, Lakonishok, Shleifer, and Vishny (1997) examine market reaction to earnings 

announcements and whether earnings surprises 5 years post portfolio formation are 

positive for value and negative for glamor firms. They define value as high book-to-

market stocks or stocks with simultaneous low cash flow to price ratio and high sales 

growth. Glamor stocks are either low book-to-market stocks or stocks that simultaneously 

rank high in cash flow to price and have low sales growth in tercile double sorts. They 

find higher event returns for value portfolio, which persists long after portfolio formation. 

Returns associated with glamor stocks on event days are lower than returns on a non-

event day.   

There is mispricing in value and glamor stocks (Lakonishok, Shleifer, and 

Vishny, 1994). Value stocks are most likely older firms with lower growth rates as 

compared to younger firms while glamor or growth stocks are most likely younger firms 

with higher growth rates. The evidence of mispricing is not specific to only US sample, 

as Gray and Johnson (2011) find evidence of asset growth effect in Australia that they 

argue persists because of mispricing, similar to findings in Cooper, Gulen, and Shill 

(2008). They find no evidence in support of a risk factor. The negative relation between 

investment and subsequent returns remain robust to sub sample tests on size to eliminate 

possible influence of microcaps. They find the asset growth effect exists in the largest 

stocks. Evidence from the literature shows mispricing among younger firms and older 

firms, although one would not expect magnitudes to be the same. Drawing from the life 
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cycle literature, one can expect evidence of an asset growth effect in both younger groups 

of younger and older firms to be consistent with mispricing as both older and younger 

firms are susceptible to mispricing.  

 

1.3 Hypotheses Development 

Combining predictions from life cycle literature, and agency, risk and mispricing, I 

develop predictions that if supported empirically, will provide evidence for one of the 

three reasons existent in the literature for the asset growth effect. Thus, I will attempt to 

disentangle the channel for the explanation and persistence of asset growth effect.    

1.3.1 Lifecycle Explanation 

If the investment opportunity set of a firm changes over time, then companies in 

some stages of their lifecycle may have higher returns associated with their growth in 

assets than other firms that may be at a different stage. In other words, asset growth and 

the asset growth effect may be driven by a firm’s life cycle. If that were the case, then I 

would expect the life cycle effect to explain the asset growth effect. Thus I hypothesize: 

H1: Life cycle dynamics explain the asset growth effect. 

1.3.2 Agency Explanation hypotheses 

Firms with more cash on hand but with fewer growth opportunities tend to have a 

higher likelihood of agency problems associated with overinvestment where managers 

use the cash for negative NPV projects and/or perquisite consumption (Jensen, 1986; 

Myers 1977). One example of this is observed in mergers and acquisitions (M&As) 

where acquirers on average consistently earn negative abnormal returns (Moeller and 

Schlingemann, 2005). This negative return is expounded when the deal is financed with 
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cash, consistent with a more opaque deal environment. Older, mature firms tend to have 

more free cash flow and fewer growth opportunities (Jensen, 1986; Myers 1977). Thus, 

they are more likely to experience agency problems from overinvestment due to excess 

FCF. Younger firms on the other hand are less likely to experience this problem since 

they tend to have plentiful growth opportunities but limited access to financing. They will 

therefore be more prone to underinvestment problems. Examining investment (i.e., asset 

growth) at different stages of the firm life cycle should yield significant differences in 

magnitude especially as Loderer, Stulz, and Waelchli (2013) find Tobin’s Q to fall by 

about 1% each year 5 years after IPO. They also find older firms that rank significantly 

higher on the indices of managerial entrenchment have larger boards and lower 

managerial holdings, low R&D and investment. Comparing across age groups of thirty-

year old and five-year old firms, governance is two index points more in older firms. This 

is evidence of deterioration conditioned on firm size. The implication of this empirically 

for asset growth is significant differences across cohorts. Furthermore, the degree of 

agency problems should be different at different life cycles. If agency problems are the 

main reason for the negative relation between asset growth and subsequent returns, I 

expect to see a higher asset growth effect in the older cohort.  Furthermore, in sorts, I 

should observe older firms to have higher asset growth on average. Thus, I hypothesize 

that: 

H2: The asset growth effect will be driven by the oldest age cohorts if it is due to agency 

problems. 
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1.3.3 Risk Explanation Hypothesis 

The risk explanation derives from either Q-theory or real options framework. 

Regardless of the theory, the implication of a negative relation between asset growth and 

subsequent returns holds. The real options framework predicts reduction in risk comes 

from exercising underlying growth options while Q-theory derives from investment in 

investments with higher marginal Q.  

Younger firms tend have more growth more opportunities compared to older 

firms  and should in turn be riskier if they are yet to convert these growth options into 

assets in place or investments.  Carlson, Giammarino, and Fisher (2006) show that risk 

reduction upon stock issuance should be higher for smaller firms with higher growth 

options, features of IPO firms reported in Brav, Geczy, and Gompers (2000). These 

characteristics also seem applicable to younger firms. Therefore, investments in projects 

with higher marginal Q should be higher for younger firms than for those in older firms.  

Pursuing the highest NPV projects relative to the next available investment implies first 

undertaking projects with higher marginal Q. Over time in a firm’s life, projects with 

higher marginal Q are few and the focus will be on managing assets rather than 

generating investments (Loderer, Stulz, Waelchli, 2013). In addition, conversion of 

underlying options will be at a higher rate in younger firms than in older firms barring 

limited financial constraints since they have more growth opportunities on average. From 

both real options and Q-theory, the implication would be a higher asset growth rate on 

average for younger firms than for older, mature firms. 

Loderer, Stulz, and Waelchli (2013) provide evidence that older firms as 

compared to younger firms tend to have fewer growth opportunities. Furthermore, as 
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firms mature, managerial myopia leads to managing assets in place rather than 

developing growth options. This management of assets in place is a deviation from 

exercising growth options when firms are younger. Owen and Yawson (2010) and 

Loderer, Stulz, and Waelchli (2016) conclude that due to organizational rigidities, older 

mature firms create opportunities through acquisitions. Maintaining and managing assets 

in place should have no effect on asset growth whereas exercising growth options should 

lead to lower stock returns. In addition, studies find uncertainty surrounding firms to 

decline with age, which implies less risk associated with older firms as compared to 

younger firms (Pastor and Veronesi, 2003; James and Wier, 1990). Thus, I hypothesize if 

asset growth effect is driven by risk: 

H3: The asset growth effect will be driven by the youngest age cohorts and if it is due to 

risk 

This prediction requires examining asset growth across cohorts. Evidence 

consistent with this prediction will provide support for risk explanation of the asset 

growth effect.  

Studies find that newly listed firms are riskier than prior cohorts (Brown and Kapadia, 

2008; Srivastasa and Tse, 2011). Therefore, the risk argument for younger firms can be 

affected by this phenomenon. These findings may imply an upward trend in risk for 

younger firms in cohorts and I acknowledge this concern. While I control for period/time 

effects in empirical design and tests, I also partition the sample to ensure adequately that 

this is not the main driver of results.   
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1.3.4 Mispricing Explanation Hypothesis 

Mispricing explanations draw from behavior of investors in either overweighting or 

underweighting news or information. For example, Xing (2008) argues overinvestment 

results from overpriced firms and underinvestment from underpriced firms, which leads 

to the negative relation between asset growth and subsequent returns. Berk, Green, and 

Naik (1999), and Zhang (2005) show a negative relation between returns and investment 

as well as between returns and book-to-market. If book-to-market also proxies for growth 

opportunities, then one can implicitly infer and extend their result to the life cycle domain 

since older firms tend to have fewer growth opportunities and the converse for younger 

firms.   

 Cooper, Gulen, and shill (2008) argue that investors overreact to past growth rates 

and this leads to mispricing. Drawing from lifecycle literature, I expect younger firms on 

average to have more growth opportunities and barring financial constraints, to grow at a 

higher rate than older mature firms (Loderer, Stulz, Waelchli, 2013). From a behavioral 

argument, one would expect investor sentiment to be greater from higher growth 

prospects of younger firms on average and lead investors to overweight such growth and 

ultimately be more optimistic about younger firms in general leading to mispricing. 

Lipson, Mortal, and Shill (2011) assert investors respond positively to news of growth 

and drive prices up and the converse for decreasing firm growth consistent with 

Lakonishok, Shleifer, and Vishny (1994). 

 Similarly, there would be optimism from investors about older mature firms with 

more free cash flow to pursue investments. Jensen (1986) cites the agency problems of 

overinvestment associated with firms having excess cash. This could affect investment 
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spending in several ways that can lead to mispricing. First, older firms make acquisitions 

from higher valuations, i.e. “cheap currency” hypothesis and as such, investors can be 

overly optimistic about such firms (Shleifer and Vishny 2003; Rhodes-Kropf and 

Viswanathan, 2004; Loughran and Vijh, 1997). Secondly, investors may underestimate 

agency costs and subsequently lead to over valuation in firms (Firth 1980; Jensen, 1986).  

 Regardless of the channel and stage, it will appear that we should expect an asset 

growth effect if it derives from mispricing. However, regarding the size of the asset 

growth effect, we may expect larger magnitude in younger cohorts compared to older 

cohorts because of pessimism from fewer growth opportunities in older firms. That is, we 

would expect fewer positive NPV projects as the focus shifts towards managing assets in 

place (Loderer, Stulz, Waelchli, 2013) for older firms.  Older firms’ easier access to 

capital and financing, and ability to pursue NPV projects could lead to high investor 

optimism; however, possible agency problems from inefficiencies could dampen this 

optimism. Thus, I hypothesize, 

H4: Asset growth will be significant in both cohorts with a higher magnitude in the 

youngest cohort if it is driven by mispricing.  

Evidence in both cohorts will be consistent with mispricing. Furthermore, 

controlling for mispricing in empirical tests, I would expect the effect to disappear in 

both cohorts at best and weaken at worst especially as there is the concern the proxies for 

mispricing in literature remain flawed. Li and Zhang (2010) report results vary for 

mispricing according to the investment related variable although they conclude limits to 

arbitrage tends to be superior to investment frictions.  
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1.4 Data & Methodology 

1.4.1 Life-Cycle Measurement  

Arikan and Stulz (2016) acknowledge the possibility of bias when estimating life 

cycle effects in cross-sectional analyses as firms vary within cohort and cohorts are 

dependent on macroeconomic environment. They argue using cohort level variables 

rather than firm level bypasses the concern for endogeneity since cohorts within years are 

not endogenous. However, using cohorts for acquisition analyses make them dependent 

on economic environment whether from current conditions or the decision to go public. I 

expect similar arguments to hold for firms’ investment decisions. They posit a more 

common approach in estimating life-cycle effect is using age-period-cohort (APC) 

models from the social sciences where indicator variables capture each aspect of APC. 

Yang, Fu and Land (2004) state one goal of APC models is to gauge the effects on 

demographic or disease rates. However, in this case, the applicable outcome is 

investment rates. APC models jointly estimate age, period and cohort effects and do not 

only capture age but other factors that affect a firms investment set over its life. Age 

effects capture risks associated with different age groups; period effects is for variation 

over time linked with all age groups at the same time; cohort effects capture variation 

across groups with same birth years. The concern in taking a linear approach is that 

period equals sum of year of birth plus age.  However, even with this limitation, it 

remains the relatively better measure of capturing life cycle effects. 

Lifecycle involves evolvement of a firm’s investment opportunity set over time and 

the natural instinctive measure is to think of firm age. Studies use firm age to measure 

life cycle effects in corporations (Evans, 1987; Loderer and Waelchli, 2010; Deangelo, 

Deangelo, and Stulz, 2010; Loderer, Stulz, and Waelchli, 2015).  The age of the firm 
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could be relative to founding year (Jovanovic and Rousseau, 2001; Brown and Kapadia, 

2007), incorporation year (Adams, Almedia, and Ferreira, 2005; Loderer and Waelchli, 

2015), or listing or IPO (Shumway, 2001; Fama and French, 2004; Chun, Kim, Morck, 

and Yeung, 2008). Generally, the inferences do not change when studies used 

incorporation or listing as both variables have a higher correlation (Loderer and Waelchli, 

2010; Loderer, Stulz, and Waelchli, 2013). Loderer and Waelchli (2010) report a 0.73 

correlation between incorporation and listing age while Loderer, Stulz, and Waelchli 

(2013) report a correlation of 0.56. 

Studies argue listing age has more economic meaning since it provides access to 

more financing, and fundamentally changes business structure and market exposure 

(Shumway, 2001). Therefore, I use listing age as my variable in computing cohorts. 

However, Faff, Kwok, Podolski, and Wong (2016) who examine corporate policies over 

the life cycle of a firm argue against using just age. They use multiclass linear 

discriminant analysis as a function of age, RE/TE, profitability and assets growth as the 

different measures of lifecycle. They argue that using other proxies such as age, RE/TE 

or following Dickinson (2011) are flawed because they also capture other firm 

characteristics, do not change across lifecycle stages, and data requirements may reduce 

sample size as in the case of Dickson (2011). For age especially, they also argue first, 

maturity varies across industries. Second, age is not necessarily representative of maturity 

as firms move through life cycle stages at different rates (i.e., younger firms in age may 

actually be mature from internal opportunities and organizational structure. Third, true 

age (founding age) is not available in data and the listing age may not be representative of 
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firm structure. Fourth, age does not change monotonically over life cycles and has an 

inverted U-shape.  

In this study, life cycle is captured using APC models. However, the main tests 

focus on cohorts constructed from list age. Using the age of the firm as proxy for the life 

cycle of a firm could be problematic because the life cycle stage of a firm can be different 

from the age based on how firms learn differently from experience (Dickinson, 2011). 

Furthermore, using cohorts serves to mitigate the endogenous nature of investment timing 

by individual firms (Arikan and Stulz, 2016) since as firms age growth opportunities 

evolve leading to a fall in Q (Deangelo, Deangelo, and Stulz, 2006). Owen and Yawson 

(2010) emphasize distinguishing between firm age and maturity in measuring firm 

maturity. Findings of higher risk levels of newly listed cohorts points to systematic 

factors that affect firms of similar ages further provides support against just using age 

(Brown and Kapadia, 2007; Srivastasa and Tse 2011). To address this concern, I conduct 

some sub-period analyses.  

To test lifecycle effects, I apply the APC model similar to (Arikan and Stulz, 

2016). I construct cohorts from age (listing age is the main variable) consistent with 

studies such as (Arikan and Stulz, 2016). Arikan and Stulz (2016) define list age as the 

difference between first time a company appears in CRSP and year in time t plus one.  

Loderer, Stulz, and Waelchli (2013) find a 56% correlation between list and 

incorporation date.  
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1.4.2 Data and Variables Definition 

1.4.2.1 Data 

The sample is from 1963-2016. Stock level data are obtained from CRSP while firm 

level data come from Compustat. I exclude firms in the financial, and utility industries 

(SIC codes 6000-6999). To avoid backfill bias, I require firms to be in Compustat for at 

least 2 years similar with studies such as (Cooper, Gulen, and Shill, 2008; Lipson, 

Mortal, and Shill, 2011). I winsorize the asset growth (AssetG) variable at the 1
st
 and 99

th
 

percentile. I also drop observations missing control variables required in multivariate 

analyses. I trim independent variables at the 1
st
 and 99

th
 percentile. 

The main measure of investment is total asset growth (AssetG). This is constructed as 

year on year change in total assets consistent with Cooper, Gulen, and Shill (2008), Fama 

and French (2016), and Lipson, Mortal, and Shill (2011). Firms’ total assets must be 

greater than zero. 

Asset growth (t) =   
𝑡𝑜𝑡𝑎𝑙 𝑎𝑠𝑠𝑒𝑡𝑠(𝑡−1)−𝑇𝑜𝑡𝑎𝑙 𝑎𝑠𝑠𝑒𝑡𝑠 (𝑡−2)

𝑡𝑜𝑡𝑎𝑙 𝑎𝑠𝑠𝑒𝑡𝑠(𝑡−2)
 

I focus on that as the main measure since Lipson, Mortal, and Shill (2011) report that 

asset growth subsumes explanatory power of other measures of investment such as 

CAPEX and R&D.  

1.4.2.2 Variables 

Other variables used in the analysis are defined as follows: 

L2AG is asset growth variable lagged one year 

MARKET VALUE (MV) is price per share multiplied by shares outstanding at June end 

of calendar year (t)  
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LEVERAGE (LEV) is sum of long term debt and current liabilities portion of debt 

divided by total assets. [(DLTT+DLC)/AT] 

NET OPERATING LEVERAGE (NOL) is defined as the sum of cost of  goods sold and 

selling & General Administrative Expenses scaled by total assets following  Novy-Marx 

(2011) 

Return on Assets (ROA) is operating income divided by total assets. [OIBDP/AT] 

BHRET6 is six month buy-and-hold return from January of year (t) to June of year (t) 

{[(1+r1)*(1+r2)*…*(1+r6)]-1} where ri is return for month i. 

CASH FLOW (FCF) as in Titman et al (2004) is (operating income before depreciation – 

interest expenses-taxes- preferred dividends-common dividends)/total assets. [OIBDP-

(XINT++TXT+DVP+DVC)]/ 

OPERATING ASSETS (OA) is total assets minus cash and short term investments [AT-

CHE] 

OPERATING LIABILITY (OL) is total assets - debt in current liabilities - long-term 

debt - minority interest - preferred stock - common equity [AT-DLC-DLTT-MIB-PSTK-

CEQ]. 

NET OPERATING ASSETS (NOA) is operating assets minus operating liabilities (OA-

OL). NOA scaled by lagged total assets [(OA-OL)/ATt-1] is consistent with Hirshleifer et 

al (2004) definition of NOA. 

ACCRUALS equals [(change in current assets - change in cash) - (change in current 

liabilities - change in short-term debt - change in taxes payable) - depreciation 
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expense]/average total assets). [ΔACT - ΔCHE) - (ΔLCT - ΔDLC - ΔTXP) - DP]/[(ATt+ 

ATt-1)/2].  

CASH GROWTH is ΔCash/Total assetst-1[ΔCHE/ATt-1] 

NON-CASH CURRENT ASSET GROWTH is ΔNon-Cash current asset/Total assetst-1 

where non-cash current asset is defined as Total Current asset minus Cash and Short-term 

investments (ACT-CHE) 

Plant Property & Equipment (PPE) GROWTH is ΔPPE/Total assetst-1 [ΔPPEGT/ATt-1] 

OTHER ASSET GROWTH is defined as ΔOther Asset/Total assetst-1 where other asset 

variable is defined as Total asset - cash - non-cash current asset - PPE.  

RE GROWTH is ΔRetained Earnings/Total assetst-1[ΔRE/ATt-1] 

STOCK FINANCING GROWTH is ΔStock Financing/Total assetst-1 where stock 

financing is defined as [preferred stock (PSTK) + Common equity (CEQ)+Minority 

Interest from Balance Sheet (MIB)] – Retained Earnings (RE) 

DEBT FINANCING GROWTH is ΔDebt in Current liabilities/Total assetst-1[ΔDLC/ATt-

1] 

OL GROWTH is ΔOperating Liabilities/Total assetst-1 where operating liabilities is 

defined as Total Assets (AT) – [Retained Earnings+ Stock Financing + Debt Financing] 

AGENCY DUMMY (AgencyD) is a binary variable that equals 1 if a firm’s leverage is 

below the median value in the sample, but its free cash flow (FCF) is greater than the 

median value in the sample, else agency dummy equals 0. 
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RDSALES defined as Research and Development scaled by sales where R&D is set to 0 

when missing. 

CAPEX is the book value of capital expenditure reported in Compustat. 

SALES is reported net sales in Compustat. 

1.4.3 Methodology 

 In examining life-cycle effects, the goal is to remain consistent with the age-

period-cohort (APC) models. I begin with the creation of cohorts from firm age. Firm age 

is computed using list age since (Shumway, 2001) report it as the most economically 

meaningful. I create four age cohorts following Arikan and Stulz (2016).  I classify as 

young firms with less than 5 years, middle age as firms between 5 and 9 years, mature 

firms as firms from 10 to 20 years and oldest firms as those greater than 20 years. All the 

cohort definitions are consistent with those of Arikan and Stulz (2016) except for the first 

cohort where I increase the age for the upper bound. Because I compute asset growth as a 

change, I require one additional year to allow three complete annual periods for analyses 

within the youngest cohort similar to Arikan and Stulz (2016). Taking time series of 

cross-sectional averages controls for period effects.   

 I construct portfolios beginning June 1968 to reduce bias from backfill in the data 

based on rankings of asset growth each year. Following Fama and French (1992), and 

Cooper, Gulen, and Shill (2008), I form accounting variables at the end of June (fiscal 

year end) using accounting variables from prior fiscal year. I use December end market 

values from prior year in computing market-scaled variables such as book-to-market 

(BM). However, market capitalization is computed at the end of June (fiscal year end 
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value).  At each June end, I rank stock into deciles based on their asset growth rates and 

form portfolios from July of year t to June of year t+1. This requires merging monthly 

data from CRSP with annual data from Compustat during the formation period. The 

portfolios are rebalanced each year after holding for one year. The low-growth firms are 

held in decile one and high-growth in decile ten. I compute the time-series mean of 

annual cross-sectional medians for firm level variables. For returns and market level 

information, I first compute portfolio averages each month before computing the time-

series and cross-sectional means. I also conduct sorts into deciles within each cohort 

separately to see how firm level characteristics vary for firms based on asset growth rates.   

 I conduct regression analyses using time series average of cross-sectional 

regressions coefficients consistent with Fama-Macbeth (1973). I use the following model 

similar to Cooper, Gulen, and Shill (2008): 

rit = α + β1SIZEi,t + β2BMi,t + β3AGi,t + β4BHRETi,t + εi,t 

I run regressions separately for each cohort. Running each cohort separately takes care of 

the age and period issue simultaneously while the Fama-Macbeth (1973) methodology of 

taking time-series average of cross-sectional estimates addresses the period effect. In 

addition, running piecewise regressions based on cohorts addresses concerns associated 

with non-linearity. In other specifications, I run linear models with fixed effects 

specifically controlling for the age-period-cohort effects, which does not change results.  
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1.5 Results and Discussion 

Before proceeding to results, I present a summary of the hypotheses, predictions, 

and tests associated with them in Table 1. I use cohort analysis for life cycle effects. The 

systematic study over time of different birth cohorts is termed cohort analysis (Yang, 

2011). Cohorts can be defined as the set of firms that pass some crucial stage at 

approximately the same time (Carlsson and Karlsson, 1970). These firms have 

experiences in growth associated with the individual firm, corporate culture, industry, and 

macro environment. Thus, age cohort refers to a group of firms “born” within the same 

period.  

[Insert Table 1 here] 

1.5.1 Descriptive Statistics 

 

[Insert Table 2 here] 

I report some summary statistics for the full sample (Panel A) and for each cohort in 

table 2 (Panels B-E). In Panel A of table 2 for the full sample, asset growth (ASSETG) 

has an average (median) of about 10.96% (7.52%) in the sample with a max of 149.93%. 

Cohort 1 (Panel B) has an average (median) asset growth of about 17.02% (11.49%) with 

a maximum of 149.92% and a minimum of -76.93%. Cohort 2 (in Panel C) has an 

average (median) asset growth of 12.20% (8.80%) with a maximum of 149.93% and a 

minimum of -87.42%. Cohort 3 (in Panel D) has an average (median) asset growth of 

9.31% (7.07%) with a maximum of 149.48% and a minimum of -82.37%. Cohort 4 (in 

Panel E) has an average (median) asset growth of 7.55% (5.81%) with a maximum of 

149.77% and a minimum of -74.30%. The descriptive statistics for asset growth for 

cohorts shows some evidence that on average the younger groups of firms have higher 
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asset growth rates than older firms. When I examine the mean of annualized geometric 

returns in the full sample and cohorts, cohort 1 with the highest asset growth has the 

lowest average (median) geometric return of 12.42% (3.48%) as compared to a mean 

(median) of 14.88% (8.69%) for the full sample. With the exception of cohort 4, which 

has a mean (median) of 14.56%, the remaining cohorts (i.e. 2 and 3) have higher 

annualized geometric return averages of 16.52% and 15.77% respectively that are greater 

than that of the full sample. However, with the exception of cohort 1, all the cohorts have 

higher geometric medians than that of the full sample at 14.88%.  Thus, there appear to 

be some evidence of asset growth effect across cohorts from the descriptive statistics.  

Other descriptive statistics present useful information. For example, firms with zero 

debt exist in all cohorts. The averages and medians are very close across cohorts and very 

comparable to that of the full sample. This evidence seems to indicate that firms on 

average hold debt comparable to each other regardless of which age group they belong. 

The average research and development (R&D) expenditure, firm size (as measured by log 

of June market capitalization), and capital expenditure increase monotonically across 

cohorts starting from the cohort 1. Therefore, it appears older firms have higher capital 

expenditures and higher average size and tend to have higher average R&D expenditure 

than younger firms. These descriptive statistics provide initial evidence that there are 

differences in firm, financial and market characteristics across age cohorts.    

[Insert Table 3 here] 

 In table 3, I examine correlations between some of the main variables used in 

empirical tests. Although these do not control for other variables, they provide some 

initial information on the relationship between the variables. First, I examine relationship 
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between asset growth (ASSETG) and other variables. Asset growth has statistically 

significant relation between all the variables (i.e. geometric returns, six month buy and 

hold returns, free cash flow, listing age, accruals, agency dummy variable, net operating 

leverage, research and development expenditure, total assets) except capital expenditure. 

There is a significant negative relation between asset growth and geometric returns, 

which is consistent with evidence from prior studies and also expected in my sample. 

Geometric returns are also significantly positively correlated with six-month buy and 

hold returns (momentum), and significantly negatively correlated with size consistent 

with theoretical predictions in empirical asset pricing literature. Also interesting is a 

positive significant correlation between asset growth and the agency dummy (agencyD), 

which may be suggestive that firms more susceptible to agency problems are more likely 

to grow assets consistent with an agency explanation. Similarly, free cash flow, (FCF) 

has a significant positive correlation with asset growth suggestive that firms with more 

FCF are likely to expand assets. However, the risk variable net operating leverage (NOL), 

and R&D  have significant negative correlation with asset growth relation that suggests 

some evidence of a risk explanation and these seemingly contradictory outcomes warrant 

further analyses. 

[Insert Table 4 here] 

 In table 4, I present results from decile sorts of asset growth and financial and 

return characteristics for the full sample (in Panel A) and for cohort 1 to cohort 4 (in 

Panel B to Panel E respectively). This table has two goals. The first goal is to explore 

firm and financial characteristics of asset growth deciles in the full sample and to 

examine any differences of these variables grouped into asset growth deciles within 
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cohorts and compare across cohorts. Secondly it is to show that results from the sample 

are consistent with literature, notably Cooper, Gulen, Shill (2008) even though my 

sample period differs. For the full sample (in Panel A), firms in decile 1 have the lowest 

asset growth with a time series average of cross-sectional medians of -15.28% while 

firms in decile 10 have the highest asset growth with a time series average of cross-

sectional medians of 50.01%.  The asset growth variables (AssetG) in both high and low 

deciles have large economic significance with the spread (0.6529) highly statistically 

significant. Firms with the highest asset growth rates are the third smallest firms by total 

assets, and are the fourth smallest by market value. This shows some evidence on non-

linearity in firm size and asset growth. Similarly, sorts of age across asset growth deciles 

exhibit non-linearity. In other words, firm size and age do not increase or decrease 

monotonically across asset growth deciles. For example, the highest asset growth decile 

(decile 10) has the lowest list age while the lowest asset growth decile has the third 

lowest age. Examining sorts of leverage does not provide some explanation for why there 

appears to be these differences in age and asset growth. Put differently, (debt) financing 

does not explain the higher asset growth for firms in decile 10 (that are youngest group 

based on lowest mean age) as compared to firms in decile 1 with the lowest asset growth 

in the sample (that are third youngest group based on mean age) .  

Firms in decile 10, with higher asset growth do not have higher leverage 

compared to the lowest asset growth decile (10). Although this is univariate and requires 

further testing, these specific relations seem to indicate the presence of some agency 

explanations for asset growth. Furthermore,  the lowest asset growth decile (1) has the 

second highest BM of 1.0402, which is closer in magnitude to that of the highest BM of 
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1.0614 for decile 2 as compared to 0.5235 for decile 10 (with the highest asset growth 

rate), which indicates that firms in the lower asset growth decile have fewer growth 

opportunities. Surprisingly, firms in the lowest asset growth decile (decile 1) have the 

highest R&D expense of 0.1644 compared to 0.0361 for firms in the highest asset growth 

decile (decile 10). The same trend holds for net operating leverage (NOL) where firms in 

decile 1 have NOL of 1.2878 versus 0.9919 for firms in decile 10. Firms in the highest 

growth decile (decile 10) on average have higher profitability (13.96%) than do firms in 

the lowest asset growth decile (5.92%). While this may be some indication of evidence 

that firms with more real options (young firms) and the ability to exercise these options, it 

could alternatively imply firms with more real options expending resources inefficiently 

to explore these resources implying agency problems. This is hard to tell as univariate 

tests do not control for other factors/variables that may affect this relation.  

In Panels B to Panel E, I present results for asset growth sorts within cohorts, to 

examine the variation, similarity or lack thereof of  financial and firm characteristics 

across cohort 1 (for youngest firms) to cohort 4 (for oldest) firms. Examining differences 

within and across cohorts may provide some insights into some necessary control 

variables in regression analyses. The first important result from the sorts is that even 

though the averages of age do not vary much in each cohort across asset growth decile 

sorts, other firm and financial characteristics such as asset growth, size, profitability 

measured by ROA, and R&D are markedly different across asset growth deciles within 

each cohort. Although statistical difference of the averages of sorts for deciles across 

cohorts is not tested, the magnitude of the averages of sorts for each decile across cohorts 

are also different and in many cases economically significantly different. The spread of 
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asset growth is largest for cohort 1 (youngest firms) at 0.9343 and decreases for each 

increasing cohort. The spreads for cohorts 2, 3, and 4 are 0.7311, 0.5745, and 0.4497 

respectively. The spreads are statistically significant in all cohorts. Asset growth varies 

across deciles. For example, in cohort 1, the lowest asset growth decile has an average 

asset growth of -18.45% and increases across each decile with the highest value for decile 

10 of 74.98%. This finding exists in each cohort although the spread decreases for each 

cohort. For example in cohort 4 (oldest firms), the lowest decile (decile 1) has an average 

of -11.63% and increases across deciles with an average of 33.35% for decile 10.   

One surprising but interesting result from the sorts of asset growth in each cohort is 

that for leverage. With the exception of cohort 4, which has a marginally statistically 

significant spread for leverage, none of the cohorts has a statistically significant spread. 

However, this spread is for the highest (decile 10) and lowest (decile 1) deciles and does 

not imply statistical differences may not exist among the deciles. Similarly, with the 

exception of cohort 3, which has a marginally statistically significant spread for research 

& development (R&D), the spread on R&D for the rest of the cohorts are statistically 

insignificant. The spread of the remaining variables not discussed yet have statistically 

significant spreads for each cohort with the exception of age spreads for cohorts 3 and 

cohorts 4. 

 

1.5.2 Multivariate Analyses of Hypotheses Tests 

Prior studies provide some evidence of non-linearities within life cycle effects. For 

example, Arikan and Stulz (2016) find squared age is significantly and positively and 

significant related to acquisition rate, which indicates a convex relation. In this study, the 
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main argument for the non-linearity is that firms do not enter each life-cycle stage at the 

same time even though they may have the same age
1
. This was evident in firm 

characteristics of asset growth sorts for each cohort. Firms with similar ages within 

cohorts did not experience similar asset growth rates. Furthermore, firms fell within 

similar asset growth rates ranges even though they were in different cohorts (life cycle 

stages).  

Firms have characteristics that make them inherently different even if they are from 

the same cohort. Studies implicitly signal the systematic differences of very young firms 

as compared at slightly younger firms regarding risk, financing and even growth 

opportunities (e.g. Fama and French, 2001). These differences can affect the firms’ asset 

growth rates. For example, if firms cannot access financing and have an abundance of 

growth options, these firms will not be able to pursue investment opportunities, whether 

from growth opportunities or acquisitions. Even though young firms tend to have more 

growth opportunities, the opportunity to exercise these growth options may be limited if 

these firms have limited resources to exploit them. Studies show older mature firms have 

easier access to financing than younger firms do (Deangelo, Deangelo, and Stulz, 2006). 

Deangelo, Deangelo, and Stulz (2006) argue a financial lifecycle where young firms have 

limited financial resources even though these firms have plentiful growth opportunities. 

In the sorts of asset growth within cohorts, only cohort 4 (for oldest firms) has a 

significant spread for leverage and provides some support for the finding in literature. 

Therefore controlling for level of financing is important.  

                                                           
1
 In untabulated results, I include age-squared and the variable was not statistically significant and did not 

affect assetg, so I did not report the results. 
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 Younger firms’ profits are largely affected by financing and risk (Lamont, Polk, 

and Saá-Requejo, 2001). Younger firms with no financial constraints can tap into the 

plentiful growth opportunities for more positive NPV projects. Likewise, younger firms 

with more risk will earn higher profits on average. Therefore, it is important to control for 

risk and financing in exploring the hypotheses and reasons for the asset growth effect. In 

my sample, initial univariate analyses of asset growth within cohorts in table 4 (Panels B-

E), provide some evidence of variation of net operating leverage (NOL) and R&D across 

deciles within cohorts, which indicate differences in risk for firms in similar age groups.  

[Insert Table 5 here] 

In Table 5, I present multivariate results from running Fama-Macbeth regressions 

consistent with Cooper, Gulen, and Shill (2008) for the full sample. I find a significant 

relation between asset growth (assetg) and returns consistent with prior literature. 

Establishing the consistent finding of asset growth effect in the full sample used for this 

study alleviates any concerns of sample issues in this study since the sample selection and 

period differs from previous work, but has consistent findings with previous studies. 

Moreover, book-to-market has a positive and significant relation with returns consistent 

with literature. Size (MVE) is statistically insignificant while the coefficients on 6-month 

momentum (BHRET6) is positive and statistically significant, which is also consistent 

with prior literature.  

[Insert Table 6 here] 

Before diving into tests and results for the hypotheses, I first examine evidence of 

asset growth in a restricted sample equal to one of the first (if not the first) reported 
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evidence of the asset growth effect in literature by Cooper, Gulen, and Shill (2008). I 

examine evidence of asset growth in the full sample (presented in Panel A) and cohorts in 

Table 6 (Panels B-E). The results for the full sample are consistent with Cooper, Gulen, 

and Shill (2008) as I find a significant negative relation between asset growth (assetg) 

and returns. I examine if there are some lifecycle explanations to the asset growth within 

this restricted sample. There is strong evidence of asset growth effect within cohorts 1, 3, 

and 4. However, the effect is weak in cohort 2. The differences in asset growth effect for 

each cohort provide some evidence that the asset growth effect may be explained by a 

firm’s lifecycle. I also examine evidence after the end of the sample period (2004-2016) 

in Table 7. While there have been more studies conducted after the initial one, the global 

economy experienced one of the worst financial downturns (crises) in recent years around 

2007-2009. Hence, it is interesting to see results from this recent period. From the results 

in Table 7, there is no significant relation between asset growth and returns in the full 

sample or any of the cohorts. Therefore, there is no evidence of the asset growth effect 

after 2003.   

[Insert Table 7 here] 

Results from the hypotheses tests are presented in Tables 8 to 13. I present results 

linked with the first hypothesis related to life cycle in tables 8 and 9. In this hypothesis, if 

the asset growth effect is driven by a firm’s lifecycle, the expectation would be no growth 

effect within each cohort or the full sample when controlling for lifecycle effects. In table 

8 (Panel A) for the full sample, cohorts 1, 2, and 3 are statistically significant in models 

(5) and (6) when controlling for asset growth. The results show that cohorts 1 and 2 have 

lower returns than other cohorts while cohort 3 has higher returns than other cohorts. 
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However, the asset growth effect is not weakened or does not disappear with the 

inclusion of cohort dummy variables in addition to size, book to market and six-month 

momentum. This evidence implies there are there are some lifecycle effects associated 

with the asset growth effect.  

[Insert Table 8 here] 

Results for separate cohort analyses are presented in table 9 to provide clearer 

evidence of the asset growth effect within cohorts.  From the cohort analyses in table 9, it 

is clear that asset growth evidence is strongest for cohorts 1 and 3 respectively. However, 

there is no evidence of asset growth effect in cohorts 2 and 4. These results are slightly 

different from the sample before 2003 comparable to that of Cooper, Gulen, and Shill 

(2008) because there is no asset growth effect in cohort 4 nor cohort 2.   

[Insert Table 9 here] 

In tables 10 and 11, I present results associated with the agency hypothesis (H2). 

According to the agency hypothesis, if agency explains the asset growth effect, there 

should be weakened asset growth effect mostly in the older firms. In table 10, I present 

results run for the full sample while in table 11, I present results run separately for 

cohorts. In panel A of table 10, I present agency control variables without any cohort 

controls whereas in panel B, I introduce cohort controls. For this test, I include an agency 

dummy variable (agencyD) that equals 1 if a firm’s leverage is below the median value in 

the sample, but its free cash flow (FCF) is greater than the median value in the sample. I 

also include accruals, FCF, and leverage as measurements of agency problems in 

different specifications. I also interact the agency dummy variable with asset growth in 
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some regression specifications. While the magnitude of asset growth effect decreases in 

different specifications, models (10) in Panels A and B where I control for accruals and 

agency using a binary variable, along with agency interaction are the only ones where 

results show a weakened (economically and statistically) asset growth effect. To get a 

clearer picture, I turn to cohort analyses in table 11. 

[Insert Table 10 here] 

In Table 11, I present results examining the asset growth effect for cohorts 1 to 4 

in Panels A-D respectively while introducing different proxies for agency problems. It 

becomes very clear that introducing control variables for agency, an interaction variable 

for agency and asset growth, as well as accruals makes the asset growth effect disappear 

in all cohorts. In all cohorts, asset growth becomes insignificant. In cohort 1, the 

interaction of asset growth and agency dummy is statistically significant, which can be 

explained as firms more prone to agency problems that experience asset growth have 

subsequently lower returns. In the remaining cohorts, while interaction variable is not 

significant, the agency dummy is statistically significant and asset growth is statistically 

insignificant. Thus, it appears that there is strong evidence supporting agency problem as 

the channel for the asset growth effect consistent with empire building and 

overinvestment explanations from agency theory.  

[Insert Table 11 here] 

In table 12, I examine the third hypothesis related to risk for the full sample. 

Measures of risk in my study include net operating leverage (NOL), R&D scaled by 

sales, and leverage. In Panel A, I introduce control variables in specifications without 



 45 

cohort dummy variables while in Panel B I include cohort variables. There is evidence of 

asset growth effect in all regression specifications for the full sample without (in Panel A) 

and with (Panel B) cohort controls.  

[Insert Table 12 here] 

In table 13, I examine evidence of a risk explanation in each cohort. Overall, with 

the exception of cohort 3, which loses some statistical significance, the results from each 

cohort remain consistent with the sample without controls presented in table 9. This may 

suggest that risk and leverage may slightly but not fully explain asset growth effect for 

firms in cohort 3.   

[Insert Table 13 here] 

1.5.3 Additional Tests: 

[Insert Table 14 here] 

The next line of analyses decomposes the asset growth variable into working 

capital components from left side of balance sheet based on total assets, and financing on 

the right side of the balance sheet consistent with Cooper et al (2008). Detailed variable 

descriptions are reported in the data and variables section. I examine what components 

drive the asset growth effect for the full sample and in the cohorts. I report results from 

these analyses in Table 14. Results from Panel A correspond to the full sample and 

results from Panels B to E correspond to cohorts 1 to 4 respectively. 

The results from Table 14 (in Panel A) show that there are significant effects 

driven by all working capital components for the full sample (model 5) without 
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controlling for size, book-to-market, and six- month  momentum. However, when I 

control for size (MVE), book-to-market (BTM), and momentum (bhret6) as shown in 

model 6 (in Panel A), growth in plant, property, and equipment (grwth_ppe ) is the only 

component that does not drive the asset growth effect for working capital. For the 

financing, the asset growth is driven by growth in growth in operating liabilities 

(grwth_ol), growth in stock financing (grwth_stockfin), and growth in retained earnings 

(grwth_re) as shown in model 11 without controlling for size, book-to-market, and 

momentum. Controlling for size, book-to-market, and momentum, all the components 

drive the asset growth effect for financing components. 

Results reported for cohort 1 in Panel B (model 5) shows significance for all 

working capital components except growth in cash (grwth_cash ) without controlling for 

size, book-to-market, and momentum. Controlling for size, book-to-market, and 

momentum (model 6) does not change the results. In financing part, without controlling 

for size, book-to-market, and momentum (in model 11) all components except growth in 

retained earnings (grwth_re ) drive asset growth effect. However, when the controls are 

added, growth in operating liabilities (grwth_ol) and growth in stock financing 

(grwth_stockfin) drive the asset growth effect. In cohort 2 (reported in Panel C), without 

controlling for size, book-to-market, and momentum (in model 5), growth in non-cash 

current assets and growth in plant, property and equipment (PPE) are significant. 

However with the controls, growth in cash, and growth in PPE are significant for the 

working capital components (model 6) indicating these are the drivers for asset growth in 

that cohort. Without introducing size, book-to-market, and momentum , it appears the 

asset growth effect is driven by growth in debt financing and growth in stock financing, 
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but the evidence financing shows only growth in debt financing (grwth_debtfin) drives 

the asset growth effect when controlling for size, book-to-market, and momentum (in 

model 12) are included.  

In Panel D, where I report results for cohort 3, growth in non-cash 

(grwth_noncashca), and growth in other assets (grwth_otherag) drives the asset growth 

effect for working capital components when with controls for size, book-to-market, and 

momentum. On the other hand, growth in operating liabilities (grwth_ol) and growth in 

stock financing (grwth_stockfin) drives the financing aspect of asset growth (model 12) 

when size, book-to-market, and momentum are included. For results of oldest firms 

(cohort 4) reported in Panel E, only growth in stock financing (grwth_stockfin ) and 

growth in retained earnings (grwth_re ) are linked with the asset growth effect (in model 

12).  For the working capital component, without controlling for size, book-to-market, 

and momentum, results show growth in non-cash current assets as the component driving 

the asset growth effect among working  components; but, results disappear when controls 

are introduced . These results show that firms in different lifecycles are driven to grow by 

different variables (characteristics) further providing evidence that not all firms grow 

similarly. Specifically, since there is evidence of asset growth effect in cohorts 1 and 3, 

the decomposition analyses shows that in youngest firms (cohort 1), asset growth effect is 

mostly driven by the decompositions show both OL and stock financing on one side 

(financing) and noncash current assets, PPE, and growth in other assets. While in cohort 

3’s drivers appear to be stock issuances, together with noncash current assets, which I 

conclude offer further support for agency issues. 
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1.6 Conclusion 

I draw on life cycle predictions and examine whether asset growth effect exists in 

different stages of a firm’s lifecycle. Furthermore, I use the predictions from lifecycle to 

develop hypotheses to distinguish among the proposed theories of risk, agency, and 

mispricing in explaining the asset growth effect. I investigate the impact of corporate life 

cycle dynamics on the observed negative association between asset growth and stock 

returns in the cross-section.  

I find initially that there is at least evidence of an asset growth effect at some stages 

(and not all stages) of a company’s life. This implies that the asset growth effect is driven 

by some firms’ lifecycle stages. However controlling for proxies of agency, and risk, I 

observe that there is no evidence of an asset growth effect in the remaining stages (cohort 

1 and 3). Thus, the results suggest that lifecycle in addition to agency explains the asset 

growth effect found in literature. This finding is consistent with those found in Titman, 

Xie, and Wei (2004).  From the evidence it appears managerial self-dealing and empire 

building motives drive growth in assets at different (all) stages of a firm’s life.  

In sup-period analyses before 2003, I find an asset growth effect for the full sample. 

However, examining the asset growth effect for cohorts, I find strong results for cohorts 

1, 2, and 3, while I find none for cohort 2. When I conduct sub-period analyses for the 

full sample and in cohort analyses after 2003, it is very clear that there is no asset growth 

effect post 2003. This finding applies to the full sample and all cohorts, as there is no 

significant negative relation between asset growth and returns.  

Furthermore, a decomposition of the asset growth variable into financing and working 

capital components shows that various components of the decomposed total assets 
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explain the asset growth effect but none of the components by themselves fully explains 

the asset growth effect. However, different working capital and financing components of 

asset growth exhibit significant relationship with returns at different lifecycle stages. In 

youngest firms (cohort 1), asset growth effect is mostly driven by working capital 

components (specifically, growth in non-cash assets), growth in plant, property and 

equipment, and growth in other assets. For firms in cohort 2, asset growth effect is driven 

by changes in debt and equity financing while for firms in cohort 3, it is driven mostly by 

growth in stock financing and growth in non-cash assets. Finally in the oldest firms 

(cohort 4) growth in stock financing and retained earnings solely are the drivers of the  

asset growth. Thus, asset growth dynamics appear to be related to life-cycle effects and 

their association with known patterns in the cross-section of stock returns.  

 There are very strong implications from the findings for corporate governance and 

market efficiency. The findings suggest that markets rightly value firms on average when 

firms undertake expansion in asset in a setting where managers expand firms’ assets for 

empire building motives. It also suggests that current corporate governance mechanisms 

may be insufficient to curtail agency problems in the corporate environment.  
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2. Essay 2: A Life-Cycle Examination of Insider Trading and Firm policies 

2.1 Introduction 

Since the passage of regulations against insider trading in 1934, the argument of 

whether these regulations on insider trading are beneficial or detrimental among 

regulators, academics, and practitioners remains old but relevant. Some insider trading 

cases against individuals like Martha Stewart, as well as top investment managers like 

Michael Milken, hedge fund managers Raj Rajaratnam of Galleon Group, and Steve 

Cohen of SACs Capital gained notoriety and garnered media in past years. Such is the 

importance of these cases that studies have been conducted around some of the events. 

For example, Agapova and Madura (2013) examine how the Galleon case affected 

insider trading prior to managerial guidance where they posit severe penalties can deter 

managers and investors from exploiting information to their advantage. They find 

evidence consistent with their hypothesis that information leakage is reduced after the 

Galleon Case.  

The 1934 Securities Act restricts insiders, defined as officers, directors, or 

beneficial owners, from benefiting from non-public information. In addition, anybody 

who has access to private information and trades on such information falls within the 

purview of the act. The Act also requires insiders to report any trades made and this 

information is considered as public information. Therefore, it is instinctive to think of 

insider trading with negativity based on the illegal ones generally reported heavily in the 
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media; however, not all insider trading is illegal. As far as insiders do not trade on 

material, non-public information and report trades accordingly within the purview of the 

act where applicable, these trades are legal. In this study, insider trading refers to legal 

insider trading, I will explicitly refer to illegal inside trading as such, (if any) where 

applicable. Violation of the act can lead to fines and even incarceration. Although there 

have been several cases against insiders, that of Michael Milken and Ivan Boesky are at 

the forefront of large insider trading cases with fines and incarceration as penalties for 

officers of firms (Stewart, 1991). When it comes to friends of insiders, Martha Stewart is 

a notable celebrity who falls in this category (Scannell and Rose, 2004).  

There are opponents and proponents for regulating insider trading. Typically, 

opponents of regulation argue there are no direct victims of this act, and resources of the 

SEC can be used more efficiently in preventing cases like the Madoff scandal, which 

affected several people directly and negatively, and efficiency of security prices (Jeng, 

Metrick, and Zeckhauser, 1999). Manne first announced support for insider trading as far 

back as 1968 and as recently as 2003 in a Wall Street Commentary still maintains the 

position and argues inefficacy of enforcement has been beneficial. However, proponents 

of regulation argue not regulating insider trading leads to higher social welfare costs and 

loss of investor confidence in the markets (Fried, 1997). For example, the Justice 

Department and SEC cite public loss of confidence. In a suit against Raj Rajataram, the 

co-founder of Galleon group, one of the biggest Hedge funds, an FBI agent, Joseph 

Demarest Jr., cites the reasons for the charges as “to ensure integrity in the marketplace, 

to protect the average investor, and by extension, the economy
2
”. Congress also further 

                                                           
2
 https://dealbook.nytimes.com/2011/04/11/why-is-insider-trading-wrong/ 
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provided support for regulation by passing further sanctions and increasing penalties for 

insider trading and changing reporting requirements for insider trading in the Sarbanes-

Oxley Act of 2002 (Brochet, 2010)
.
 

 Recent studies in finance show that a firm’s life cycle stage is a determinant of its 

policies (Deangelo, Deangelo and Stulz, 2006; Arikan and Stulz, 2016; Faff et al 2016). 

Life cycle involves the evolution of a firm’s investment set over time (Hamers et al, 

2016). Thus, life cycle stages affect firm policies through a firm’s changing investment 

opportunity set (Deangelo, Deangelo and Stulz, 2006; Loderer, Stulz, Waelchli, 2013). 

Other firm policies that can be affected by a firm’s lifecycle include information 

environment, financing (Berger and Udell, 1990; Deangelo, Deangelo and Stulz 2010), 

investments (Faff et al 2016; Arikan and Stulz, 2016), agency problems (Loderer, Stulz, 

and Waelchli, 2013), and risk (Adams, Almeida and Ferreira, 2005). Other areas where 

lifecycle has implications include but are not limited to profitability (Loderer and 

Waelchli, 2010), payout policy (Fama and French 2001, Deangelo, Deangelo and Stulz, 

2006; Banyi & Kahle 2014).   

What motivates insiders to trade has been of interest to researchers for a while. 

Studies have advanced underlying motives such as profits (Jaffe, 1974), liquidity 

enhancement, information conveyance (Lorie and Niederhoffer, 1968; Pratt and DeVere, 

1978) as some factors that affecting insider trading behavior. Regardless of the motives, 

insiders by their very position, have more information about a firm than outsiders do. 

Thus, if insiders trade based on reasons associated with firm policies, firm characteristics, 

and opportunities then behaviors of insiders are expected to change along with the firm 

life cycles. Furthermore, the outcomes associated with insider trading should vary for 
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different life cycle stages. For example, if an insider trades for profit, then magnitude 

should vary at different lifecycle stages. Similarly, if it is to convey information, then the 

response should vary for firms in different stages. In line with this, I examine insiders’ 

behavior at different firm life cycle stages. Furthermore, I examine how firm policies 

associated with insider trading differs (or remains the same) at different firm stages in a 

firm’s life cycle.   

Studies in line with insider trading for value and growth stocks such as Rozeff and 

Zaman (1998) and Gregory, Rajesh, and Tonks (2013) somewhat foreshadow this study 

but do not examine explicitly life cycle effects. In this study, I explicitly examine how 

life cycle effects will affect trading behavior, profits around trading, price 

informativeness and financing in firms. The motivation to examine these research 

questions arise because firm characteristics differ for young firms versus older firms. For 

example, studies show risk (Bebchuk and Fershtman, 1994), information asymmetry 

(Aboody and Lev, 2000), and agency as some factors that will determine magnitude of 

profits and trading, which can in turn worsen/improve price informativeness. Therefore, 

if a firms lifecycle stage affects its information asymmetry, or risk, then the lifecycle 

stage of a firm can magnify/minimize the effect of these factors since policies and firm 

characteristics like asymmetry information, are not the same for younger firms compared 

to older firms.  

This study contributes to the literature in several ways. In general, I aim to show 

that insiders are motivated differently at different stages to conduct different types of 

trade. In other words, a firm’s lifecycle stage affects insiders’ decisions to trade and 

possibly, preference of types of trades at different stages. I also examine how the market 
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reacts to insiders trading decisions at different stages. Specifically, I examine abnormal 

returns and volume around insider trades for different lifecycle stages. Secondly, I show 

the effect insider trading has on price informativeness for young firms that most likely 

suffer from a more opaque environment than for older firms. Last but not the least; I 

examine/show the link between insider trading and financing constraints for both older 

and younger firms.   

2.2 Background on Insider Trading Regulation  

Around the period of the Great Depression of 1929, Albert H. Wiggin, the head of 

the Chase bank borrowed money from Chase bank to short the Chase’s stock making as 

much as $11 million in gains (Prentice and Donelson, 2010). With the perception that 

Wall Street was rigged, this information led to much public furor and subsequently 

congress reacted with new regulations since Albert H Wiggin’s actions were within the 

law. Not long after, regulation in the Securities Act of 1934, which followed the 

Securities Act of 1933 tightened regulations on insider trading. The Securities Act of 

1934 provided some stipulations regarding trading by insiders that has changed over the 

years but the goal remains the same.  According to the 1934 SEC ACT, insiders are 

defined as “officers, directors or those who hold more than 10% of any class of shares in 

a firm (termed beneficial owner)”. The SEC provides the rationale for regulating insider 

trading as it “erodes public confidence, and raises cost of capital” (Aboody and Lev, 

2000).   

Rule 10b-5 from 1934 SEC Act “prohibits trades based on material, non-public 

information” and applies to anyone that have such information. Rule 10b-5 was an 

amendment to Rule 10(b) by SEC in 1942 to allow prosecution of purchases violating the 
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rules since the initial language of the regulation applied to only sales (Jaffe, 1974). This 

may include SEC’s defined subset of insiders or anyone linked with such insiders. A 

portion of the regulation allows for systematic trading. Enforcement of 10b-5 did not 

begin until 1942 after the Cady, Roberts ruling in 1961 (referenced in Agrawal & Jaffe 

from Columbia Law Review, 1962). Rule 10b5-1(c) enacted in 2000 makes systematic 

trading permissible regardless of whether it occurs around information driven events. 

Section 16 (a) of the Act requires “registered corporate insiders to report their trades to 

SEC” and this becomes public information. Prior to 2003, insiders had up to ten business 

days after trading to file transactions and were not required to file electronically (Jaffe, 

1974). Section 403 of the Sarbanes-Oxley Act of 2003 amends 16B of the securities Act 

and limits disclosure requirements of insider trades to 2 days, which must be filed 

electronically (Brochet, 2010). This makes it possible to retrieve information on insider 

trades from SEC. Section 16 (b) also termed the “short swing rule” requires registered 

insiders to turn over profits if round trip transaction within six months yields profits 

regardless of non-public nature of information. The SEC cannot enforce this part, only 

shareholders can sue or pursue enforcement of this act. Section 16 (c) of the act also 

prohibits insiders from short selling.  

Insiders have informational advantage over outsiders by the nature of their 

positions and influence in the firm. Proponents for regulation typically cite social welfare 

and loss of confidence in the market as reasons for supporting regulation while opponents 

cite increased market efficiency as the main reason for supporting deregulation. 

Reporting and enforcement has changed over the years in light of greater scrutiny and 

high profile cases in the late 80s and 90s. In 1980, Vincent Chiarella, a financial printer 
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benefitted from concealed trades about impending tender offers, was charged and 

convicted for securities fraud, which was later over turned in an appeal to the Supreme 

Court (Arshadi and Eysell, 1998). This led to the passage of Rule 14e-3, which restricted 

trading on nonpublic information around tender offers, but also suffered a loss in 1983 

when the Supreme court ruled against the SEC in Dirks v. SEC (Arshadi, 1998). 

Subsequently SEC lobbied for the passage of the Insider Trading Sanctions Act of 1984 

(ITSA) (Arshadi, 1998). 

The Insider Trading Sanctions Act of 1984 (ITSA) “poses monetary penalties of 

up to three times illegal profits made or losses avoided by insiders” (Agrawal and Nasser, 

2012). The Insider trading and securities fraud enforcement Act of 1988 (ITSFEA) 

increased punitive measures where fines were increased and punitive measures included 

prison sentences (Seyhun, 1992). It also extended punitive measures to trades involving 

derivatives. Section 32 Amendment raised penalties up to ten thousand and five years’ 

imprisonment. Sarbanes-Oxley required reporting trades two business days after trade, a 

change from the 10-day reporting in the Act of 1934 (Brochet, 2010). There are also 

portions applicable to special conditions such as trading around specific events like 

mergers. Rule 14e-3 is an example that prevents trading around tender offers. 

Regulation on insider trading was extended to regulators (i.e. Congress) when the 

Stop Trading on Congressional Knowledge (STOCK) Act was passed in 2012
3
. Stories of 

members of Congress and Senators taking positions to avoid taking losses before news 

related to the 2008 crises reached the public led to public uproar and subsequently the 

                                                           
3
 https://www.npr.org/sections/itsallpolitics/2013/04/16/177496734/how-congress-quietly-overhauled-its-

insider-trading-law 

https://www.npr.org/sections/itsallpolitics/2013/04/16/177496734/how-congress-quietly-overhauled-its-insider-trading-law
https://www.npr.org/sections/itsallpolitics/2013/04/16/177496734/how-congress-quietly-overhauled-its-insider-trading-law
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STOCK Act was passed as a result
4
. This regulation extended regulation to members of 

Congress, members of the executive branch of government and staff members restricting 

trading on nonpublic information and requiring higher financial disclosures that could 

reveal conflicts. However, recent overhaul to the legislation has rolled back some of the 

requirements of the bill.  

Insiders report trades by filing forms 3, 4, or 5
5
. Form 3 must be filed 10 days 

after a person becomes an insider and is used to report a person becoming an insider.  

When an insider undertakes an insider trade transaction, they have to report it using form 

4. Insiders must report trades related to sale or purchase of stocks, options, warrants, and 

convertible securities. Insiders must file Form 5 within 45 days after the fiscal year ends 

for insider trading not reported within the year through either exemption reasons or 

failure to report. They use the same codes as in form 4.  

Some theories related to insider trading regulations are misappropriation theory 

and mosaic theory (Doffou, 2003). The misappropriation theory involves outsiders of the 

firm who gain from confidential information on another public company. While the 

misappropriation theory implies prosecution for breaching insider trading rules, the 

mosaic theory does not. From the mosaic theory, an individual analyst who makes 

decision from analyzing public information and other inconsequential private information 

has the freedom to take action on this nature of information without being held 

accountable.  

                                                           
4
 https://represent.us/action/insider-trading/ 

5
 https://www.sec.gov/files/forms-3-4-5.pdf 

https://represent.us/action/insider-trading/
https://www.sec.gov/files/forms-3-4-5.pdf
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2.3 Literature Review 

2.3.1 Life cycle  

Lifecycle can be defined as the evolvement arising from change in internal factors 

such as strategic choices and external factors such as competitive pressures (Hamers et al, 

2016). Studies in the management field assert that there are five stages of a firm in no 

particular order, namely birth, growth, maturity, revival, and decline (Miller and Friesen, 

1984; Gort and Klepper, 1982). In relation to life cycle of an industry, Gort and Klepper 

(1982) assert birth is the introduction of innovation; growth is significant increase in 

producers; maturity is the peak number of producers; revival is the decline in number of 

producers; and, decline is where there is no entry considering entry and exit.  Miller and 

Friesen (1984) provide evidence towards the existence of these stages in a longitudinal 

study but assert there is no evidence as to sequential progression through the stages. This 

is contrary to the supposition that firms should not age, since they should have the ability 

to learn as they grow, creating more opportunities and in principle can exist forever 

(Loderer and Waelchli, 2010). For example, Jovanovic and Rousseau (2001) show that 

there is a delay of firms to listing and explain it as firms learning about optimal 

investment. Furthermore, for these reasons life expectancy should increase with age. 

Fama and French (2004) report that publicly listed companies have about 53% 10-year 

survival rate with takeover the main reason for exit.  

At the core of the lifecycle literature is the concept that the investment 

opportunity set of a firm changes over time (Deangelo, Deangelo and Stulz, 2006), which 

implies that consequently firm policies (especially investment policy) changes as well. 

This existence of a life cycle effect has implications for different aspects of firm policies 

at different stages such as financing (Berger and Udell, 1990; Deangelo, Deangelo and 
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Stulz 2010), investments (Faff et al 2016; Arikan and Stulz, 2016), agency problems 

(Loderer, Stulz, Waelchli, 2013), and risk (Adams, Almeida and Ferreira, 2005). Other 

areas where lifecycle has implications include but are not limited to profitability (Loderer 

and Waelchli, 2010), payout policy (Fama and French 2001, Deangelo, Deangelo and 

Stulz, 2006; Banyi & Kahle 2014). 

Most of the earlier literature in finance provided indirect evidence towards a 

lifecycle effect in firms that affects financial, investment and managerial policies.  For 

example, Fama and French (2001, 2014), Grullon (2002) find life cycle effect towards 

firms’ payout policy.  [In their studies,]. However, recent literature conduct direct 

analyses of lifecycle in different aspects of firms in the finance field (Deangelo, Deangelo 

and Stulz 2006, 2010; Loderer, Stulz, Waelchli, 2015; Arikan and Stulz, 2016). Faff et al 

(2016) examine corporate policies over the life cycle of a firm and find that firms invest 

and issue equity less while debt issuance and levels of cash holdings increase. Loderer 

and Waelchli (2010) find significant negative relation between age and profitability 

indicative of profits decline as firms grow, which they argue is because of agency or 

cementation of organizational structure. They find older firms to be less efficient lending 

credence to the organizational rigidity argument and decline in corporate governance 

supportive of agency problems. Loderer, Stulz, Waelchli (2013) who investigate why 

firms do not create growth opportunities as they grow, explore this finding further. They 

theorize that management focuses on managing assets as firms age as compared to 

developing growth options at a younger stage since there are fewer assets to manage.  

Therefore, the lifecycle of a firm has implications towards asset expansion or contraction.  

In their sample, Loderer et al (2013) require firms to be older than five years relative to 
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IPO date and use this as the proxy for lifecycle to minimize young firms driving the 

result. They report average (median) listing age of 17 (13) and average (median) 

incorporation age of 34 (25) for a sample that extends from 1975-2009. They find ROA 

declines around 12 years after IPO and older firms experience slow growth with reducing 

market share. Loderer and Waelchli (2010) examine firm age and profitability and find 

that older firms tend to have reduced profitability. They also find older firms are less 

efficient and susceptible to lower governance, larger board size and higher CEO 

compensation.  

Deangelo, Deangelo and Stulz (2006) directly test the implication of a life cycle 

to dividend payout extending the work of Fama and French (2004). The lifecycle 

application stems from the tradeoff in retaining earnings and paying out dividends during 

different stages of a firm. They argue young firms retain more as they have more growth 

opportunities and low profitability as compared to older firms that payout out more as 

they have fewer opportunities and higher profitability. Consistent with this argument, 

their measure of lifecycle is the retained earnings divided by total equity (RE/TE), which 

they term the earned/contributed capital. This proxy measures how much a firm relies on 

outside capital or inside capital and firms with low RE/TE ratios typically are in the 

young stage (“capital infusion”) and the converse for high RE/TE ratios. This proxy is in 

the spirit of a profitability measure depending on the stage of a firm relative to payout. 

Their evidence is consistent with their argument that firms are more likely to pay 

dividends when RE/TE ratios are high, consistent with the argument that these are more 

mature firms with large accumulated profits. The results and inferences remain the same 

when they use RE/TA as the lifecycle measure.  
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Dickinson (2011) argues that corporate life cycles are distinct phases because of 

changes in internal and external factors from firm activities. Dickinson further argues that 

it is difficult to capture firm level lifecycle since corporations are aggregates of their 

products, which is mostly unique to each product in addition to overlapping stages with 

other products in the company and at the industry level. Therefore, even though two 

companies may have a similar age, they could be in different phases. Dickinson (2011) 

develops a lifecycle proxy based on predictions from lifecycle literature for the different 

stages of a corporation using operating, financing, and investing cash flows.  The 

different five life-cycle stages are consistent with the definition in Gort and Klepper 

(1982) namely birth/introduction, growth, maturity, shakeout/revival, and decline. In 

developing lifecycle proxies, she links life cycle stages with cash flow patterns 

economically. In the birth/introduction stage, firms have negative operating and investing 

cash flows and a positive financing cash flow.  The growth stage is characterized by 

positive operating and financing cash flows and negative investing cash flows; the mature 

stage with negative investing and financing CFs and positive operating CFs.  The 

shakeout/revival has all positive or all negative CFs; or positive for operating and 

investing and negative from financing CFs. Finally, the decline stage has negative 

operating, positive investing and either positive or negative financing CFs.  

The existent of a market for corporate control should be a mitigating factor for 

agency problems. However, there is evidence that the market for corporate control on 

average fails to work for firms in an older stage (Owen and Yawson, 2010; Loderer and 

Waelchli, 2015). Owen and Yawson (2010) specifically examine how life cycle affects 

mergers and acquisitions in firms and find a higher propensity to becoming an acquirer 
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based on the life cycle, which they proxy using RE/TE. In distinguishing life cycle 

stages, mature and not old firms are more likely to be acquirers than targets. Owen and 

Yawson (2010) group firms based on RE/TE rankings and categorize old firms as top 

25th percentile, young firms at the bottom 25th percentile, and mature firms as the cohort 

between the bottom and top 25 percentile based on age rankings. This delineation 

emphasizes how measuring firm stage (i.e. young, mature and old) is important in 

separating age from maturity.  They also find old and mature firms are more likely to 

negotiate with young firms that prefer tender offers.  On the wealth effect, there is a 

negative relation of life cycle while likelihood of cash of mixed deal has a positive 

relation with life cycle. One reason for older firms less likely to be targets is 

organizational rigidities that make them harder to integrate (Loderer et al., 2010, 2015; 

Owen and Yawson, 2010). Loderer & Waelchli (2015) examine whether older firms are 

more likely to delist because of takeover and they find results showing significant decline 

in takeover hazard as firms mature. Furthermore, on average, older firms have less 

growth opportunities and higher free cash flow and acquisitions are ways to expand 

investment opportunity set (Loderer, Stulz, Waelchli, 2013).  

Brown and Kapadia (2007), and Srivastava & Tse (2016) show that new cohorts 

of newly listed firms have higher risk than prior cohorts, which is explained by higher 

production technologies and more competitive market than those existed for preceding 

cohorts. This finding points to systematic factors that affect firms of similar ages, i.e. 

cohorts. Brown and Kapadia (2007) examine the riskiness of firms before listing as they 

seek to bridge findings in previous studies of an increase in idiosyncratic risk of US firms 

despite a more stable economy and conservative levels of the volatility of indices. They 
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define IPO cohorts based on listings before 1965 and use decade intervals starting in 

1965 to 2004. They find that each group on average has a higher idiosyncratic risk than 

previous group, which implies firms with increasingly consistent higher idiosyncratic risk 

have been listing over the years. The results do not exhibit significant upward time 

trends. Brown and Kapadia (2007) stress a different interpretation of results as a 

systematic change in the regular public company rather than firms having higher 

idiosyncratic risk that declines over time.  Their evidence is contrary to that of Fink et al 

(2005) that find the reduction in the age of firms before listing from about 40 to less than 

five in the late 90s is the reason for this increase in idiosyncratic volatility.  Srivastava 

and Tse (2016) examine directly the implicit evidence of persistent differences in risk 

across cohorts found in Brown and Kapadia (2005) and support the assertion of persistent 

risk difference between successive cohorts. The findings from these two studies further 

provide support against just using age or just cohorts as a proxy for life cycle. Moreover, 

these systematic differences have to be accounted for in subsequent studies.   

Arikan and Stulz (2016) examine whether corporate acquisitions and 

diversification over a firms life cycle is consistent with agency theory or neoclassical 

theories. While agency theory asserts acquisitions occur because management pursue 

value destroying acquisitions, neoclassical theories assert acquisitions are a way to 

expand limited valuable asserts for better performing companies and companies with 

more growth opportunities. Their evidence is consistent with neoclassical theories since 

acquisitions are value increasing and made by firms with better performance and growth 

opportunities. They find negative market response to acquisition announcement as the 

only evidence consistent with the agency argument. 
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2.3.2 Insider Trading 

The main argument for insider trading is for insider gains and is a focus of earlier 

studies. Insiders can gain by purchasing securities to take advantage of possible price run-

ups in the future or by selling to avoid losses in the future. Evidence of profitability from 

insider trading is usually taken as evidence of the violation of the strong-form efficiency. 

Earlier studies established that insiders had monopoly to information that they exploited 

for individual profit (Smith, 1941). Studies show that insiders profits from their trades 

and are better predictors of performance of their stocks (Jaffe, 1974; Lamba and Khan, 

1999; Bhattacharya and Marshall, 2012). Jaffe (1974) examine profits associated with 

trading by officers, directors and officer-directors and in a sample of 200 large firms from 

1932-1966 and finds insiders traded in the direction of profit generation or loss 

avoidance. Lamba and Khan (1999) find results similar to Jaffe (1974) when they 

examine trading by insiders before firms list or delist from exchanges. Baesel and Stein 

(1979) show similar results of profitability in a Canadian sample while Pope, Morris, and 

Peel (1990) do so for a U.K sample.   

Hence, if insiders profit, there should be conveyance of information in trades 

(Lorie and Niederhoffer, 1968; Pratt and DeVere, 1978; Baesel and Stein, 1979; Lin and 

Howe, 1990; Bettis, Vickrey, and Vickrey, 1997). Lorie and Niederhoffer (1968) 

examine and report features and predictability of insider trades. They report trades have 

serial dependency, i.e. a purchase follows another purchase and thus, directional change 

has importance in inferring insider expectations similar to Chowdhury, Howe and Liu 

(1993). Chowdhury, Howe and Liu (1993) in their study, state insiders are better 
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predictors of large price changes in own firm’s shares and insiders trade intensely before 

periods associated with abnormal performance. They report variation in transaction sizes 

for different insiders and find insiders to be net purchases. This is contrary to Wu (1964) 

who examines a random sample of fifty NYSE firms and finds almost all insiders to be 

net sellers. Wu (1968) also finds variation of trades across insiders with owner-directors 

trading the most while larger shareholders traded the least. Regarding informational 

content, Pratt and DeVere (1978) use a larger sample of open market sales and purchases 

from 1960-1966 and examine performance following purchase and sale signals. They 

conclude one can make profits up to two months after purchasing shares following a buy 

signal. Lin and Howe (1990) report that predictive information in insider trades that may 

lead to profits dissipate because of high transaction costs (bid-ask) in over the counter 

markets. Furthermore, following high trading months, firm size does not affect CARs but 

rather magnitude of bid-ask and insider’s access to information have positive relation 

with CARs. In addition, they find no evidence that insiders in smaller firms benefit from 

higher informational asymmetry but rather those with larger transaction costs pursue 

trades on valuable information and there is differential information based on access. 

However, a strong argument can be made that information asymmetry affects liquidity 

and subsequently transaction costs, which is not accounted for in the study. Aboody and 

Lev (2000) examine firms with high research and development and show information 

asymmetry as a channel for making profits. Bhattarychya and Nicodano (2001) also show 

that asymmetric information negatively affects trading by less informed investors. 

Cornell and Sirri (1992) report inferring information from insider trading is difficult from 
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the increase in stock price of over 20% during purchasing period, noise trading and 

informed traders do not diminish market liquidity, or widen bid-ask spreads.  

Theoretical studies on insider trading provide mixed results as to efficiency and 

validity for the rationale in prohibiting insider trading. Dye (1984) examines motives 

shareholders may have to support insider trading. This is contrary to prior literatures, 

which mostly argue for social costs as reasons to oppose insider trading while proponents 

use the market efficiency as an explanation. Dye (1984) argues that most reasons put 

forth against why shareholders fail to set limitations on insider trading are flawed. He 

shows that if managers’ inside trades can be observed after they engage in trading, 

expanding compensation contracting beyond earnings based may be beneficial to both the 

manager and shareholders if the manager is allowed to trade on private information. That 

is, insider trading is one approach in improving earnings-based contracts. However, 

insider trading by non-contract binding parties may be harmful to the firm. Leland (1992) 

posits that proponents argue legalization of insider trading will lead to asset price 

increases while opponents argue price decreases. He develops a model that incorporates 

investors with different level of information and analyzes effect on welfare where 

issuance and investment are determined endogenously. His findings show many 

arguments for and against insider trading hold. Specifically, allowing insider trading will 

enhance information in stock prices, which is not indicative of improved welfare. 

Secondly, insider trading leads to reduction in expected return and risk for non-insiders 

reducing their welfare. Allowing insider trading will harm market liquidity and welfare of 

liquidity traders. Overall welfare may improve or worsen with insider trading. Lastly, 
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asymmetric information yields likely higher welfare costs for more informed insider 

workers than outside investors.  

There is little argument that insiders’ trades are profitable and have informational 

value. Thus, insider trading should affect firm policies if they convey information to 

investors in the market.  Some studies provide evidence of how insider trading affects 

aspects of firm policies (Bebchuk and Fershtman, 1994; Attaullah, Goergen, and Le, 

2014; Cao, Field, and Hanka, 2004). Bebchuk and Fershtman (1994) show that insiders 

tend to select riskier investment projects when they have prior information because 

volatility leads to greater profits. For example, Attaullah, Georgen and Le (2014) 

examine whether insider trading improves or worsen financing constraints. They argue 

improvement comes from an “information effect” where trading contains important 

information. On the contrary, “confidence effect” negatively affects information 

environment as insiders have informational advantage that is not disseminated thereby 

hampering liquidity. They conclude their findings support the confidence effect.  

Another focus of studies is examining opportunistic insider trading and gains 

from the timing of trades. These streams of literature usually investigate event or 

information driven insider trading. These events include but are not limited to mergers 

and acquisitions, earnings announcements, dividend announcements, bankruptcy 

announcements, asset sell-offs, and accounting changes. Some studies find that insiders 

can time their trades to corporate events make profits (Keown, and Pinkerton, 1981; 

Meulbroek, 1992). While other studies report weak evidence that insiders time their 

trades profitably to corporate news and events (Elliot, Morse, and Richardson, 1984; 

Reinganum, 1987; Givoly & Palmon, 1985; Loderer and Sheehan, 1989).  
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Central to capital markets are acquisitions, which have varied over time in forms 

ranging from mergers, tender offers, proxy contests where payments vary from cash, 

stocks, notes and the tone from hostile, friendly to white knight with different economic 

implications for acquirer and target. Studies have shown that insiders exploit knowledge 

of impending mergers and acquisitions to gain significant profits (Agrawal and Jaffe, 

1995; Keown and Pinkerton, 1981; Meulbroek, 1992; Harlow and Howe, 1993). Keown 

and Pinkerton (1981) assert there is leakage attributed to insiders trading prior to 

announcement dates where insiders profit. Meulbroek (1992) also reports that significant 

price run-ups prior to merger announcement occur around insiders’ trading days. Harlow 

and Howe (1993) examine how insiders trade before leveraged buyouts distinguishing 

between management led buy-outs (MBOs) and third party buyouts for both purchases 

and sales. They find that there is significant abnormal trading by insiders for MBOs 

where insiders sales are very low whereas in third-party led buyouts there is no abnormal 

trading by insiders. They also find evidence of higher premia for firms with higher 

information asymmetry. With access to newer databases, some recent studies directly test 

information leakage through insiders’ networks (Rousseau and Stroup, 2015; Hasan, 

Tong, and Yan 2017). Some of these studies find that connections of firms and between 

firms, either through executives, directors or financiers, generally increases likelihood of 

acquisitions, reduces costs, and can make the process more efficient (Renneboog and 

Zhao, 2014; Rousseau and Stroup (2015; Ferris, Houston and Javakhadze, 2016).  

For example, Rousseau and Stroup (2015) find that likelihood of acquisitions are 

higher for acquirers with at least one director who served previously on the board of the 

target.  They conclude this finding is because of information transfer from 
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interrelationships of directors where they can ensure success of transactions. Thus, there 

is some empirical evidence that information transfer among individuals linked with firms 

affect firm decisions such as mergers and the value associated with the mergers. Hasan, 

Tong, and Yan (2017) examine whether information leakage in target’s social networks 

affects stock price run-ups before announcement date in mergers. They find evidence that 

private information from targets’ social networks is susceptible to leakage leading to 

stock price run-up, which is worsened by firms with higher asymmetric information or 

weak firm governance. Furthermore, the connection effect is weaker where public 

information is available before announcement, and in tender offers. So these studies have 

shown that there is channel for information flow for insiders that is used to disseminate 

private information to people in an insiders networks in some cases. 

Studies also examine insider trading around firm divestments (Hirschey and 

Zaima, 1989; Hirschey, Slovin and Zaima, 1990). Hirschey and Zaima (1989) posit that 

divestitures in closely held firms accompanied with more buys than sells by insiders are 

perceived in the market as maximizing shareholder wealth. Hence, they expect a large 

positive reaction subsequently after announcement. On the other hand, in widely held 

firms, they expect the opposite when sales supersede buys. They find and conclude that 

past insider trading and ownership structure affects the markets valuation of divestiture 

decisions based on the perception of good or bad. Hirschey, Slovin and Zaima (1990) 

examine market reaction to divestitures where firms hold bank debt and thus banks are 

monitors in the firms. They argue banks monitoring implies these involved financial 

institutions have knowledge of positive news for the banks to risk funds and reputation 

and this serves a signal to the quality of the transaction. They find results consistent with 



70 

their supposition that firms engaging in sell offs that hold bank debt earn abnormal 

returns over the event period unlike firms without bank debt.   

Moving on from how firm insiders trade on news related to firm investment 

policies, I review some literature on how insiders trade surrounding news of firms’ 

payout policies (i.e. dividend payout or repurchases). Studies have examined insider 

trading around dividend payouts and initiation (John and Lang, 1991; Tanimura, J. K., & 

Wehrly, E. W. (2012). Others examine insider trading around repurchases (Radd and Wu, 

1995; Pettit, Ma and He 1996). 

Another important event that moves prices significantly is earnings related 

information. These include insider trading around earnings announcement (Seyhun, 1992; 

Allen and Ramanan, 1995) and earnings forecasts (Penman, 1985); Christophe, Ferri, and 

Hsieh 2010). Seyhun (1992) examines insider trading prior to earnings announcements as 

well as takeover announcements to assess the effectiveness of case law. He finds that 

insiders become hesitant to time trades before earnings announcements after case law. 

Allen and Ramanan (1995) examine insider trading type and the link with annual 

unexpected earnings. Their findings show that net buying affirms positive information in 

positive unexpected earnings and dampens noise associated with unexpected earnings. 

The findings are similar for net selling and unfavorable news but with relatively weaker 

results. Overall, the results suggest informational value of insider trading not fully 

incorporated in annual earnings. Penman (1985) considers insider trades as a means to 

convey managements’ expectation of future prospects and compare the informational 

value to that in managerial earnings forecasts. He finds that insider trading fails to 

capture informational content in earnings forecast; however, insider trades are 
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informative when the measures account for timing of trades. Christophe, Ferri, and Hsieh 

(2010) examine short selling before news of analyst downgrade to examine if informed 

trading occurs. They find that there are abnormal trading in short sales three days before 

announcement of downgrades. They conclude their evidence supports informed trading 

through tipping than a predictive ability in short sellers. Thus, they conclude short sellers 

are informed and exploit opportunities associated with analyst downgrades. 

Last but not the least are other forms of major information driven events such as 

bankruptcy announcements (Loderer and Sheehan, 1989; Gosnell, Keown, and Pinkerton, 

1992; Arshadi and Eyssell, 1991; Seyhun and Bradley, 1997); accounting changes 

(Larcker, Reder, and Simon, 1983; King and O’Keefe, 1986) and Security offerings 

(Karpoff and Lee, 1991). Elliot, Morse, and Richardson (1984) examine insider trading 

before release of news about earnings, dividends, bond ratings, mergers, and 

bankruptcies. They argue insiders would take beneficial positions based on expected 

outcome of the news if they are exploiting privileged information. The direction of 

insider trading generally suggests insiders exploiting information to make profits. 

However, event driven trading does not differ significantly from non-event driven trading 

and direction does not always reflect a profitable trading strategy. Thus the results are 

weakly supportive of the use of some private information not linked to information 

events.  Loderer and Sheehan (1989) compare holdings of insiders of firms before 

bankruptcy with similar firms who do not undergo bankruptcy to test if trading conveys 

information about firm value. Specifically they examine whether insider holdings 

decrease significant during a five-year period before bankruptcy. They find no evidence 

of systematic decrease in holdings prior to bankruptcy filings.  
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However, this appears contrary to the findings of Gosnell, Keown, and Pinkerton 

(1992) who distinguish between OTC firms and exchange listed firms in their study. 

They find trading to be significantly higher in OTC bankrupt firms than for exchange-

listed firms to comparable sample of non-bankrupt firms. Insider sales increase five 

months prior to initial public announcement of bankruptcy for OTC firms. Lastly, firms 

with the worst price reaction negatively have a higher amount of insider sales than those 

of other firms.  Seyhun and Bradley (1997) also find evidence of insiders selling prior to 

price declines associated with announcements and greater intensity for higher ranked 

insiders. However, they caution although the patterns of trades appear suspicious, these 

patterns could reflect compensation arrangements. 

 An important question of interest to any regulation is its efficacy and some studies 

investigate this question. Some studies focus directly on the aspects of the regulation, 

namely effects of passage or enforcement on behavior and profits (Arshadi and Eyssell, 

1991; Arshadi, 1998; DeMarzo, Fishman, and Hagerty, 1998). For example, Jaffe (1974) 

examines behavior of insider trading around three landmark judicial cases on insider 

trading namely: Cady, Roberts decision (1961), Texas Gulf Sulphur indictment in 1965 

and Texas Gulf Sulphur decision in 1966. The rulings on these cases conveyed changing 

attitudes in adjudication of insider trading. In the sample where insiders earn abnormal 

profits, they find only the Texas Gulf Sulphur Decision slightly affects profitability. 

There is no evidence of a combined effect of the three cases on profitability. Moreover, 

there is no evidence suggestive that the changes in regulation affected volume traded by 

insiders. However, Jaffe (1974) cautions the findings do not suggest inefficacy of the 

regulations as there could be other factors such as tradeoff of weak punitive measures 
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versus insider trading, undetectable confounding events, and prosecution of conspicuous 

trading that may make the effect of regulation small.  

 Arshadi and Eyssell (1991) investigate the effect of the Insider Trading Sanctions 

Act (ITSA) of 1984 in deterring insider trading. Specifically they examine insider trading 

profits and volume around tender offers for registered insider pre and post passage of the 

Insider Trading Sanctions Act (ITSA). Their analyses suggest that generally insiders tend 

to be net purchasers before tender offer announcement pre ITSA and net sellers post 

ITSA. They find that insiders made trade decisions that led to positive wealth gains 

before tender offers pre ITSA, which reverses post ITSA. Therefore, they conclude that 

ITSA passage served as a deterrent related to tender offers insider trading, but cautions 

this findings may not reflect effect on insider trading in general. This caution is reflected 

in the findings of Seyhun (1992) who examines profitability after passage of ITSA and 

finds higher abnormal returns increased post ITSA passage. On the contrary, the volume 

of trading around earnings and takeover announcements reduced post ITSA. 

Aggrawal and Jaffe (1995) examine how implementation of the short swing rule 

of section 16(b) in the Securities Exchange act affects managers’ in the target firm’s 

decision to trade prior to mergers. To refresh briefly, a short swing trade involves a 

position in a buy followed by a sale or the converse in a six-month period. The short 

swing rule (section 16b) requires profits from such trades by insider to be returned to the 

firm. Aggrawal and Jaffe (1995) examine trading from January 1941 to October 1961, 

which is prior to enforcement of rule 10b-5 when rule 16(b) was the only active 

regulation to disentangle effects of other regulation. They argue that if the regulation 

serves as a deterrent, then purchases before announcement and between announcement 
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and completion should not increase whereas purchases should increase if there is no 

deterrent effect. They find rule 16(b) reduces managers’ purchases below regular levels. 

They find evidence consistent with a deterrent effect since managers decrease purchases 

in month prior to merger announcement for their sample. The evidence is consistent for 

the period before completion date.  

Other studies examine conditions that limit incentives to trades such as improving 

information environment (Aboody and Lev, 2000; Chang and Corbitt, 2012; Bettis, 

Coles, & Lemmon, 2000; Brochet, 2010; Cheng & Lo, 2006).  Bettis, Coles, and 

Lemmon (2000) examine limitations on insider trading enacted by firms. They find over 

92% of firms in their sample have some policy on insider trading and over 78% have 

blackout periods that restrict insiders from trading. They argue establishing certain self-

regulation can maximize value of firm by reducing costs, mitigating violations by top 

insiders, and providing protection against legal troubles. They find that firms with 

blackout periods, trading occurs mostly within the period that trading is allowed 

especially for sales than purchases. They find the reduced level of insider trading from 

the blackout period leads to higher liquidity for the firms’ shares of about 8.5% reduction 

in bid-ask spreads compared to permissible trading days. In addition, they find that one-

week abnormal profits during blackout periods are lesser than profits accrued in allowed 

periods of trading.  

Aboody and Lev (2000) investigate sources of private information leading to 

information asymmetry and the sources that generate profits to insiders by focusing on 

R&D associated information asymmetry for assets specific to growing firms. The 

motivation of their study is that prior conventional proxies are noisy and being able to 
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identify the sources of trading can lead to developing ways of dampening negative 

effects. The intuition behind using R&D is that it is hard to gauge market value for R&D 

because markets are nonexistent and thus these firms have higher information 

asymmetries. They therefore propose that trades by insiders occur to exploit asymmetries. 

They find evidence consistent with this as they find significant market reaction to 

disclosing insider trading of 25 days after actual trading on average. They also find 

insiders transactions are consistent with change in direction of R&D expenditures that is 

a positive association reflects insider buying before R&D expenditure increase and 

selling before decrease.  

Cheng and Lo (2006) examine insider trading behavior and likelihood for 

management voluntary disclosures in the presence of lower litigation costs and risks.  

They argue based on prior studies that managers can use voluntary disclosures as a tool to 

reduce information asymmetry, costs of capital, as well as increase profits to insider 

trading. Their study tests the question of whether managers use voluntary disclosures (i.e. 

management forecasts) to extract private benefits. Specifically, they examine whether 

managers provide more bad news than good news before purchases and more good than 

bad news before sales. However, if litigation costs are high, this should dampen or 

eliminate the incentives to pursue and conduct such strategies. They find that managers’ 

forecasts coincide with ways to increase profits from purchases or sales. Thus, it appears 

litigation costs/risks are not significant enough to deter disclosures for private benefits.  

Brochet (2010) uses the Sarbanes Oxley Act of 2002 (SOX) to examine how 

improved disclosure and financial reporting requirements affects insider trading 

disclosure. Disclosure requirements in SOX reduced length of days to report a trade using 
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a Form 4 filing in the period of ten days after a calendar month to two business days after 

transaction. Brochet (2010) finds that insider buys have more information post SOX. 

Similarly, for sales the evidence supports the supposition that SOX improves information 

content of Form 4. Furthermore, there is evidence of reduced informed insider selling 

around SOX. Chang and Corbitt (2012) examine bonding from cross listing on 

management incentives for a sample of Australian insiders. They posit a reduction in 

private benefits for insiders following the effect of bonding from cross listing on an 

exchange with higher regulatory requirements. They expect lower returns for firms cross 

listing in higher regulated environments (US in this study) compared to domestic ones. 

They find cross-listed firms have lower returns from insider purchases and sales trades 

compared to domestic counterparts. From their findings the conclude cross-listing affects 

insider behavior and improves shareholder protection.  

Studies on insider trading generally focus on the reported trades, considered legal. 

This leaves the aspects of “illegal” (usually termed informed trading) insider trading 

understudied. This is neither because it is less important nor because it has fewer 

implications, but because it is difficult, if not impossible to infer illegality of trades by 

these insiders who are not required to report their trades.  Most media attention on insider 

trading focuses on illegal insider trading such as previously cited cases in this study 

linked with individuals such as Martha Stewart, Steve Cohen, Raj Rajataram, Michael 

Milken and Ivan Boesky to name a few .  

Although some studies bridge this knowledge gap, there remains limited 

knowledge on illegal trading by individuals with material nonpublic information who do 

not have to report such inside trades. Furthermore, evidence on trading by individuals 
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who exploit informational advantage through connections with insiders who have access 

to material nonpublic information is scant (Keown & Pinkerton, 1981; Meulbroek, 1992; 

Agrawal and Cooper, 2015). . For example, Keown & Pinkerton (1981) examine 

information leakage prior to proposed merger announcements for 194 successful 

acquisitions. They argue that although monitoring of all forms of insider trading is 

impossible, effects of trading can be observed from price movements before 

announcements. They find that CARs are positive up to 25 days before announcement 

that is matched with higher trading volume up to three weeks before announcement date 

of acquisition suggestive of information leakage. They find more than half of market 

reaction occurs before announcement date, while most of the remaining market reaction 

occurs on the trading day. They argue the lack of registered insiders within this period 

coupled with increased trading volume suggests informed trading by third parties who 

want to avoid detection. They also find a higher percentage of build in CARs for unlisted 

securities (56.3%) as compared to listed securities (43.3%).  Meulbroek (1992) uses 

illegal insider trading from SEC and investigates trading surrounding mergers by these 

insiders. She finds almost half of stock price run-ups before takeover announcement 

happens on insider trading days and concludes the market detects and incorporates some 

insider trading before announcement. She asserts insider trading improves price accuracy.   

Meulbroek & Hart (1997) examines costs of insider trading in mergers using the 

size of premiums paid by the targets. This is important because higher costs can affect 

efficiency in the takeover markets and transfer wealth from bidder to owners in the target 

firm. They compare size of premiums in a sample of illegal insider trading matched to 

that with no illegal trading and examine whether differences from takeover premiums 
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derive from illegal insider trading. They find that the sample with illegal insider trading 

has about 30% higher takeover premium compared with the matched sample.  

Ahern (2017) examines how insiders’ social relationships affect trading in the 

networks. This is one of the first studies that attempts to examine trading by people 

linked with insiders who potentially have access to privileged information and how 

information is disseminated among investors. Prior to this study, analyses on direct 

observation of information dissemination has been difficult and was inferred through 

indirect proxies. Ahern (2017) examines legal documents linked with illegal insider 

trading cases from 2009 to 2013 and identifies 183 insider-trading networks. While the 

occupations of inside traders vary, the most common in the sample are top executives 

including CEOs. Insiders share information on corporate events such as mergers (51%), 

earnings announcements (26%), and remaining events such as new selling of securities, 

regulations, clinical trials, and news related to firm operations. Insiders make about 35% 

on average over a 21-day period before official announcement date for all events. 

Mergers generate about 43% returns in 31 days before announcement date. Ahern (2017) 

finds that out of the 461 pairs of those who tip and receive tips, 23% are family members 

who are most likely parents and siblings, 35% friends, 35% related through business. 

These insiders have close geographic proximity, suggestive of a face-to-face transfer of 

information. Regarding education connections of networks in the sample, 64% met prior 

to college, and 16% met in college or graduate school. In additional analyses to address 

possible bias with data selection through counterfactual sample analyses of connections 

who could have received information, Ahern (2017) finds that information tends to be 

shared by people closer in age, similar gender, higher likelihood to tip fathers and brother 
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among family ties. In addition, information flows upwards to superiors, from younger to 

older individuals, and children to parents. Ahern (2017) finds insider trading draws prices 

to their fundamental values and is not linked to the background of insiders. Furthermore, 

information spreads through clusters who share similar backgrounds and are close to each 

other. Insider gains are larger for more centralized traders in large networks.  

Some studies in market microstructure attempt to provide evidence on informed 

trading using trade characteristics such as size.  These include [Barclays & Warner 

(1993); Aktas, de Bodt & Van Oppens (2007); Bettis, Coles & Lemmon (2000); 

Chakravarty & McConnell (1999); Aitken, Cumming, Zhan (2015); Chung, & 

Charoenwong (1998); Fishe & Robe (2004); Garfinkel& Nimalendran (2003]. Chung and 

Charoenwong (1998) examine time variation and cross-sectional relation between bid-ask 

spread and insider trading and find larger transactions linked with larger spreads set by 

market makers. Furthermore, spreads have a positive association with risk and a negative 

association with volume, price, company size, and how many exchanges a firm lists.  

Although my study is on common equity related insider trading and therefore the 

reviewed literature covers this area, prior studies also examine other assets such as 

derivatives (Acharya and Johnson 2007) and bonds (Datta and Iskandar-Datta, 1996).  

 

2.4 Hypotheses Development 

Since the core argument for life cycle is the evolution of a firm’s investment set 

over time, a natural question that arises related to insider trading is whether and how 

insiders change their trading as firms evolve. In other words, what is the trading behavior 
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of insiders as firms evolve? Moreover, do insiders even change their patterns? Just as 

firms’ growth opportunities evolve over time, so does the firm’s information 

environment. Therefore, these reasons can explain behavior either separately or jointly. 

The outcome will result with insiders being net purchasers, or net sellers in young firms. 

The same will hold for older firms. Studies show that insiders can make higher profits 

when asymmetric information is higher in firms (Aboody and Lev, 2000). Younger firms 

tend to be smaller and have a more opaque environment as compared to older firms. As 

studies show higher insider profits are associated with environments with higher 

information asymmetry, we should anticipate frequent trading when asymmetry is higher 

(Aboody and Lev, 2000). Younger firms have more information asymmetry on average 

and thus, profits in these firms should be larger on average than in older firms. This 

provides greater incentives to trade more in younger firms as compared to older firms. 

Therefore, I hypothesize: 

H1: Younger firms will have a higher frequency of insider trading as compared to older 

firms.  

 An interesting question that follows frequency is what direction insiders trade 

based on the stage of a firm. Younger firms have more growth opportunities as compared 

to older firms. Barring any financing constraints, they should have a higher growth rate 

compared to older mature firms. Thus, if insiders expect the firm not to fail in the short-

term, they will buy stocks in this young firm, hold it either until they can cash out when 

their position in the firm ends and they lose their informational advantage or before the 

firm is at risk of bankruptcy. Rozeff and Zaman (1998) provide some evidence from 
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behavioral perspective where insiders purchases increase as stocks move from growth to 

value and after low returns and purchases decrease after high returns.  

However, older mature firms are more susceptible to agency problems and this 

could similarly make information conveyed from insiders’ trading behavior equally 

important. The information asymmetry present in younger firms may make value-

relevance conveyed from insiders’ behavior higher compared to that of older firms. 

Therefore, if insiders can use trading as a mechanism to transmit information to the 

market, we would expect insiders in younger firms to be net purchasers to reduce 

uncertainty associated with the asymmetric information environment. However, older 

firms tend to have better information and lower growth potential because of fewer growth 

opportunities. Therefore, a concern in the argument is that less opaque environments may 

have less value for informational content in insider trades.  Younger firms tend to be 

smaller on average while older firms tend to be larger on average. While Seyhun (1986) 

shows evidence of net purchasing by smaller firms characterized by higher profits and net 

selling by bigger firms, he does not explicitly examine the life differences in life cycle 

stages. Furthermore, Finnerty (1976) shows that insiders are net buyers in companies 

with small size, higher income, and larger dividend payments. While these characteristics 

may apply to relatively younger firms, dividend payments are characteristic of more 

established firms.  

 Even though older firms have a less opaque environment, older firms on average 

are more susceptible to agency problems. If agency is of concern in older firms, then 

insider trades should contain value relevant information. Similarly, older firms are more 

established, with greater access to capital and are less likely to go bankrupt as compared 
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to younger firms. Fama reports that 53% of publicly listed firms have a 10-yr survival 

rate.  For these reasons, they should appeal to insiders and lead to insiders holding more 

positions in older firms. The argument for younger firms in the previous paragraph is 

based on the premise that managers are seeking to maximize value of shareholder wealth. 

Yet, younger firms have a lower likelihood of survival for many reasons. One reason is 

that younger firms may have financing constraints due to the uncertainty and information 

asymmetry in the environment. This could lead to insiders holding fewer positions in the 

stock or selling more of the stock.  One may argue with informational advantage, insiders 

may be privy to any information related to these concerns. While that is true, regulation 

makes it harder to trade based on such information and the insider will need a longer 

window to implement any such trades. With most insiders’ position unsecured, we would 

expect them to sell more on average. Thus, I hypothesize:    

H2a: Insiders are net purchasers in younger firms and net sellers in older firms  

H2b: Insiders are net sellers in younger firms and net buyers in older firms 

 Following trading behavior of insiders, it is imperative to examine how these 

trades perform. Furthermore, based on the differences in firm characteristics at different 

lifecycle stages, it is important to examine how profits differ or are similar across 

different lifecycle stages. Studies show that higher information asymmetry leads to higher 

profits associated with insider trades. Therefore, since younger firms tend to have more 

opaque environment as compared to older mature firms, we would expect larger gains 

from trades in younger cohorts versus older cohorts. However, the previous sentence 

implicitly assumes that trading is self-serving to insiders’ needs. In fact, since insider 
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trades carry informational value, insider trading may be for more informationally driven 

purposes when firms (younger firms) suffer from a more opaque environment. Therefore, 

profits (if any at all) for younger firms versus older firms ultimately becomes an 

empirical questions. Hence, I hypothesize:   

H3a: Younger firms will have higher profits than those in older firms around insider 

trades. 

H3b: Younger firms will have lower profits than those in older firms around insider 

trades. 

 There is the on-going argument of enhanced price informativeness associated with 

insider trading, which is contrary to the confidence hypotheses of Attaullah et al (2014). 

When examining price informativeness in stocks, we would expect greater magnitude in 

younger firms than in older firms. Some reasons are higher opaque environment 

associated with younger firms than older firms. Furthermore, more growth opportunities 

for younger firms will lead to over estimating growth rates in the future for younger firms 

as compared to older firms. Put differently, behavioral biases can lead to deviation of 

fundamental prices. Regardless of the reason, if insider trading contains more value 

relevance, it should enhance price informativeness. Bettis, Coles and Lemmon (2000) 

show that frequent trading by privileged insiders can exacerbate asymmetric problems 

and hamper liquidity (also referred to as the confidence hypothesis by Attaullah et al 

2012). Therefore, I hypothesize: 

H4a: Insider trading improves price informativeness in securities for younger firms as 

compared to older firms. 
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H4b: Insider trading worsens price informativeness in securities for younger firms as 

compared to older firms. 

 It is reasonable that the effect of insider trading on the information environment 

through liquidity concerns can affect financing constraints. Specifically Attaullah, 

Goergen, and Le (2012) argue that the type of insider trading, whether buys or sells can 

signal to the market of favorable or unfavorable expectations of insiders. Since insiders 

are privy to more information than outsiders, this signal has implications for external 

financing and costs associated with external financing. To the effect that insider trading 

worsens information environment as posited and shown in the confidence hypothesis of 

Attaullah, Georgen, and Le (2012), then this should worsen financing constraints for 

younger firms that more likely to have an opaque information environment. A similar 

argument would hold for older firms from an agency argument. However, if firm 

information environment improves from insider trading, then financing constraints should 

be lower for firms at each life stages, especially for younger firms that face higher 

information asymmetries. I hypothesize that 

H5a: Financing constraints should be higher for younger firms and older firms if insider 

trading worsens the information environment, i.e. hinders liquidity. 

H5b: Financing constraints should be lower for younger firms and older firms if insider 

trading improves the information environment, i.e. improves liquidity.   

2.5 Data & Methodology  

2.5.1 Data 

The data include open market trades by insiders for both purchases and sales of 

common stock obtained from Form 4 filings on SEC Edgar from June 1 2003 to April 4 
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2017.  I exclude acquisitions of stocks through company plans, gift of stocks, acquisitions 

through dividend reinvestment plans and employee benefits plans similar to Aboody and 

Lev (2000). The sample includes filings by officers or directors and filings by owners of 

10% and above. The sample is obtained for companies whose insiders filed from 2003 to 

2017. I merge the sample with return and market data from CRSP and accounting 

information from Compustat.  

2.5.1.1 Variables 

I compute five different measures of insider trading following prior literature 

(Aggrawal and Cooper, 2015). They are as follows: the number of insiders trading; 

number of shares traded; dollar value of shares traded, i.e. multiplying the number of 

shares traded by the transaction price; percentage of equity traded, i.e number of shares 

traded divided by the number of shares outstanding on the transaction date; and, 

percentage of insider shareholdings traded, which is shares purchased are divided by the 

resulting shares held, and shares sold are divided by shares held prior to the sale. I 

compute these variables separately for purchases and sales for the full sample and for 

cohorts. I use the same definitions for life cycle in essay 1 (i.e. cohorts) 

Other variables in the analyses and definitions are as follows: 

Cash flow (insdcf) is defined as Operating Income before depreciation (OIBDP) plus 

depreciation plus R&D scaled by prior year total assets 

Investment (invest), which is defined as capital expenditure scaled by prior year total 

book assets 
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Tobin’s Q (TobQ), which is defined as market value plus total assets plus common equity 

scaled by prior year total assets 

Research and Development (R&D) is book value of research and development 

expenditure 

Price informativeness measured by standard deviation of error term in a price model. I 

compute the standard deviation relative to a market model, CAPM, Fama-French 3-factor 

and a 4-factor model similar to Fernandes and Ferreira (2008). 

Firm Size measured using market value of equity (i.e. price multiplied by shares 

outstanding) 

Leverage is defined as the sum of total long term debt plus total current debt scaled by 

prior year total assets 

Return on Assets (ROA) is defined as Operating Income before depreciation (OIBDP) 

scaled by total assets 

CFDummy a binary value equal 1 when CF is greater than median value in sample 

otherwise equal 0 

Rdsales is R&D scaled by sales 

Tobin’s Q Dummy (TobQD) 

BHRET defined is compounded returns 12 months prior to the trade 
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BM is book value of equity divided by December market value where book value of 

equity is defined as common equity plus Deferred Taxes and Investment Tax Credit 

minus preferred stock. 

6
F_freqa corresponds to frequency of insider trading at the firm level for the combined 

purchases and sales sample annually 

F_insidersa corresponds to frequency of insider trading at the firm level for the combined 

sales and purchases sample every year 

f_adjmkvala is the annual market value of insider trades per firm for combined purchase 

and sales 

f_vola  is the annual volume of insider trades per firm for combined purchase and sales 

f_adjshrsa is the annual shares traded by insiders per firm for combined purchase and 

sales 

f_holdingsa is the annual shares holdings of insiders per firm for combined purchase and 

sales 

n_firmtradefreq corresponds to difference of frequency in sales and purchases at the firm 

level annually 

n_tottradefreq corresponds to difference of frequency in sales and purchases for the 

combined sample annually.  

                                                           
6
 Insider trading variables preceded by “f” for combined sample, i.e. combined sales and purchases ; 

preceded by “b” corresponds to buys/purchases; those preceded by “s” for sales; preceded by “t” for total, 

i.e. all insiders in a year not firm level;. Net values are the differences between sales and purchases and 

preceded by “n”. In some cases variables are combined with total. Therefore prefixes of “tb” correspond 

with total buys/purchases; “ts” corresponds to total sales; “tf” corresponds to total combined 

sales/purchases. 
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2.5.2 Methodology  

To examine the first and second predictions, I examine frequencies of transactions 

by type (buy/sell) and by insiders. I distinguish among life cycle stage for both 

hypotheses and transaction type for the first hypothesis. In the first hypothesis, I also 

examine abnormal trading volume around transaction dates. I conduct difference in 

means test for cohorts to see test significant differences in trading frequencies and 

volume. 

To examine the second hypothesis, I divide sample into net purchases and net 

sales by firm-month and annually. When insiders are net purchasers, then insiders’ 

purchases of shares of a firm’s exceed sales. In the case of net sellers, insiders’ sales 

exceeded purchases for the firm in a month. I conduct a significance test for means and 

differences in means for the insider trading frequency variables for the full sample and 

separately for cohorts. 

To test for profitability, I first conduct univariate tests. In the univariate tests, I 

compute cumulative abnormal returns (CARs) following standard event study 

methodology (Brown and Warner, 1985). I obtain abnormal returns using market model 

and market-adjusted models for both CRSP equally and value weighted indexes 

separately for purchases and sales over different event windows similar to Aboody and 

Lev (2000). I obtain CARs relative to the following standard event windows: [-5,+5], [-

4,+4], [-3+,3], [-2,+2], [-1,+1]. I also examine CARs for the other windows around the 

event.  
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To test the fourth hypothesis, I proxy price informativeness with standard deviation of 

the error term in pricing models. I run the following model similar to Fernandes and 

Ferreira (2008) for the full sample and separately for each cohort:   

Price Informativeness =  αp + ITit−1  + ∑ 𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠  + ηi + εp 

To test the fifth hypothesis, I run the model of investment-to-cash flow 

sensitivities similar to Attaullah et al (2014), which is similar to Georgen and Renneboog, 

(2001; Carpenter and Guariglia, (2008) for each cohort: 

Iit = β1Iit−1 + β2CFit + β3Qit−1 + β4CFit * ITit−1 + ∑p * CONTROLp + αt + γi + εit  

I use OLS estimations, and also use the generalized methods of moments (GMM) 

approach in estimating the model. Furthermore, since Tobin’s Q is subject to 

measurement error, I correct for measurement error using the approach of Erickson and 

Whited (2000).  

2.6 Results and Discussion  

[Insert Table 15] 

 In table 15, I present the descriptive statistics of some of the variables used in the 

analyses for this study. I report descriptive statistics for the full sample in Panel A and for 

each cohort in Panels B-E. The mean Cash flow is smallest for the youngest cohort at 

0.17 and increases for each cohort. Cohorts 1 and 2 have smaller mean values compared 

to that of the full sample at 0.19 whereas cohorts 3 and 4 have values greater than that of 

the full sample. Younger firms tend to be smaller on average whether measured by total 

assets or market value of equity. It increases monotonically across cohorts. The average 

values of investment suggest that younger firms in the sample tend to invest more than 
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older firms do. The average of investment rate is 0.066 for the youngest cohort (cohort 1), 

which is larger than that of the full sample at 0.049. The rest of the cohorts have average 

investment values of 0.49, 0.44, and 0.46 for cohort 2, cohort 3, and cohort 4 

respectively. Even though the average for cohort 2 is greater than that of the full sample, 

it is still closer in magnitude to it and comparable to that of the full sample at 0.49. It is 

interesting to see that firms in cohort 4 tend to invest more on average than those in 

cohort 3. These numbers associated with investment correspond to those of Tobin’s Q as 

cohort 1 has the highest at 5.09 compared to 3.53 for the full sample. Tobin’s Q increases 

monotonically across cohorts with the second highest at 3.68 for cohort 2.  

While it may seem that firm debt levels could provide some insights, the averages of 

leverage across cohorts are very similar to each other and that of the full sample. I report 

the descriptive statistics for price informativeness computed as the standard deviation of 

the error term for Fama-French 3 factor model including momentum using daily returns 

since these are the most conservative estimates compared to those of using market or 

three-factor model. Not surprisingly, the youngest firms on average tend to have more 

volatility (0.031) compared to that of the full sample at 0.024. The values decrease 

monotonically across cohorts at 0.027, 0.024, and 0.19 respectively for cohort 2, cohort 3, 

and cohort 4. 

[Insert Table 16] 

In table 16, I begin examination of insider trading behaviors in firms, which are 

linked with hypotheses 1 and 2. Since this is the first to examine insider trading at 

different lifecycle stages, it is important to investigate how insiders trade at different 

lifecycle stages. I discuss some patterns related to insider trading behavior for the 
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combined sample of purchases and sales for the full sample and cohorts. On average 

there is more combined insider trading per firm for younger firms than that of older firms. 

Insiders of youngest firms (cohort 1) trade about 14 times a year per firm compared to 

about 12 times for the full sample. The remaining cohorts trade about 12 times per year 

as well, with the magnitude increasing monotonically across cohorts. While the youngest 

firms have the highest average frequency of insiders trading per firms, they certainly do 

not have the highest average number of insiders trading. On average cohort 4 has the 

highest average number of insiders trading at around six people as compared to that of 

the full sample, or the other cohorts at around 5. Examining the magnitude, cohort 3 has 

the second highest average number of insiders trading followed by cohort 1, then cohort 

2. The size of insider trading also gives more insight into the value traded. At the firm 

level, the average insider trading market value is about $1.7 million dollars for the 

youngest firms (cohort 1), which is more than twice the value of the next highest market 

value of trades of $594,375 for cohort 2. The oldest firms tend to have the lowest market 

value of inside trading. Therefore, these results provide initial support for the first 

hypothesis that insider trading occurs frequently in younger firms than in older firms. 

Interestingly, in younger firms, there is a higher frequency in trading even though the 

number of insiders is fewer than in older firms. 

[Insert Table 17] 

In table 17, I discuss correlations among variables related to firm, and financial, 

characteristics. The variables reported are not highly correlated except for market value 

of equity and firm total book assets at 0.6884, which is also statistically significant. The 

standard deviation of idiosyncratic volatility has moderate correlations with some 
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variables such as ROA (-0.32) and price (-0.37). However, these are not as high as that of 

the correlation between total assets and market value.  A brief examination of combined 

insider trading behavior for the full sample shows that investment has a significant 

positive correlation with frequency of insider trading as well as number of insiders. The 

same relation exists for cash flow and frequency of insider trading, and number of 

insiders. However, there is a significant negative correlation between standard deviation 

of idiosyncratic volatility and the frequency of insider trading, and number of insiders. 

Thus, it appears that total number of inside traders, and insider trading increase with 

investment and worsens price informativeness; however, these are only univariate 

relationships that do not fully capture any relationship that would exist in multivariate 

analyses. 

[Insert Table 18] 

Next, I examine trading behavior of insiders linked with the second hypothesis, that 

is, whether they are net purchasers or net sellers at different life cycle stages. 

Specifically, I hypothesize that based on firm characteristics that motivate insider trading, 

insiders will purchase more than they sell (net purchasers) in young firms, and sell more 

than they purchase in older firms (net sellers). Alternatively, I hypothesize the converse 

could exist. Since the net values take the difference between values associated with sales 

and purchases, a positive value would imply more sales related trading (net selling) than 

purchases. Contrarily, if it is a negative value it means more purchase related trading 

behavior than sales. I observe that sales related activities consistently outweigh purchases 

in all life cycle stages. In other words, I observe insiders are net sellers in all lifecycle 

stages. This finding is consistent with Wu (1968) who finds insiders to be net sellers but 
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contrary to that of Seyhun (1986) who find net purchasing in smaller firms and net sales 

in large firms. This is interesting because it shows that insiders remain consistent 

throughout firms’ different lifecycle stages. The magnitude of net selling at different 

lifecycle stages shows that insiders sell more than they purchase in greater volume for 

younger firms than for older firms. For example, net selling for younger firms is around 

1.5 million compared to 186, 585 for the oldest firms (cohort 4). The net trade frequency 

shows that insider conduct about 6.8 more sales than purchases in the youngest firms as 

compared to 1.45 for the oldest firms. Thus, this evidence shows that lifecycle stages 

affect how insiders trade at different life cycle stages. All mean differences for firm level 

net trading values are statistically significant from each other for all cohort combinations. 

This finding confirms that trading behavior differs at different lifecycle stages.  

[Insert Table 19] 

 Studies report that purchases and sales are inherently different and convey 

different information. Thus, I examine behavior separately for sales (in Table 19) and for 

purchases (in Table 20). From table 19, from the mean values, I observe that selling 

occurs more frequently in younger firms than in older firms even though number of 

insiders varies at different stages. Furthermore, examining mean differences in trading 

values gives insight to significant differences. Other, than annual total adjusted market 

values for all insiders in a year, as well as annual total sales frequency for all insiders for 

mean differences between cohort 2 and 3, cohort 1 and 3, cohort 1 and 2, generally all 

mean differences are statistically significant from 0.  
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[Insert Table 20] 

In examining purchasing behavior of insiders, although the magnitudes are closer 

in values compared to that of sales, the average frequency of trading is generally higher 

in older firms than in younger firms except for cohort 1 and 2 where the value is higher in 

cohort 1 than in cohort 2. A similar pattern exists for the mean values of the number of 

insiders trading. However, the average market value is highest for younger firms at 

161,836 compared to 55,327 and decreases monotonically across cohorts. The mean 

differences for insider trading values for purchases tend to be significantly different from 

0 for most combinations and variables except for the mean differences between cohort 1 

and cohort 2 for the insider trading variables. 

[Insert Table 21 here] 

 In table 21, I examine how the market reacts to the trading behavior of insiders for 

purchases and sales separately for the full sample and cohorts. Overall, there is 

significant abnormal trading volume 11 days around event using [-5, +5], [-4,+4],[-

3,+3],[-2,+2],[-1,+1],[-5,0],[-2,0],[0,+2],[0,+5] around the event dates for both purchases 

and sales. Although I report results for equally weighted using the market model, the 

results are robust to using the market model and market-adjusted model for both equally 

and value weighted market indexes. Therefore, the market responds to insiders trading as 

reflected in abnormal values. 

[Insert Table 22 here] 

 

 Following trading behavior, I test hypothesis 3 related to profitability of insider 

trades by computing CARs around insider trading events. I examine different event 
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windows such as [-5, +5], [-4,+4],[-3,+3],[-2,+2],[-1,+1],[-5,0],[-2,0],[0,+2],[0,+5] and 

longer windows such [-30,-2], [+2,30]. Although I obtain CARs using both the market 

model and market-adjusted model, for both equally weighted and value weight indexes, I 

report results for the market model using equally weighted since the results are generally 

similar. In the sample of purchases, cumulative abnormal returns leading up to insider 

trading tend to be negative. Event windows [-30,-2] and [-2, 0], leading up to insider 

trading, CARS are negative and significant for firms across all cohorts. However, CARs 

following inside trades are significant and positive from 1 day immediately following 

transaction in the window [0,+1], to five days following transaction in the window [0,+5]. 

Similar results hold for the longer window [+2, +30]. Although magnitudes of CARs 

vary, generally they are higher for younger firms than for older firms around the same 

windows. For example using the market model with equally weighted index in the 

window [+2, +30], CARs are 1.64%, 1.45%, 0.74%, 1.40%, and 0.88% respectively for 

cohorts 1, 2, 3 and 4. These results are consistent with Chowdhury, Howe and Liu (1993). 

[Insert Table 23 here] 

The pattern appears to be the opposite for sales, which suggests that insiders avoid 

losses that they would have suffered holding stocks of the firm. CARs leading up to event 

date are positive and negative after the event date. There is no noticeable pattern in the 

magnitude of CARs across cohorts for insider sales. They vary across cohorts for the 

same window and seem to hold for different event windows. The results of CARS from 

both purchases and sales is suggestive that purchases are viewed as strong signals than 

sales. 
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[Insert Table 24 here] 

 I report results for tests of hypothesis 4 separately for insider purchases (in table 

24) and for insider sales (in table 25) since they both have different informational value.  

In table 24, I test insider trading and stock price informativeness of purchases using a 

model similar to Fernandes and Ferreira (2008). I hypothesize that insider trading 

improves (or worsens) price informativeness for younger firms. I use five different 

measures of insider trading and four different measures of price informativeness. 

However, even though I report results using the most conservative measure (vold3), using 

other measures of price informativeness generally leads to similar results. In the full 

sample of buys, there is a significant positive relationship with price informativeness and 

all measures of insider trading. Examining results in cohorts shows that there is some 

evidence of enhanced price informativeness for younger firms (in cohort 1 and cohort 2) 

based on insider trading variables that capture size and frequency of insider trading, but 

weak or nonexistent for the intensity of insider trading. Furthermore, for the older firms 

(cohorts 3 and 4) the magnitudes for variables capturing  trading intensity 

(percofeqtradedsell  and percofinstradesell) are higher and significant. 

[Insert Table 25 here] 

In table 25, I report results for insider trading and stock price informativeness of 

sales. The regression results in the full sample show that frequent selling by insiders (as 

the proxy of insider trading) is linked with worsened price informativeness. However, 

with the exception of market value of sales as the measure of insider trading in the full 

sample of sales, there remaining have a significant positive relationship with price 

informativeness suggestive of enhanced price informativeness. Although coefficients on 
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different insider trading measures vary in cohort 1 to cohort 3, they are insignificant, 

which I interpret as insider sales having no effect on price informativeness at those 

lifecycle stages. However, in cohort 4 for the oldest firms, I find that price 

informativeness is generally enhanced by insider sales.  

The results show that effect of insider trading (both sales and purchases) on price 

informativeness varies at different lifecycle stages and for the type of trade as well. 

Specifically, result show that insider purchases tend to enhance price informativeness for 

firms at different life cycle stages with a greater effect for older firms. However, insider 

sales only affect the oldest firms (in cohort 4) positively but have no effect on firms in 

cohorts 1 to 3. 

[Insert Table 26 here] 

I report results for tests of hypothesis 5 separately for insider purchases (in table 

26) and for insider sales (in table 27)
7
.  In table 26, I test insider trading and financing 

constraints measured by the investment-cash flow sensitivity for insider purchases. 

Higher significant positive investment-to-cash flow sensitivities imply greater financing 

constraints. For the older firms, i.e. cohort 3 and cohort 4, there is strong evidence of 

positive investment-cash flow sensitivity. In cohorts 1 and 2 however, there is weak or no 

evidence for a positive investment to CF sensitivity. 

[Insert Table 27 here] 

In table 27, I test insider trading and financing constraints measured by the 

investment-cash flow sensitivity. For the older firms, i.e. cohort 3 and cohort 4, there is 

                                                           
7
 I also run results using financing index measures of Kaplan-Zingales, Whited & Wu, and Hadlock and 

Pierce, but do not get results, so I do not report them. 
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strong evidence of positive investment-cash flow sensitivity. In cohorts 1 and 2 however, 

there is weak or no evidence for a positive investment to CF sensitivity. Thus, it appears 

overall, insider trading is linked with higher investment cash flow sensitivity for older 

firms compared to younger firms. This is partly consistent with the hypotheses (5a) that 

both young and older firms could experience higher financing constraints if insider 

trading worsens the information environment as I find results consistent with this 

hypothesis for the older group of firms.  

 

2.6.1 Robustness Tests 

[Insert Table 28 here] 

In additional tests of hypothesis 28, I run regressions using generalized method of 

moments (GMM), which is more efficient than OLS. The insider trading variables for 

the purchase samples are as follows: number of insiders trading; number of shares 

traded, dollar value of shares traded, percentage of insider shareholdings traded, and 

percentage of equity traded, respectively for model (1) to model (5). The results 

reported using OLS for purchases in table 28 remains the same as that of table 25. 

There is a significantly positive investment to Cash Flow sensitivity for all cohorts. 

 

[Insert Table 29 here] 

The insider trading variables for the purchase samples are as follows respectively 

for model (1) to model (5). The insider trading variables for the sales samples are as 

follows: number of insiders trading; number of shares traded, dollar value of shares 

traded, percentage of insider shareholdings traded, and percentage of equity traded, 
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respectively for model (1) to model (5). The results using generalized method of 

moments (GMM) for the sample of sales reported in table 29 remains consistent with 

that from using OLS (reported in table 27).  That is, results of significant and positive 

investment to cash flow sensitivities are linked with the groups of older firms (i.e. 

cohorts 3 and 4) 

2.7 Conclusion 

In this study I examine how firms’ life cycle affect insider trading behavior, 

profits surrounding trades, price informativeness, and financing constraints. I argue that if 

firms’ policies and characteristics change over time as shown in lifecycle literature, then 

from firm characteristics that motivates insider trading behavior, one should observe 

some differences across different life cycle stages measured using age cohorts. 

Furthermore, I posit that if there is informational content in insider trades, then based on 

the different information environment of firms at different lifecycle stage coupled with 

the informational value in types of trade, price informativeness should vary for firms 

based on their lifecycle stages. Lastly, I examine how insider trades can affect financing 

constraints at different lifecycle stages. The argument follows that if insider traders have 

superior information, then insider trades (i.e. purchases or sales) can be a positive or 

negative signal to the market thereby affecting the cost of external borrowing.  

In general, I find that insiders are net sellers at all life cycle stages of a firm. 

Furthermore, insiders tend to trade intensely in younger firms than in older firms even 

though they have fewer numbers of insiders trading. Overall, insiders appear to predict 

the correct direction for positive wealth generation when trading. Specifically, at all 

lifecycle stages, they appear to sell before negative CARs, and buy during periods 
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associated with negative CARs that lead to positive CARs days after insider transactions. 

The findings on price informativeness suggests that in general insider purchases enhance 

price informativeness for firms at different lifecycle stages, however, this finding holds 

only for cohort 4 (oldest firms) in the case of insider sales. Lastly, insider trades are 

linked with positive investment-cash flow sensitivities for both insider purchases and 

insider sales, which generally increase monotonically across cohorts. 

This study has implications for investors, regulators, and firms alike. First, insider 

motives may differ at different stages and if regulators understand this, they may be more 

efficient in setting policies accordingly. The finding on price informativeness implies that 

regulation should be less stringent on purchases for all firms and sales for older firms as 

they enhance price informativeness of stocks. For investors, information content for a 

sale or purchase will also differ based on lifecycle stage. Similarly, firms that seek to 

enact measures are better off knowing the possible impact of trades informationally at 

different lifecycle stages.
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Appendix 

Tables  

 

Table 1 Summary of Hypotheses and Tests 

Hypotheses Predictions Tests 

Life Cycle effect No evidence in any cohort 
Across cohort 

examination 

Agency 

Explanation 
Evidence in only older age cohorts 

Across cohort 

examination 

Risk Explanation Evidence in only younger age cohorts 
Across cohort 

examination 

Mispricing 
Evidence in all cohorts (young and old) 

cohorts  

Across cohort 

examination 
This table presents a summary of all hypotheses linked with distinguishing among the proposed hypotheses 
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Table 2 Descriptive Statistics For Full Sample and Cohorts 

Panel A: FULL SAMPLE 

variable N mean p50 sd min max skewness 

assetg 84512 0.1096 0.0752 0.2257 -0.8742 1.4993 1.7459 

georet 82822 0.1488 0.0869 0.5027 -0.8364 2.4647 1.0913 

MVE 82661 945.88 87.01 2872.75 1.27 30638.68 5.7180 

BTM 82821 1.0056 0.7817 0.8116 0.0720 5.6968 2.0336 

Bhret6 82688 0.0256 0.0212 0.1426 -0.3665 0.5347 0.2964 

FCF 82646 0.0628 0.0677 0.0703 -0.3618 0.2346 -1.5494 

Listage 84512 17.6239 12.0000 16.6019 1.0000 90.0000 1.5245 

Accruals 76573 0.0138 0.0080 0.0711 -0.2423 0.2788 0.2240 

agencyD 84512 0.6998 1.0000 0.4583 0.0000 1.0000 -0.8720 

Leverage 83521 0.2345 0.2287 0.1641 0.0000 0.6802 0.3113 

Rdsales 83575 0.0162 0.0000 0.0354 0.0000 0.2918 3.3683 

NOL 73973 1.3106 1.1904 0.7462 0.0928 5.0323 1.3983 

R&D 83667 10.65 0.00 42.67 0.00 538.00 6.9211 

ROA 82647 0.1302 0.1330 0.0944 -0.3256 0.3876 -0.7498 

AT 82824 1118.40 132.68 3193.39 2.59 31841.00 5.3918 

CAPEX 81298 72.33 7.38 209.91 0.02 2127.00 5.3692 

Panel B: COHORT 1 

variable N mean p50 sd min max skewness 

assetg 17241 0.1702 0.1149 0.2904 -0.7693 1.4992 1.3270 

georet 16672 0.1242 0.0348 0.5769 -0.8358 2.4647 1.0228 

MVE 16854 313.87 32.68 1349.84 1.270 29136.42 11.67 

BTM 16730 1.02 0.73 0.90 0.07 5.70 1.9172 

Bhret6 16534 0.0164 0.0098 0.1661 -0.3665 0.5339 0.3039 

FCF 16499 0.0621 0.0731 0.0859 -0.3603 0.2346 -1.6309 

Listage 17241 2.5436 3.0000 1.1022 1.0000 4.0000 -0.0400 

Accruals 15397 0.0242 0.0170 0.0843 -0.2423 0.2788 0.1488 

agencyD 17241 0.6770 1.0000 0.4676 0.0000 1.0000 -0.7570 

Leverage 16895 0.2406 0.2301 0.1764 0.0000 0.6801 0.3386 

Rdsales 16767 0.0168 0.0000 0.0385 0.0000 0.2917 3.2520 

NOL 15555 1.3158 1.1938 0.7765 0.0928 5.0323 1.2939 

R&D 17214 3.9292 0.0000 22.1680 0.00 527.00 14.0789 

ROA 16446 0.1269 0.1356 0.1111 -0.3256 0.3874 -0.8433 

AT 16746 364.72 49.51 1541.41 2.5860 30460.00 10.5158 

CAPEX 16586 24.74 2.9670 105.90 0.0170 2064.40 10.7203 

 

Panel C: COHORT 2 
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variable N mean p50 sd min max skewness 

assetg 18164 0.1220 0.0880 0.2381 -0.8742 1.4993 1.5034 

georet 17675 0.1653 0.0820 0.5573 -0.8364 2.4501 1.0750 

MVE 17757 375.13 36.47 1555.30 1.27 30638.68 10.15 

BTM 17767 1.086 0.8442 0.8753 0.0720 5.6959 1.7713 

Bhret6 17769 0.0241 0.0168 0.1522 -0.3664 0.5339 0.3577 

FCF 17674 0.0629 0.0694 0.0742 -0.3613 0.2345 -1.5154 

Listage 18164 6.8602 7.0000 1.4100 5.0000 9.0000 0.1266 

Accruals 16205 0.0178 0.0121 0.0773 -0.2423 0.2786 0.1539 

agencyD 18164 0.6712 1.0000 0.4698 0.0000 1.0000 -0.7287 

Leverage 17879 0.2398 0.2337 0.1720 0.0000 0.6801 0.3054 

Rdsales 17928 0.0156 0.0000 0.0359 0.0000 0.2909 3.3931 

NOL 16364 1.3728 1.2515 0.7920 0.0930 5.0323 1.2673 

R&D 18149 4.2341 0.0000 21.30 0.0000 499.00 11.0312 

ROA 17696 0.1303 0.1352 0.1009 -0.3254 0.3876 -0.7712 

AT 17879 404.90 61.85 1662.30 2.61 31462.70 10.8008 

CAPEX 17517 26.53 3.4450 105.97 0.0170 2127.00 10.9663 

Panel : COHORT 3 

variable N mean p50 sd min max skewness 

assetg 23184 0.0931 0.0707 0.2011 -0.8237 1.4948 1.5672 

georet 22786 0.1577 0.0896 0.4957 -0.8364 2.4539 1.0922 

MVE 22933 636.85 76.75 2092.86 1.27 30001.08 6.9108 

BTM 22829 1.0239 0.8035 0.8009 0.0721 5.6697 2.0585 

Bhret6 22721 0.0324 0.0247 0.1438 -0.3641 0.5347 0.3380 

FCF 22772 0.0630 0.0685 0.0697 -0.3618 0.2346 -1.4406 

Listage 23184 14.3603 14.0000 3.1353 10.0000 20.0000 0.2477 

Accruals 21616 0.0122 0.0081 0.0699 -0.2422 0.2770 0.1210 

agencyD 23184 0.7105 1.0000 0.4535 0.0000 1.0000 -0.9282 

Leverage 22945 0.2214 0.2135 0.1628 0.0000 0.6802 0.3987 

Rdsales 23009 0.0179 0.0000 0.0367 0.0000 0.2918 3.1166 

NOL 20716 1.3579 1.2324 0.7533 0.0930 5.0267 1.3848 

R&D 23153 7.4746 0.0000 32.0495 0.0000 531.8570 8.2392 

ROA 22811 0.1306 0.1342 0.0941 -0.3230 0.3875 -0.7123 

AT 23023 598.50 121.12 1818.45 2.5860 31201.00 8.1396 

CAPEX 22497 41.6529 6.3760 132.84 0.0170 2120.10 7.7116 

 

Panel E: COHORT 4 

variable N mean p50 sd min max skewness 

assetg 25923 0.0755 0.0581 0.1734 -0.7430 1.4977 2.1618 

georet 25689 0.1456 0.1060 0.4079 -0.8357 2.4594 1.0996 
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MVE 25117 2055.64 448.05 4290.87 1.2719 30635.51 3.6541 

BTM 25495 0.9266 0.7591 0.7019 0.0722 5.6722 2.2848 

Bhret6 25664 0.0267 0.0258 0.1155 -0.3663 0.5339 0.1732 

FCF 25701 0.0629 0.0638 0.0553 -0.3593 0.2346 -1.2098 

Listage 25923 38.11 34.00 15.03 21.00 90.00 1.0637 

Accruals 23355 0.0056 0.0033 0.0553 -0.2422 0.2785 0.1025 

agencyD 25923 0.7256 1.0000 0.4462 0.0000 1.0000 -1.0112 

Leverage 25802 0.2386 0.2374 0.1501 0.0000 0.6801 0.1753 

Rdsales 25871 0.0149 0.0000 0.0314 0.0000 0.2918 3.6781 

NOL 21338 1.2130 1.1079 0.6667 0.0930 5.0171 1.5900 

R&D 25151 22.7983 0.0000 65.0464 0.0000 538.0000 4.4477 

ROA 25694 0.1319 0.1296 0.0766 -0.3203 0.3871 -0.3956 

AT 25176 2601.85 690.24 4878.07 2.6110 31841.00 3.2397 

CAPEX 24698 164.72 36.84 317.93 0.0180 2126.00 3.2432 

Summary statistics are reported for the sample used in conducting analyses for the full sample 

reported in Panel A and for cohorts 1to 4 (in Panel B to Panel E).
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Table 3 Correlations of Variables 

  assetg georet MVE BTM bhret6 FCF listage accruals agencyD leverage NOL R&D ROA AT 

assetg 1              

                

georet -0.038 1             

  <.0001              

MVE 0.072 -0.028 1            

  <.0001 <.0001             

BTM -0.182 0.125 -0.395 1           

  <.0001 <.0001 <.0001            

bhret6 0.019 0.142 0.092 -0.035 1          

  <.0001 <.0001 <.0001 <.0001           

FCF 0.231 0.067 0.247 -0.207 0.102 1         

  <.0001 <.0001 <.0001 <.0001 <.0001          

listage -0.125 0.002 0.478 -0.061 0.024 -0.006 1        

  <.0001 0.6284 <.0001 <.0001 <.0001 0.112         

accruals 0.365 -0.018 -0.046 -0.072 -0.024 0.171 -0.090 1       

  <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001        

agencyD 0.153 0.037 0.260 -0.185 0.030 0.496 0.052 0.091 1      

  <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001       

leverage 0.040 -0.011 -0.032 0.114 -0.041 -0.197 0.024 -0.009 -0.155 1     

  <.0001 0.0013 <.0001 <.0001 <.0001 <.0001 <.0001 0.0145 <.0001      

NOL -0.084 0.034 -0.207 0.099 0.015 -0.004 -0.098 0.016 -0.024 -0.076 1    

  <.0001 <.0001 <.0001 <.0001 <.0001 0.3051 <.0001 <.0001 <.0001 <.0001     

R&D -0.017 0.001 0.362 -0.108 0.010 0.069 0.265 -0.029 0.095 -0.042 -0.137 1   

  <.0001 0.7809 <.0001 <.0001 0.005 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001    

ROA 0.227 0.078 0.251 -0.250 0.115 0.875 0.014 0.186 0.446 -0.178 0.022 0.059 1  

  <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001   

AT -0.027 -0.006 0.557 -0.089 0.016 0.038 0.425 -0.059 0.083 0.104 -0.130 0.336 0.038 1 

  <.0001 0.0946 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001   
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Table 4 Asset Growth Deciles- Financial and Firm characteristics 

Panel A: Full Sample 

Decile AssetG L2AG AT LEV ROA BM MVE listage R&D Capex NOL bhret6 FCF 

1(low) -0.1528 0.0087 100.6340 0.2002 0.0592 1.0402 60.71 12.73 0.1644 3.43 1.2878 -0.0465 0.0193 

2 -0.0467 0.0313 204.1445 0.2351 0.1007 1.0614 127.38 16.08 0.0462 8.07 1.2100 -0.0211 0.0484 

3 -0.0019 0.0426 295.0514 0.2264 0.1200 0.9610 206.18 17.85 0.1167 12.23 1.1650 -0.0104 0.0588 

4 0.0299 0.0529 363.0511 0.2197 0.1295 0.8983 289.76 19.55 0.0282 16.72 1.1649 0.0020 0.0639 

5 0.0584 0.0681 416.3370 0.1982 0.1376 0.8418 342.67 19.27 0.0007 19.85 1.1529 0.0076 0.0691 

6 0.0879 0.0831 387.2232 0.1755 0.1450 0.7787 362.49 18.16 0.0091 19.14 1.1571 0.0141 0.0748 

7 0.1219 0.0969 355.6270 0.1506 0.1530 0.7168 372.79 16.62 0.0339 19.56 1.1815 0.0127 0.0819 

8 0.1695 0.1191 333.0223 0.1398 0.1572 0.6521 358.03 14.36 0.0291 17.45 1.1576 0.0189 0.0864 

9 0.2540 0.1490 284.9305 0.1371 0.1572 0.5917 334.48 12.57 0.0060 15.52 1.1248 0.0156 0.0887 

10(high) 0.5001 0.1945 228.3139 0.1547 0.1396 0.5235 268.94 9.65 0.0361 12.34 0.9919 0.0184 0.0787 

spread(h-l) 0.6529 0.1858 127.6799 -0.0455 0.0805 -0.5167 208.23 -3.08 -0.1283 8.91 -0.2959 0.0649 0.0593 

t(spread) 21.29*** 16.17*** 3.41*** -2.10** 12*** -5.3*** 3.69*** -4.17*** 3.93*** -1.63 -8.7*** 11.94*** 9.84*** 

Panel B: Cohort 1 

Decile AssetG L2AG AT LEV ROA BM MVE listage R&D Capex NOL bhret6 FCF 

1(low) -0.1845 0.0655 67.14 0.1395 0.0349 0.9089 56.37 4.59 0.6733 2.75 1.2321 -0.0767 -0.0011 

2 -0.0579 0.0746 205.18 0.2319 0.0886 0.9631 146.39 4.53 1.2770 9.55 1.1328 -0.0446 0.0436 

3 0.0026 0.0769 313.93 0.2138 0.1114 0.8756 187.81 4.62 0.2266 11.49 1.1066 -0.0247 0.0593 

4 0.0462 0.0942 389.28 0.1928 0.1251 0.8598 236.77 4.50 0.6306 14.78 1.1224 -0.0263 0.0667 

5 0.0900 0.1398 395.74 0.1849 0.1408 0.7297 382.13 4.56 0.5020 15.34 1.1164 -0.0134 0.0780 

6 0.1363 0.1615 338.24 0.1454 0.1479 0.6630 335.03 4.39 0.0624 16.41 1.1838 -0.0011 0.0849 

7 0.1944 0.1819 169.96 0.1138 0.1546 0.6235 176.63 4.38 0.2924 10.80 1.1419 -0.0099 0.0883 

8 0.2754 0.2382 183.25 0.1001 0.1606 0.5329 226.36 4.34 0.9073 10.63 1.1085 0.0031 0.0934 

9 0.4163 0.2953 159.27 0.1167 0.1488 0.5091 235.04 4.13 0.2292 10.15 1.0430 0.0095 0.0872 

10(high) 0.7498 0.3274 241.47 0.1431 0.1346 0.4662 244.54 4.05 0.1723 18.92 0.9126 0.0068 0.0792 

spread(h-l) 0.9343 0.2619 174.33 0.0036 0.0997 -0.4427 188.17 -0.54 -0.5010 16.17 -0.3195 0.0836 0.0803 

t(spread) 16.51*** 13.27*** 1.91* 0.13 10.17*** -4.8*** 2.34** -7.34*** -1.5 1.79* -6.55*** 6.65*** 8.39*** 

Panel C: Cohort 2 

Decile AssetG L2AG AT LEV ROA BM MVE listage R&D Capex NOL bhret6 FCF 

1(low) -0.1901 -0.0105 72.98 0.1803 0.0386 0.9918 38.37 8.72 0.2627 2.03 1.3184 -0.0627 -0.0009 
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2 -0.0686 0.0133 155.53 0.2232 0.0812 1.1000 84.97 8.79 0.3417 5.03 1.2037 -0.0393 0.0346 

3 -0.0156 0.0346 178.74 0.2242 0.1108 1.0133 115.43 8.82 0.1197 8.31 1.1880 -0.0203 0.0578 

4 0.0210 0.0515 198.07 0.2099 0.1257 0.9408 218.80 8.77 0.0541 10.15 1.1579 -0.0124 0.0668 

5 0.0567 0.0758 304.74 0.1865 0.1356 0.8484 243.92 8.77 0.0609 19.57 1.1582 -0.0065 0.0751 

6 0.0937 0.0878 215.06 0.1662 0.1422 0.7827 208.11 8.93 0.2145 11.85 1.1511 0.0035 0.0787 

7 0.1357 0.1097 296.85 0.1483 0.1491 0.7386 348.72 8.77 0.2107 15.54 1.1706 0.0107 0.0851 

8 0.1913 0.1430 295.56 0.1372 0.1574 0.6179 364.92 8.79 0.0703 16.50 1.1801 0.0252 0.0927 

9 0.2913 0.1644 221.55 0.1304 0.1580 0.5582 306.98 8.62 0.1343 16.74 1.1368 0.0205 0.0931 

10(high) 0.5410 0.1816 264.50 0.1333 0.1334 0.5061 276.35 8.54 0.6484 12.03 0.9638 0.0175 0.0777 

spread(h-l) 0.7311 0.1922 191.51 -0.0470 0.0948 -0.4857 237.98 -0.18 0.3858 10.01 -0.3546 0.0802 0.0786 

t(spread) 19.39*** 13.47*** 2.15** -1.29 8.04*** -5.05*** 2.58** -2.18** 1.07 3.32*** -5.35*** 7.73*** 6.57*** 

Panel D: Cohort 3 

Decile AssetG L2AG AT LEV ROA BM MVE listage R&D Capex NOL bhret6 FCF 

1(low) -0.1475 0.0024 102.68 0.2009 0.0580 1.0950 58.37 16.18 0.4626 3.13 1.3180 -0.0468 0.0180 

2 -0.0470 0.0268 161.90 0.2159 0.0977 1.0850 95.11 16.24 0.4427 6.57 1.2584 -0.0203 0.0471 

3 -0.0033 0.0397 214.14 0.2178 0.1155 0.9824 152.50 16.54 0.5588 8.14 1.2384 -0.0144 0.0602 

4 0.0287 0.0531 260.86 0.2087 0.1278 0.9182 190.18 16.47 0.1501 10.50 1.2118 -0.0043 0.0642 

5 0.0577 0.0692 282.54 0.1966 0.1384 0.8488 240.48 16.31 0.2251 12.94 1.1640 0.0040 0.0728 

6 0.0856 0.0802 311.15 0.1677 0.1463 0.7787 291.08 16.44 0.1271 14.65 1.1948 0.0098 0.0788 

7 0.1168 0.0954 346.07 0.1460 0.1569 0.7112 397.47 16.24 0.2388 17.70 1.2036 0.0090 0.0867 

8 0.1604 0.1160 270.36 0.1290 0.1629 0.6379 317.64 16.61 0.1038 15.05 1.1611 0.0200 0.0906 

9 0.2325 0.1362 351.33 0.1338 0.1656 0.6025 430.34 16.03 0.2135 20.46 1.1381 0.0248 0.0927 

10(high) 0.4270 0.1473 311.18 0.1711 0.1429 0.5746 338.10 15.93 0.1415 16.89 1.0082 0.0243 0.0802 

spread(h-l) 0.5745 0.1449 208.50 -0.0299 0.0849 -0.5203 279.72 -0.25 -0.3211 13.76 -0.3098 0.0711 0.0622 

t(spread) 13.37*** 14.75*** 2.73*** -1.02 10.4*** -6.16*** 2.57** -1.36 -1.84* 3.9*** -8.85*** 12.86*** 9.83*** 

Panel E: COHORT 4 

Decile AssetG L2AG AT LEV ROA BM MVE listage R&D Capex NOL bhret6 FCF 

1(low) -0.1163 0.0126 258.79 0.2676 0.0812 1.1483 125.77 36.80 0.2621 9.30 1.2174 -0.0240 0.0337 

2 -0.0325 0.0285 572.79 0.2580 0.1109 1.0053 333.52 38.66 0.7078 24.85 1.1275 -0.0086 0.0514 

3 0.0038 0.0406 811.00 0.2523 0.1253 0.9437 462.89 38.55 0.5031 38.44 1.1127 0.0018 0.0579 

4 0.0286 0.0472 933.29 0.2526 0.1298 0.9000 622.63 39.03 0.2813 51.59 1.1030 0.0129 0.0603 

5 0.0504 0.0569 1097.79 0.2422 0.1334 0.8455 705.49 38.94 0.3679 59.36 1.1101 0.0155 0.0619 

6 0.0722 0.0686 1004.75 0.2182 0.1406 0.8050 744.69 38.43 0.3471 60.27 1.1042 0.0170 0.0671 
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7 0.0966 0.0795 1019.03 0.2019 0.1483 0.7445 810.23 36.82 0.6821 67.84 1.1102 0.0179 0.0717 

8 0.1265 0.0904 1036.30 0.1862 0.1485 0.7222 759.84 36.28 0.4013 65.06 1.0987 0.0211 0.0747 

9 0.1793 0.1027 970.94 0.1836 0.1501 0.6673 795.09 34.99 0.7162 59.97 1.0898 0.0207 0.0784 

10(high) 0.3335 0.1099 733.92 0.2143 0.1371 0.6744 572.22 35.87 0.3988 44.18 1.0023 0.0187 0.0700 

spread(h-l) 0.4497 0.0973 475.13 -0.0533 0.0559 -0.4739 446.45 -0.93 0.1367 34.88 -0.2152 0.0427 0.0363 

t(spread) 15.23*** 15.76*** 6.57*** -2.29** 20.26*** -4.74*** 6.54*** -1.19 0.54 4.6*** -4.89*** 9.3*** 9.65*** 

Sorts based on asset growth variables. I report time series average of cross-sectional medians for accounting variables. T-statistics reported for 

spreads *p<0.1, **p<0.05, ***<0.001. T-statistics are computed using “delta method” of Greene 1997. 
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Table 5 Fama-Macbeth Regression on full Sample 

 

(1) (2) (3) (4) (5) 

 

georet georet georet georet georet 

assetg -0.111*** 

   

-0.071*** 

 

(-4.806) 

   

(-3.393) 

MVE 

 

-0.001 

  

0.008 

  

(-0.111) 

  

(1.338) 

BTM 

  

0.056*** 

 

0.055*** 

   

(5.443) 

 

(5.895) 

Bhret6 

   

0.187*** 0.179*** 

    

(2.831) (3.087) 

intercept 0.159*** 0.144*** 0.159*** 0.139*** 0.120*** 

  (5.843) (3.018) (5.851) (5.059) (2.794) 

T-statistics reported in parenthesis *p<0.1, **p<0.05, ***<0.001. Dependent variable is the  

annualized geometric average return. Standard errors are adjusted using Newey-West for 3 lags.
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Table 6 Fama-Macbeth Regression for Cooper et al Sample 

Panel A: Full Sample  

 

(1) (2) (3) (4) (5) 

 

georet georet georet georet georet 

assetg -0.134*** 

   

-0.083*** 

 

(-5.470) 

   

(-4.011) 

MVE 

 

-0.004 

  

0.005 

  

(-0.462) 

  

(0.642) 

BTM 

  

0.066*** 

 

0.059*** 

   

(5.691) 

 

(5.415) 

Bhret6 

   

0.206** 0.195*** 

    

(2.540) (2.826) 

intercept 0.170*** 0.170*** 0.169*** 0.148*** 0.150*** 

  (5.278) (2.776) (5.261) (4.471) (2.776) 

Panel A: Cohort 1 

 

(1) (2) (3) (4) (5) 

 

georet georet georet georet georet 

assetg -0.185*** 

   

-0.120*** 

 

(-2.938) 

   

(-4.026) 

MVE 

 

-0.001 

  

0.016 

  

(-0.044) 

  

(1.121) 

BTM 

  

0.073*** 

 

0.081*** 

   

(3.904) 

 

(3.120) 

Bhret6 

   

0.244*** 0.228*** 

    

(3.033) (3.052) 

intercept 0.139*** 0.123 0.143*** 0.110** 0.115 

  (3.006) (1.330) (3.036) (2.515) (1.331) 

Panel B: Cohort 2 

 

(1) (2) (3) (4) (5) 

 

georet georet georet georet georet 

assetg -0.149*** 

   

-0.090** 

 

(-2.875) 

   

(-2.010) 

MVE 

 

-0.004 

  

0.014* 

  

(-0.507) 

  

(1.891) 

BTM 

  

0.074*** 

 

0.079*** 

   

(6.230) 

 

(8.365) 

Bhret6 

   

0.230*** 0.220*** 

    

(2.981) (2.970) 

intercept 0.163*** 0.167*** 0.166*** 0.144*** 0.129** 

  (4.250) (2.765) (4.656) (3.904) (2.259) 

Panel C: Cohort 3 

  (1) (2) (3) (4) (5) 
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georet georet georet georet georet 

assetg -0.143*** 

   

-0.102*** 

 

(-4.555) 

   

(-2.729) 

MVE 

 

-0.009 

  

0.000 

  

(-1.276) 

  

(0.009) 

BTM 

  

0.057*** 

 

0.046*** 

   

(3.646) 

 

(2.828) 

Bhret6 

   

0.170** 0.177*** 

    

(2.389) (2.953) 

intercept 0.185*** 0.209*** 0.178*** 0.169*** 0.189*** 

  (5.822) (3.712) (5.446) (5.178) (3.828) 

Panel D: Cohort 4 

  (1) (2) (3) (4) (5) 

 

georet georet georet georet georet 

assetg -0.119*** 

   

-0.051*** 

 

(-4.069) 

   

(-2.814) 

MVE 

 

-0.006 

  

0.002 

  

(-0.897) 

  

(0.314) 

BTM 

  

0.050*** 

 

0.046*** 

   

(3.831) 

 

(4.531) 

Bhret6 

   

0.071 0.062 

    

(0.864) (0.787) 

intercept 0.162*** 0.187*** 0.155*** 0.150*** 0.149*** 

  (6.511) (3.400) (6.324) (5.714) (2.911) 

T-statistics reported in parenthesis *p<0.1, **p<0.05, ***<0.001. Dependent  

variable is the annualized geometric average return. Standard errors are adjusted  

using Newey-West for 3 lags.
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Table 7 FM Regression Post Cooper et. al Sample (2004-2016) 

Panel A: Full Sample 

 

(1) (2) (3) (4) (5) 

 

georet georet georet georet georet 

assetg -0.047 

   

-0.034 

 

(-0.851) 

   

(-0.582) 

MVE 

 

0.006** 

  

0.013*** 

  

(2.776) 

  

(7.497) 

BTM 

  

0.030** 

 

0.043*** 

   

(2.281) 

 

(3.402) 

bhret6 

   

0.116 0.122 

    

(1.289) (1.330) 

intercept 0.130** 0.088* 0.139*** 0.116** 0.052 

  (2.983) (1.839) (3.093) (2.872) (1.161) 

Panel B: Cohort 1 

 

(1) (2) (3) (4) (5) 

 

georet georet georet georet georet 

assetg -0.101* 

   

-0.091 

 

(-2.074) 

   

(-1.455) 

MVE 

 

0.031** 

  

0.031* 

  

(2.734) 

  

(2.176) 

BTM 

  

0.006 

 

0.021 

   

(0.299) 

 

(1.009) 

bhret6 

   

0.210* 0.206* 

    

(1.886) (2.089) 

intercept 0.095* -0.104** 0.086** 0.071* -0.081 

  (2.159) (-2.286) (2.209) (1.857) (-1.218) 

Panel C: Cohort 2 

 

(1) (2) (3) (4) (5) 

 

georet georet georet georet georet 

assetg -0.009 

   

0.005 

 

(-0.092) 

   

(0.052) 

MVE 

 

0.020*** 

  

0.030*** 

  

(4.008) 

  

(6.854) 

BTM 

  

0.048 

 

0.069** 

   

(1.692) 

 

(2.417) 

bhret6 

   

0.106 0.089 

    

(1.088) (0.919) 

intercept 0.112** -0.008 0.131** 0.098** -0.050 

  (2.278) (-0.148) (2.204) (2.413) (-1.120) 

Panel D: Cohort 3 
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(1) (2) (3) (4) (5) 

 

georet georet georet georet georet 

assetg -0.047 

   

-0.041 

 

(-0.647) 

   

(-0.587) 

MVE 

 

0.004 

  

0.010* 

  

(0.843) 

  

(1.843) 

BTM 

  

0.018* 

 

0.028* 

   

(1.789) 

 

(2.128) 

bhret6 

   

0.128 0.129 

    

(1.181) (1.073) 

intercept 0.121** 0.097 0.125** 0.112** 0.061 

  (2.679) (1.553) (2.669) (2.668) (1.009) 

Panel E: Cohort 4 

 

(1) (2) (3) (4) (5) 

 

georet georet georet georet georet 

assetg 0.044 

   

0.060 

 

(0.901) 

   

(1.482) 

MVE 

 

-0.003 

  

0.003 

  

(-0.958) 

  

(1.331) 

BTM 

  

0.037** 

 

0.041*** 

   

(2.958) 

 

(4.076) 

bhret6 

   

0.058 0.068 

    

(0.447) (0.553) 

intercept 0.142*** 0.168** 0.161*** 0.135*** 0.129** 

  (3.358) (2.952) (3.608) (3.184) (2.441) 

T-statistics reported in parenthesis *p<0.1, **p<0.05, ***<0.001. Dependent  

variable is the annualized geometric average return. Standard errors are adjusted  

using Newey-West for 3 lags.
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Table 8 Lifecycle tests Using Full Sample 

Panel A: Introducing Cohort dummies as controls 

 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

 

georet georet georet georet georet georet georet georet georet georet georet georet 

assetg 

    

-0.082*** -0.091*** -0.090*** -0.088*** -0.061*** -0.066*** -0.065*** -0.068*** 

     

(-3.500) (-3.988) (-3.966) (-3.890) (-2.956) (-3.171) (-3.135) (-3.300) 

coh1 -0.053** 

   

-0.046** 

   

-0.028** 

   

 

(-2.508) 

   

(-2.197) 

   

(-2.217) 

   coh2 

 

-0.014* 

   

-0.014* 

   

0.000 

  

  

(-1.759) 

   

(-1.691) 

   

(0.040) 

  coh3 

  

0.017* 

   

0.015* 

   

0.019** 

 

   

(1.945) 

   

(1.679) 

   

(2.448) 

 coh4 

   

0.016 

   

0.012 

   

-0.013 

    

(1.020) 

   

(0.756) 

   

(-1.383) 

MVE 

        

0.009** 0.010* 0.010** 0.012** 

         

(2.097) (2.005) (2.035) (2.586) 

             

BTM 

        

0.042*** 0.044*** 0.044*** 0.046*** 

         

(5.980) (5.472) (5.514) (5.814) 

bhret6 

        

0.147*** 0.152*** 0.149*** 0.150*** 

         

(2.918) (2.989) (2.933) (2.951) 

intercept 0.141*** 0.137*** 0.129*** 0.127*** 0.149*** 0.147*** 0.140*** 0.139*** 0.103*** 0.097** 0.090** 0.092** 

  (5.619) (5.476) (5.074) (4.639) (6.098) (6.022) (5.635) (5.100) (2.778) (2.540) (2.375) (2.471) 

Panel B: Introducing Interaction Variables with cohort controls 

 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

 

georet georet georet georet georet georet georet georet georet georet georet georet 

assetg -0.078*** -0.097*** -0.090*** -0.102*** -0.054** -0.069*** -0.058*** -0.086*** -0.080*** -0.098*** -0.062*** -0.100*** 

 

(-2.769) (-4.279) (-3.847) (-4.613) (-2.435) (-3.329) (-2.756) (-3.917) (-3.393) (-3.143) (-2.974) (-3.226) 

coh1 -0.041* 

   

-0.023 

   

-0.052** -0.049** -0.035** -0.036** 

 

(-1.785) 

   

(-1.551) 

   

(-2.521) (-2.101) (-2.563) (-2.165) 

coh2 

 

-0.017* 

   

-0.002 

  

-0.022** -0.026** -0.012 -0.018* 

  

(-1.839) 

   

(-0.300) 

  

(-2.141) (-2.109) (-1.489) (-1.912) 
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coh3 

  

0.016 

   

0.024** 

     

   

(1.614) 

   

(2.634) 

     coh4 

   

0.010 

   

-0.016* -0.004 -0.006 -0.021** -0.027** 

    

(0.691) 

   

(-1.995) (-0.306) (-0.528) (-2.144) (-2.678) 

coh1*AG -0.033 

   

-0.041 

    

-0.014 

 

0.005 

 

(-1.024) 

   

(-1.367) 

    

(-0.373) 

 

(0.137) 

coh2*AG 

 

0.021 

   

0.010 

   

0.023 

 

0.040 

  

(0.654) 

   

(0.393) 

   

(0.690) 

 

(1.397) 

coh3*AG 

  

-0.009 

   

-0.039* 

     

   

(-0.372) 

   

(-1.739) 

     coh4*AG 

   

0.028 

   

0.047* 

 

0.024 

 

0.062* 

    

(1.055) 

   

(1.719) 

 

(0.899) 

 

(1.905) 

MVE 

    

0.009** 0.010* 0.010** 0.012** 

  

0.011** 0.011** 

     

(2.114) (2.007) (2.048) (2.597) 

  

(2.574) (2.618) 

BTM 

    

0.043*** 0.044*** 0.044*** 0.046*** 

  

0.044*** 0.043*** 

     

(6.070) (5.466) (5.511) (5.801) 

  

(6.405) (6.469) 

bhret6 

    

0.146*** 0.151*** 0.149*** 0.150*** 

  

0.146*** 0.145*** 

     

(2.886) (2.980) (2.926) (2.959) 

  

(2.876) (2.849) 

intercept 0.148*** 0.148*** 0.140*** 0.140*** 0.103*** 0.098** 0.089** 0.094** 0.154*** 0.156*** 0.106*** 0.110*** 

  (5.966) (6.084) (5.660) (5.176) (2.745) (2.576) (2.339) (2.522) (6.002) (5.972) (2.855) (2.957) 

T-statistics reported in parenthesis *p<0.1, **p<0.05, ***<0.001. Dependent variable is the annualized geometric average return. Coh1 is a binary variable 

equal 1 if cohort equals 1 else 0. Coh2 is a binary variable equal 1 if cohort equals 2 else 0. Coh3 is a binary variable equal 1 if cohort equals 3 else 0. Coh4 

is a  binary variable equal 1 if cohort equals 4 else 0. Cohort3 is the base year. MVE is the natural log of market capitalization in June(t). Bhret6 is the 6-

month momentum. BTM is the natural log of book-to-market. Standard errors are adjusted using Newey-West for 3 lags. 
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Table 9 Lifecycle tests Using Cohorts 

Panel A: COHORT 1 

 

(1) (2) (3) (4) (5) 

 

georet georet georet georet georet 

assetg -0.130*** 

   

-0.115*** 

 

(-4.939) 

   

(-4.357) 

MVE 

 

0.013 

  

0.025*** 

  

(1.314) 

  

(2.689) 

BTM 

  

0.048*** 

 

0.051*** 

   

(3.720) 

 

(3.875) 

Bhret6 

   

0.225*** 0.211*** 

    

(3.405) (3.499) 

intercept 0.124*** 0.035 0.120*** 0.094*** 0.031 

  (3.384) (0.560) (3.344) (2.779) (0.558) 

Panel B: COHORT 2 

 

(1) (2) (3) (4) (5) 

 

georet georet georet georet georet 

assetg -0.109** 

   

-0.064 

 

(-2.341) 

   

(-1.468) 

MVE 

 

0.003 

  

0.020*** 

  

(0.384) 

  

(3.507) 

BTM 

  

0.065*** 

 

0.075*** 

   

(5.676) 

 

(7.406) 

Bhret6 

   

0.179*** 0.164*** 

    

(2.932) (2.874) 

intercept 0.147*** 0.116** 0.152*** 0.129*** 0.072 

  (4.633) (2.309) (4.968) (4.312) (1.589) 

Panel C: COHORT 3 

 

(1) (2) (3) (4) (5) 

 

georet georet georet georet georet 

assetg -0.124*** 

   

-0.099*** 

 

(-3.984) 

   

(-3.102) 

MVE 

 

-0.006 

  

0.004 

  

(-1.003) 

  

(0.818) 

BTM 

  

0.048*** 

 

0.044*** 

   

(3.604) 

 

(3.219) 

Bhret6 

   

0.163*** 0.172*** 

    

(2.687) (3.116) 

intercept 0.170*** 0.181*** 0.166*** 0.156*** 0.152*** 

  (6.090) (3.894) (5.758) (5.534) (3.656) 

  Panel D: COHORT 4 
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(1) (2) (3) (4) (5) 

 

georet georet georet georet georet 

assetg -0.075** 

   

-0.025 

 

(-2.450) 

   

(-1.229) 

MVE 

 

-0.005 

  

0.002 

  

(-0.911) 

  

(0.520) 

BTM 

  

0.046*** 

 

0.044*** 

   

(4.495) 

 

(5.284) 

Bhret6 

   

0.071 0.072 

    

(1.054) (1.176) 

intercept 0.155*** 0.176*** 0.154*** 0.144*** 0.140*** 

 

(7.119) (4.043) (7.041) (6.340) (3.492) 

N 25923 25897 25921 25918 25890 

T-statistics reported in parenthesis *p<0.1, **p<0.05, ***<0.001. Dependent  

variable is the annualized geometric average return. Standard errors are  

adjusted using Newey-West for 3 lags. 
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Table 10 Tests of Agency Hypotheses on Full Sample 

Panel A: Including Agency Control Variables without Cohort Control Variables 

 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

 

georet georet georet georet georet georet georet georet georet georet 

assetg -0.122*** -0.100*** -0.111*** -0.090*** -0.067*** -0.079*** -0.106*** -0.097*** -0.106*** -0.055** 

 

(-5.299) (-3.902) (-5.355) (-3.802) (-3.178) (-4.077) (-4.544) (-4.646) (-4.544) (-2.631) 

agencyd*AG 

         

-0.040** 

          

(-2.416) 

FCF 0.427*** 

     

0.516*** 0.478*** 0.516*** 

 

 

(5.492) 

     

(6.144) (7.076) (6.144) 

 accruals 

 

-0.066 

  

-0.041 

 

-0.117** 

 

-0.117** -0.083** 

  

(-1.575) 

  

(-1.084) 

 

(-2.650) 

 

(-2.650) (-2.243) 

agencyD 

  

0.065*** 

  

0.053*** 

   

0.062*** 

   

(6.222) 

  

(7.322) 

   

(7.609) 

LEV 

   

0.012*** 

  

0.005** 0.005*** 0.005** 

 

    

(3.993) 

  

(2.442) (2.721) (2.442) 

 MVE 

    

0.008 0.008 0.004 0.005 0.004 0.006 

     

(1.604) (1.604) (0.798) (1.033) (0.798) (1.113) 

BTM 

    

0.044*** 0.045*** 0.042*** 0.043*** 0.042*** 0.044*** 

     

(5.458) (5.418) (5.276) (5.377) (5.276) (5.321) 

bhret6 

    

0.142** 0.153*** 0.137** 0.155*** 0.137** 0.142** 

     

(2.531) (3.011) (2.494) (2.975) (2.494) (2.573) 

intercept 0.123*** 0.150*** 0.099*** 0.171*** 0.109*** 0.071* 0.115*** 0.108*** 0.115*** 0.080** 

 

(4.881) (6.057) (3.663) (6.277) (2.926) (1.881) (3.093) (2.823) (3.093) (2.155) 

Panel B: including Agency Control Variables with Cohort Control Variables 

 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

 

georet georet georet georet georet georet georet georet georet georet 

assetg -0.111*** -0.088*** -0.099*** -0.084*** -0.064*** -0.074*** -0.102*** -0.092*** -0.102*** -0.048** 

 

(-4.775) (-3.462) (-4.671) (-3.404) (-2.964) (-3.744) (-4.199) (-4.282) (-4.199) (-2.283) 

agencyd*AG 

         

-0.044** 

          

(-2.549) 

FCF 0.404*** 

     

0.495*** 0.464*** 0.495*** 
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(5.219) 

     

(5.900) (6.979) (5.900) 

 accruals 

 

-0.054 

  

-0.036 

 

-0.108** 

 

-0.108** -0.074* 

  

(-1.495) 

  

(-0.894) 

 

(-2.322) 

 

(-2.322) (-1.904) 

agencyD 

  

0.060*** 

  

0.051*** 

   

0.059*** 

   

(6.143) 

  

(7.232) 

   

(7.473) 

LEV 

   

0.010*** 

  

0.004** 0.005** 0.004** 

 

    

(3.710) 

  

(2.179) (2.476) (2.179) 

 MVE 

    

0.009** 0.008* 0.005 0.005 0.005 0.006 

     

(2.109) (1.974) (1.095) (1.198) (1.095) (1.449) 

BTM 

    

0.044*** 0.044*** 0.042*** 0.042*** 0.042*** 0.043*** 

     

(6.378) (6.278) (5.995) (5.957) (5.995) (6.164) 

bhret6 

    

0.134** 0.148*** 0.131** 0.150*** 0.131** 0.135** 

     

(2.413) (2.917) (2.396) (2.902) (2.396) (2.472) 

coh1 -0.041** -0.054*** -0.046** -0.044** -0.038*** -0.033** -0.030** -0.030** -0.030** -0.034** 

 

(-2.105) (-2.925) (-2.264) (-2.339) (-2.742) (-2.412) (-2.395) (-2.455) (-2.395) (-2.378) 

coh2 -0.015 -0.024** -0.018* -0.017* -0.019* -0.012 -0.015 -0.011 -0.015 -0.015 

 

(-1.470) (-2.507) (-1.790) (-1.864) (-1.830) (-1.387) (-1.364) (-1.319) (-1.364) (-1.439) 

coh4 -0.002 -0.011 -0.003 -0.006 -0.025** -0.017* -0.018 -0.012 -0.018 -0.019* 

 

(-0.150) (-0.792) (-0.260) (-0.514) (-2.277) (-1.784) (-1.651) (-1.437) (-1.651) (-1.858) 

intercept 0.130*** 0.161*** 0.109*** 0.175*** 0.119*** 0.082** 0.122*** 0.117*** 0.122*** 0.090** 

  (5.040) (6.280) (3.899) (6.287) (3.135) (2.184) (3.072) (3.073) (3.072) (2.294) 

T-statistics reported in parenthesis *p<0.1, **p<0.05, ***<0.001. Dependent variable is the annualized geometric average return.  

Standard errors are adjusted using Newey-West for 3 lags. agencyd*AG is an interaction variable of agency dummy and asset growth  

variable. Coh1 is a binary variable equal 1 if cohort equals 1 else 0. Coh2 is a binary variable equal 1 if cohort equals 2 else 0. Coh4 is  

a binary variable equal 1 if cohort equals 4 else 0. Cohort3 is the base year. 
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Table 11 Tests of Agency Hypotheses (H2) for each cohort 

Panel A: Cohort 1 

 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

 

georet georet georet georet Georet georet georet georet georet georet 

assetg -0.161*** -0.110*** -0.142*** -0.122*** -0.106*** -0.137*** -0.158*** -0.168*** -0.158*** -0.016 

 

(-6.553) (-4.265) (-6.161) (-4.647) (-3.451) (-5.002) (-5.048) (-5.969) (-5.048) (-0.345) 

agencyd*AG 

         

-0.134** 

          

(-2.624) 

FCF 0.544*** 

     

0.435*** 0.432*** 0.435*** 

 

 

(4.820) 

     

(3.746) (4.282) (3.746) 

 accruals 

 

-0.032 

  

-0.055 

 

-0.131 

 

-0.131 -0.093 

  

(-0.421) 

  

(-0.720) 

 

(-1.439) 

 

(-1.439) (-1.247) 

agencyD 

  

0.107*** 

  

0.068*** 

   

0.077*** 

   

(5.780) 

  

(4.809) 

   

(4.978) 

LEV 

   

0.001 

  

-0.008 -0.002 -0.008 

 

    

(0.323) 

  

(-1.287) (-0.534) (-1.287) 

 MVE 

    

0.026*** 0.023*** 0.021*** 0.022*** 0.021*** 0.021*** 

     

(3.441) (3.226) (2.966) (3.221) (2.966) (2.930) 

BTM 

    

0.034*** 0.034*** 0.035*** 0.037*** 0.035*** 0.031*** 

     

(2.837) (3.705) (3.221) (4.070) (3.221) (2.685) 

bhret6 

    

0.159*** 0.161*** 0.170*** 0.172*** 0.170*** 0.161*** 

     

(2.706) (3.008) (2.856) (3.324) (2.856) (2.746) 

intercept 0.088*** 0.111*** 0.039 0.115*** 0.013 -0.019 0.004 0.009 0.004 -0.017 

 

(2.890) (3.520) (1.119) (3.374) (0.286) (-0.453) (0.096) (0.225) (0.096) (-0.414) 

Panel B: Cohort 2 

 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

 

georet georet georet georet georet georet georet georet georet georet 

assetg -0.115*** -0.114* -0.101** -0.078 -0.060* -0.077** -0.094** -0.082** -0.094** -0.001 

 

(-2.875) (-1.901) (-2.567) (-1.649) (-1.731) (-2.335) (-2.366) (-2.072) (-2.366) (-0.013) 

agencyd*AG 

         

-0.087 

          

(-1.289) 

FCF 0.416*** 

     

0.554*** 0.396*** 0.554*** 
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(3.490) 

     

(2.900) (2.902) (2.900) 

 accruals 

 

-0.204 

  

0.028 

 

-0.012 

 

-0.012 -0.003 

  

(-0.962) 

  

(0.319) 

 

(-0.140) 

 

(-0.140) (-0.030) 

agencyD 

  

0.071*** 

  

0.048*** 

   

0.049*** 

   

(5.783) 

  

(3.999) 

   

(2.994) 

LEV 

   

0.007 

  

0.012* 0.006 0.012* 

 

    

(1.484) 

  

(1.768) (1.644) (1.768) 

 MVE 

    

0.020*** 0.018*** 0.010 0.014** 0.010 0.014 

     

(2.710) (3.194) (1.153) (2.407) (1.153) (1.557) 

BTM 

    

0.060*** 0.056*** 0.048*** 0.050*** 0.048*** 0.053*** 

     

(5.442) (5.739) (3.430) (3.879) (3.430) (4.450) 

bhret6 

    

0.105* 0.136** 0.042 0.114* 0.042 0.063 

     

(1.922) (2.440) (0.686) (1.861) (0.686) (1.167) 

intercept 0.113*** 0.135*** 0.082** 0.148*** 0.058 0.028 0.084* 0.067 0.084* 0.050 

 

(3.847) (4.812) (2.663) (5.026) (1.365) (0.729) (1.878) (1.671) (1.878) (1.159) 

Panel C: Cohort 3 

 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

 

georet georet georet georet georet georet georet georet georet georet 

assetg -0.148*** -0.149** -0.127*** -0.118*** -0.102** -0.115*** -0.188** -0.157*** -0.188** -0.344 

 

(-4.280) (-2.076) (-4.055) (-3.049) (-2.446) (-3.735) (-2.150) (-3.540) (-2.150) (-1.633) 

agencyd*AG 

         

0.237 

          

(1.340) 

FCF 0.475*** 

     

0.451*** 0.558*** 0.451*** 

 

 

(3.883) 

     

(4.761) (5.273) (4.761) 

 accruals 

 

0.074 

  

0.228 

 

-0.120** 

 

-0.120** 0.475 

  

(0.591) 

  

(0.994) 

 

(-2.382) 

 

(-2.382) (0.983) 

agencyD 

  

0.063*** 

  

0.056*** 

   

0.004 

   

(5.558) 

  

(5.489) 

   

(0.084) 

LEV 

   

-0.003 

  

-0.005 -0.000 -0.005 

 

    

(-0.938) 

  

(-0.650) (-0.028) (-0.650) 

 MVE 

    

0.008 0.003 0.006 0.006 0.006 0.005 

     

(1.313) (0.792) (0.996) (1.351) (0.996) (0.776) 

BTM 

    

0.035*** 0.037*** 0.036** 0.045*** 0.036** 0.021 
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(3.106) (3.257) (2.160) (3.888) (2.160) (0.800) 

bhret6 

    

0.063 0.161*** 0.061 0.192*** 0.061 0.024 

     

(0.809) (2.765) (0.656) (3.029) (0.656) (0.240) 

intercept 0.130*** 0.170*** 0.112*** 0.154*** 0.125** 0.100** 0.109** 0.098** 0.109** 0.136** 

 

(4.510) (6.399) (3.822) (5.417) (2.461) (2.515) (2.301) (2.481) (2.301) (2.288) 

Panel D: Cohort 4 

 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

 

georet georet georet georet georet georet georet georet georet georet 

assetg -0.087** -0.075** -0.081** -0.094*** -0.032 -0.035 -0.046 -0.060** -0.046 -0.000 

 

(-2.554) (-2.042) (-2.552) (-2.719) (-1.003) (-1.301) (-1.188) (-2.010) (-1.188) (-0.012) 

agencyd*AG 

         

-0.050 

          

(-1.336) 

FCF 0.185 

     

0.364*** 0.275*** 0.364*** 

 

 

(1.640) 

     

(2.934) (2.853) (2.934) 

 accruals 

 

-0.126** 

  

-0.059 

 

-0.057 

 

-0.057 -0.121** 

  

(-2.355) 

  

(-0.968) 

 

(-0.791) 

 

(-0.791) (-2.121) 

agencyD 

  

0.026** 

  

0.033*** 

   

0.043*** 

   

(2.248) 

  

(3.350) 

   

(4.633) 

LEV 

   

-0.002 

  

-0.005 -0.004 -0.005 

 

    

(-0.751) 

  

(-1.301) (-1.056) (-1.301) 

 MVE 

    

0.002 0.002 -0.000 0.001 -0.000 0.001 

     

(0.527) (0.479) (-0.062) (0.277) (-0.062) (0.265) 

BTM 

    

0.043*** 0.039*** 0.049*** 0.043*** 0.049*** 0.045*** 

     

(4.896) (4.307) (5.482) (4.786) (5.482) (5.204) 

bhret6 

    

0.072 0.095 0.047 0.098 0.047 0.073 

     

(0.911) (1.649) (0.639) (1.549) (0.639) (0.964) 

intercept 0.141*** 0.151*** 0.128*** 0.150*** 0.136*** 0.111*** 0.126*** 0.125*** 0.126*** 0.112*** 

  (6.065) (6.826) (5.376) (6.181) (3.447) (2.700) (3.155) (3.001) (3.155) (2.841) 

T-statistics reported in parenthesis *p<0.1, **p<0.05, ***<0.001. Dependent variable is the annualized geometric average return. Standard errors 

are adjusted using Newey-West for 3 lags. agencyd*AG is an interaction variable of agency dummy and asset growth variable.  
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Table 12 Full Sample tests of Risk Hypothesis (H3) 

Panel A: including on Risk control variables without Cohort Controls 

 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

 

georet georet georet georet georet georet georet georet georet georet 

assetg -0.091*** -0.093*** -0.090*** -0.068*** -0.067*** -0.073*** -0.071*** -0.078*** -0.075*** -0.079*** 

 

(-3.856) (-4.326) (-3.802) (-3.156) (-3.423) (-3.540) (-3.546) (-3.583) (-3.733) (-3.888) 

NOL 0.008 

  

0.009 

  

0.010 0.008 

 

0.009 

 

(0.889) 

  

(0.968) 

  

(1.054) (0.806) 

 

(0.961) 

rdsales 

 

0.061 

  

0.294* 

 

0.302* 

 

0.338* 0.350** 

  

(0.315) 

  

(1.691) 

 

(1.905) 

 

(1.843) (2.133) 

LEV 

  

0.012*** 

  

0.001 

 

0.003 0.002 0.003* 

   

(3.993) 

  

(0.732) 

 

(1.222) (1.256) (1.728) 

MVE 

   

0.011** 0.009* 0.008 0.011* 0.009* 0.007 0.009 

    

(2.013) (1.891) (1.525) (1.980) (1.685) (1.466) (1.658) 

BTM 

   

0.043*** 0.043*** 0.043*** 0.043*** 0.042*** 0.043*** 0.042*** 

    

(5.906) (5.895) (5.575) (6.037) (5.709) (5.735) (5.855) 

bhret6 

   

0.141*** 0.147*** 0.142** 0.141*** 0.138** 0.142*** 0.137** 

    

(2.810) (2.908) (2.629) (2.834) (2.606) (2.691) (2.600) 

intercept 0.134*** 0.147*** 0.171*** 0.084* 0.100** 0.118*** 0.080* 0.102** 0.118*** 0.099** 

 

(4.691) (5.878) (6.277) (1.854) (2.667) (2.940) (1.799) (2.154) (3.007) (2.138) 

Panel B: Including Cohort & Risk Control Variables 

 

(11) (12) (13) (14) (15) (16) (17) (18) (19) (20) 

 

georet georet georet georet georet georet georet georet georet georet 

assetg -0.079*** -0.083*** -0.084*** -0.064*** -0.063*** -0.071*** -0.067*** -0.075*** -0.073*** -0.076*** 

 

(-3.280) (-3.678) (-3.404) (-2.967) (-3.193) (-3.321) (-3.386) (-3.393) (-3.524) (-3.718) 

NOL 0.006 

  

0.008 

  

0.009 0.007 

 

0.008 

 

(0.713) 

  

(0.923) 

  

(1.014) (0.759) 

 

(0.918) 
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rdsales 

 

0.110 

  

0.294* 

 

0.297* 

 

0.338* 0.349** 

  

(0.626) 

  

(1.703) 

 

(1.873) 

 

(1.832) (2.103) 

LEV 

  

0.010*** 

  

0.001 

 

0.002 0.002 0.003 

   

(3.710) 

  

(0.613) 

 

(1.079) (1.102) (1.544) 

coh1 -0.048*** -0.045** -0.044** -0.030** -0.033** -0.032** -0.027** -0.027** -0.031** -0.025** 

 

(-2.803) (-2.272) (-2.339) (-2.655) (-2.370) (-2.628) (-2.415) (-2.679) (-2.436) (-2.443) 

coh2 -0.019* -0.017* -0.017* -0.010 -0.010 -0.010 -0.007 -0.006 -0.007 -0.004 

 

(-1.854) (-1.730) (-1.864) (-1.188) (-1.274) (-1.363) (-0.923) (-0.757) (-0.951) (-0.474) 

coh4 -0.004 -0.002 -0.006 -0.017* -0.019** -0.020** -0.015 -0.016 -0.019** -0.015 

 

(-0.316) (-0.207) (-0.514) (-1.700) (-2.010) (-2.220) (-1.533) (-1.598) (-2.062) (-1.480) 

MVE 

   

0.012** 0.010** 0.009* 0.011** 0.010** 0.008* 0.010** 

    

(2.467) (2.372) (1.990) (2.400) (2.110) (1.915) (2.074) 

BTM 

   

0.042*** 0.043*** 0.043*** 0.042*** 0.042*** 0.043*** 0.042*** 

    

(6.651) (6.812) (6.463) (6.685) (6.445) (6.527) (6.539) 

bhret6 

   

0.136*** 0.141*** 0.136** 0.137*** 0.134** 0.137** 0.133** 

    

(2.724) (2.805) (2.550) (2.756) (2.550) (2.615) (2.544) 

intercept 0.146*** 0.153*** 0.175*** 0.092** 0.107*** 0.124*** 0.087** 0.108** 0.123*** 0.103** 

  (5.222) (5.975) (6.287) (2.145) (2.912) (3.188) (2.064) (2.383) (3.208) (2.340) 

T-statistics reported in parenthesis *p<0.1, **p<0.05, ***<0.001. Dependent variable is the annualized geometric average return. Standard  

errors are adjusted using Newey-West for 3 lags. agencyd*AG is an interaction variable of agency dummy and asset growth variable. Coh1  

is a binary variable equal 1 if cohort equals 1 else 0. Coh2 is a binary variable equal 1 if cohort equals 2 else 0. Coh4 is a binary variable equal  

to1 if cohort equals 4 else 0. Cohort3 is the base year. 

 

 

 



 

 

1
2
5

 

Table 13 Tests of H3 for each cohort 

Panel A: Cohort 1 

 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

 

georet georet georet Georet georet georet georet georet georet georet 

assetg -0.125*** -0.125*** -0.122*** -0.119*** -0.117*** -0.107*** -0.131*** -0.126*** -0.128*** -0.142*** 

 

(-4.886) (-4.561) (-4.647) (-4.026) (-3.729) (-4.085) (-3.918) (-4.550) (-4.071) (-4.270) 

NOL 0.018 

  

0.019 

  

0.018 0.015 

 

0.016 

 

(1.102) 

  

(1.048) 

  

(1.030) (0.934) 

 

(0.986) 

rdsales 

 

0.208 

  

0.364* 

 

0.350* 

 

0.356 0.336 

  

(1.143) 

  

(1.846) 

 

(1.780) 

 

(1.553) (1.403) 

LEV 

  

0.001 

  

-0.003 

 

-0.002 -0.003 -0.002 

   

(0.323) 

  

(-0.880) 

 

(-0.559) (-0.949) (-0.537) 

MVE 

   

0.025*** 0.026*** 0.027*** 0.026*** 0.026*** 0.027*** 0.026*** 

    

(3.357) (3.662) (3.962) (3.378) (3.558) (4.119) (3.621) 

BTM 

   

0.041*** 0.036*** 0.043*** 0.040*** 0.046*** 0.043*** 0.045*** 

    

(4.565) (3.601) (4.237) (4.423) (4.584) (4.098) (4.309) 

bhret6 

   

0.150*** 0.150*** 0.128** 0.159*** 0.137** 0.140** 0.149*** 

    

(2.840) (2.775) (2.475) (2.979) (2.628) (2.671) (2.830) 

intercept 0.095** 0.111*** 0.115*** -0.003 0.004 0.007 -0.013 -0.001 -0.001 -0.012 

  (2.286) (3.516) (3.374) (-0.052) (0.093) (0.169) (-0.205) (-0.024) (-0.033) (-0.192) 

Panel B: Cohort 2 

 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

 

georet georet georet georet georet georet georet georet georet georet 

assetg -0.075* -0.079* -0.078 -0.058 -0.059* -0.050 -0.065* -0.056 -0.059 -0.061 

 

(-1.677) (-1.933) (-1.649) (-1.665) (-1.842) (-1.347) (-1.886) (-1.401) (-1.606) (-1.542) 

NOL 0.013 

  

0.018* 

  

0.020* 0.021* 

 

0.023* 

 

(1.357) 

  

(1.810) 

  

(2.007) (1.809) 

 

(1.965) 
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rdsales 

 

0.106 

  

0.330 

 

0.411* 

 

0.307 0.442 

  

(0.443) 

  

(1.340) 

 

(1.706) 

 

(1.081) (1.644) 

LEV 

  

0.007 

  

0.004 

 

0.005 0.005 0.006 

   

(1.484) 

  

(0.839) 

 

(1.190) (1.118) (1.322) 

MVE 

   

0.022*** 0.019*** 0.018*** 0.021*** 0.021*** 0.016*** 0.021*** 

    

(4.299) (3.638) (3.622) (4.185) (3.984) (3.278) (3.984) 

BTM 

   

0.058*** 0.058*** 0.057*** 0.060*** 0.058*** 0.054*** 0.059*** 

    

(6.039) (5.588) (5.632) (5.678) (5.201) (4.213) (4.589) 

bhret6 

   

0.149** 0.153*** 0.173*** 0.153** 0.149** 0.158** 0.151** 

    

(2.565) (2.704) (2.840) (2.613) (2.350) (2.594) (2.431) 

intercept 0.116*** 0.134*** 0.148*** 0.028 0.064* 0.075* 0.024 0.037 0.083** 0.036 

  (3.412) (4.714) (5.026) (0.674) (1.695) (1.877) (0.613) (0.837) (2.200) (0.881) 

Panel C: Cohort 3 

 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

 

georet georet georet georet georet georet georet georet georet georet 

assetg -0.105*** -0.092*** -0.118*** -0.095*** -0.084*** -0.114*** -0.089*** -0.117** -0.110*** -0.112** 

 

(-2.924) (-3.097) (-3.049) (-2.722) (-2.957) (-2.745) (-2.787) (-2.431) (-2.733) (-2.450) 

NOL 0.010 

  

0.009 

  

0.009 0.010 

 

0.009 

 

(0.901) 

  

(0.786) 

  

(0.771) (0.842) 

 

(0.758) 

rdsales 

 

-0.041 

  

0.099 

 

0.128 

 

0.026 0.086 

  

(-0.211) 

  

(0.589) 

 

(0.832) 

 

(0.144) (0.550) 

LEV 

  

-0.003 

  

-0.004 

 

-0.001 -0.004 -0.001 

   

(-0.938) 

  

(-1.239) 

 

(-0.251) (-1.215) (-0.159) 

MVE 

   

0.005 0.006 0.009** 0.004 0.008* 0.008** 0.008* 

    

(0.962) (1.278) (2.083) (0.914) (1.957) (2.026) (1.981) 

BTM 

   

0.030** 0.034*** 0.041*** 0.030** 0.037*** 0.039*** 0.036*** 

    

(2.615) (2.928) (3.362) (2.541) (2.843) (3.081) (2.796) 

bhret6 

   

0.104** 0.107** 0.144*** 0.097** 0.137** 0.128** 0.124** 
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(2.376) (2.355) (2.712) (2.226) (2.453) (2.399) (2.233) 

intercept 0.145*** 0.157*** 0.154*** 0.126*** 0.130*** 0.115*** 0.124*** 0.107** 0.115*** 0.107** 

  (5.214) (5.939) (5.417) (3.082) (3.501) (2.924) (3.175) (2.412) (2.986) (2.478) 

Panel D: Cohort 4 

 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

 

georet georet georet georet georet georet georet georet georet georet 

assetg -0.074** -0.078** -0.094*** -0.022 -0.029 -0.047 -0.024 -0.047* -0.049* -0.046 

 

(-2.130) (-2.303) (-2.719) (-0.807) (-1.059) (-1.638) (-0.889) (-1.680) (-1.734) (-1.658) 

NOL 0.004 

  

0.004 

  

0.003 0.005 

 

0.006 

 

(0.503) 

  

(0.407) 

  

(0.350) (0.523) 

 

(0.600) 

rdsales 

 

0.062 

  

0.304 

 

0.207 

 

0.313 0.273 

  

(0.257) 

  

(1.477) 

 

(0.788) 

 

(1.578) (1.079) 

LEV 

  

-0.002 

  

-0.006* 

 

-0.006 -0.006* -0.007 

   

(-0.751) 

  

(-1.989) 

 

(-1.574) (-1.906) (-1.675) 

MVE 

   

0.003 0.003 0.002 0.002 0.003 0.002 0.002 

    

(0.552) (0.534) (0.469) (0.447) (0.475) (0.391) (0.424) 

BTM 

   

0.034*** 0.037*** 0.040*** 0.033*** 0.037*** 0.042*** 0.038*** 

    

(3.534) (4.168) (4.616) (3.331) (3.956) (4.668) (3.898) 

bhret6 

   

0.131** 0.125** 0.133** 0.130** 0.145** 0.137** 0.145** 

    

(2.359) (2.204) (2.021) (2.355) (2.232) (2.082) (2.239) 

intercept 0.144*** 0.150*** 0.150*** 0.126** 0.129*** 0.127*** 0.127** 0.119** 0.126*** 0.116** 

  (6.806) (6.694) (6.181) (2.673) (3.109) (2.924) (2.615) (2.412) (2.912) (2.316) 

T-statistics reported in parenthesis *p<0.1, **p<0.05, ***<0.001. Dependent variable is the annualized geometric average return. Standard errors 

are adjusted using Newey-West for 3 lags. agencyd*AG is an interaction variable of agency dummy and asset growth variable.  
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Table 14 Decomposition Analyses 

Panel A: Full Sample 

 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

 

georet georet georet Georet georet georet georet georet georet georet georet georet 

grwth_cash 0.016 

   

-0.122*** -0.119** 

      

 

(0.678) 

   

(-2.963) (-2.534) 

      grwth_noncashca 

 

-0.244*** 

  

-0.185*** -0.127*** 

      

  

(-4.923) 

  

(-3.752) (-2.919) 

      grwth_ppe 

  

-0.213*** 

 

-0.152*** -0.077 

      

   

(-3.967) 

 

(-2.731) (-1.436) 

      grwth_otherag 

   

-0.083*** -0.127*** -0.139*** 

      

    

(-3.975) (-2.991) (-3.160) 

      grwth_ol 

      

-0.214*** 

   

-0.183*** -0.096* 

       

(-3.250) 

   

(-2.786) (-2.000) 

grwth_debtfin 

       

-0.198** 

  

-0.125* -0.102* 

        

(-2.465) 

  

(-1.736) (-1.760) 

grwth_stockfin 

        

-0.251*** 

 

-0.216*** -0.090** 

         

(-7.399) 

 

(-5.950) (-2.358) 

grwth_re 

         

0.123** 0.098 0.142** 

          

(2.037) (1.568) (2.396) 

MVE 

     

0.002 

     

0.000 

      

(0.312) 

     

(0.011) 

BTM 

     

0.054*** 

     

0.060*** 

      

(5.047) 

     

(5.218) 

bhret6 

     

0.174** 

     

0.153** 

      

(2.504) 

     

(2.305) 

intercept 0.165*** 0.171*** 0.172*** 0.162*** 0.176*** 0.161*** 0.166*** 0.166*** 0.167*** 0.158*** 0.167*** 0.162*** 

  (5.809) (6.208) (5.931) (5.770) (6.259) (3.487) (5.781) (5.883) (5.808) (5.682) (5.952) (3.620) 

Panel B: Cohort 1 

 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

 

georet georet georet georet georet georet georet georet georet georet georet georet 

grwth_cash 0.131* 

   

0.014 0.055 
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(1.682) 

   

(0.122) (0.312) 

      grwth_noncashca 

 

-0.409*** 

  

-0.343*** -0.344*** 

      

  

(-4.731) 

  

(-4.276) (-3.090) 

      grwth_ppe 

  

-0.290*** 

 

-0.205*** -0.208** 

      

   

(-4.628) 

 

(-3.484) (-2.506) 

      grwth_otherag 

   

-0.159*** -0.138** -0.148* 

      

    

(-3.670) (-2.042) (-1.813) 

      grwth_ol 

      

-0.312*** 

   

-0.248** -0.249*** 

       

(-3.123) 

   

(-2.672) (-3.138) 

grwth_debtfin 

       

-0.291*** 

  

-0.254*** -0.119 

        

(-3.180) 

  

(-3.054) (-1.233) 

grwth_stockfin 

        

-0.255*** 

 

-0.220*** -0.123** 

         

(-4.532) 

 

(-4.754) (-2.188) 

grwth_re 

         

0.079 0.042 -0.022 

          

(0.978) (0.607) (-0.192) 

MVE 

     

0.019* 

     

0.017 

      

(1.733) 

     

(1.595) 

BTM 

     

0.054*** 

     

0.053*** 

      

(3.937) 

     

(3.734) 

bhret6 

     

0.176** 

     

0.193** 

      

(2.109) 

     

(2.500) 

intercept 0.118*** 0.143*** 0.135*** 0.122*** 0.152*** 0.085 0.127*** 0.123*** 0.131*** 0.121*** 0.139*** 0.069 

  (3.170) (3.743) (3.564) (3.314) (3.927) (1.379) (3.347) (3.335) (3.539) (3.370) (3.733) (1.130) 

Panel C: Cohort 2 

 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

 

georet georet georet georet georet georet georet georet georet georet georet georet 

grwth_cash -0.039 

   

-0.199 -0.189* 

      

 

(-0.407) 

   

(-1.575) (-1.996) 

      grwth_noncashca 

 

-0.261*** 

  

-0.204** -0.122 

      

  

(-3.022) 

  

(-2.413) (-1.632) 

      grwth_ppe 

  

-0.220*** 

 

-0.142** -0.145** 

      

   

(-2.897) 

 

(-2.054) (-2.041) 

      grwth_otherag 

   

-0.040 -0.145 -0.126 
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(-0.612) (-1.628) (-1.274) 

      grwth_ol 

      

-0.140 

   

-0.076 -0.038 

       

(-1.475) 

   

(-0.726) (-0.459) 

grwth_debtfin 

       

-0.172** 

  

-0.202** -0.185* 

        

(-2.621) 

  

(-2.493) (-1.835) 

grwth_stockfin 

        

-0.282*** 

 

-0.240*** -0.078 

         

(-4.287) 

 

(-2.819) (-1.338) 

grwth_re 

         

0.169* 0.115 0.113 

          

(1.735) (1.247) (1.178) 

MVE 

     

0.009 

     

0.002 

      

(1.264) 

     

(0.351) 

BTM 

     

0.056*** 

     

0.055*** 

      

(4.838) 

     

(4.613) 

bhret6 

     

0.190*** 

     

0.161*** 

      

(3.081) 

     

(2.821) 

intercept 0.155*** 0.162*** 0.161*** 0.153*** 0.168*** 0.130** 0.156*** 0.156*** 0.164*** 0.155*** 0.165*** 0.148*** 

  (4.835) (5.194) (4.835) (4.831) (5.116) (2.638) (4.758) (4.886) (5.102) (4.922) (5.097) (3.064) 

Panel D: Cohort 3 

 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

 

georet georet georet georet georet georet georet georet georet georet georet georet 

grwth_cash 0.036 

   

-0.211 -0.150 

      

 

(0.505) 

   

(-1.629) (-1.123) 

      grwth_noncashca 

 

-0.250*** 

  

-0.218** -0.211*** 

      

  

(-3.717) 

  

(-2.677) (-2.766) 

      grwth_ppe 

  

-0.179** 

 

-0.111 -0.007 

      

   

(-2.407) 

 

(-1.434) (-0.122) 

      grwth_otherag 

   

-0.100 -0.192 -0.179* 

      

    

(-1.499) (-1.469) (-1.804) 

      grwth_ol 

      

-0.235*** 

   

-0.230*** -0.119 

       

(-3.050) 

   

(-2.723) (-1.333) 

grwth_debtfin 

       

0.001 

  

0.023 -0.061 

        

(0.009) 

  

(0.201) (-0.679) 

grwth_stockfin 

        

-0.326*** 

 

-0.347*** -0.274*** 
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(-4.088) 

 

(-3.371) (-3.011) 

grwth_re 

         

0.094 0.097 0.172** 

          

(1.386) (1.316) (2.552) 

MVE 

     

-0.004 

     

-0.003 

      

(-0.666) 

     

(-0.666) 

BTM 

     

0.044** 

     

0.052*** 

      

(2.642) 

     

(3.162) 

bhret6 

     

0.151*** 

     

0.135** 

      

(2.704) 

     

(2.274) 

intercept 0.177*** 0.184*** 0.182*** 0.176*** 0.188*** 0.196*** 0.174*** 0.174*** 0.178*** 0.169*** 0.175*** 0.185*** 

  (6.316) (6.622) (6.198) (6.282) (6.643) (4.147) (5.978) (6.143) (6.128) (5.764) (5.911) (4.282) 

Panel E: Cohort 4 

 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

 

georet georet georet georet georet georet georet georet georet georet georet georet 

grwth_cash 0.019 

   

-0.009 0.089 

      

 

(0.327) 

   

(-0.107) (1.040) 

      grwth_noncashca 

 

-0.153** 

  

-0.102* -0.035 

      

  

(-2.577) 

  

(-1.686) (-0.640) 

      grwth_ppe 

  

-0.144* 

 

-0.113 -0.050 

      

   

(-1.953) 

 

(-1.383) (-0.636) 

      grwth_otherag 

   

-0.027 -0.009 0.033 

      

    

(-0.721) (-0.186) (0.729) 

      grwth_ol 

      

-0.064 

   

-0.099 0.013 

       

(-0.702) 

   

(-1.260) (0.179) 

grwth_debtfin 

       

-0.218 

  

-0.038 -0.071 

        

(-1.028) 

  

(-0.331) (-0.707) 

grwth_stockfin 

        

-0.329*** 

 

-0.284*** -0.190** 

         

(-4.596) 

 

(-3.747) (-2.519) 

grwth_re 

         

-0.003 0.022 0.160*** 

          

(-0.033) (0.242) (2.782) 

MVE 

     

-0.001 

     

-0.003 

      

(-0.265) 

     

(-0.691) 

BTM 

     

0.049*** 

     

0.058*** 
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(3.494) 

     

(3.416) 

bhret6 

     

0.099 

     

0.098 

      

(1.497) 

     

(1.411) 

intercept 0.163*** 0.161*** 0.169*** 0.158*** 0.165*** 0.173*** 0.163*** 0.164*** 0.160*** 0.156*** 0.160*** 0.181*** 

  (7.293) (7.783) (7.319) (7.401) (7.581) (3.934) (7.342) (7.334) (7.268) (7.092) (7.249) (4.244) 

T-statistics reported in parenthesis *p<0.1, **p<0.05, ***<0.001. Dependent variable is the annualized geometric average return. Standard errors 

are adjusted using Newey-West for 3 lags. Results for each cohort are reported in Panels B, C, D and E for cohorts 1, 2, 3 and 4 respectively.
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Table 15 Summary Statistics for full sample & By Cohorts 

Panel A: Full Sample 

variable N p25 mean p50 p75 sd 

insdcf 33876 0.0910 0.1876 0.1814 0.2762 0.1750 

at 37219 260.2 6805.3 1003.0 3803.1 20559.6 

mktval 25840 241978 6630261 798827 2768932 113000000 

invest 35430 0.009 0.049 0.027 0.059 0.068 

tobq 35738 1.873 3.526 2.706 3.977 2.930 

roa 34735 0.0276 0.0705 0.1006 0.1593 0.3912 

btm 24962 0.0003 0.0007 0.0005 0.0008 0.0016 

price 25886 9.74 28.45 20.21 36.86 28.28 

vold3 34804 0.0132 0.0239 0.0197 0.0298 0.0152 

leverage 37010 0.0299 0.2163 0.1658 0.3359 0.2128 

avgprice 25886 9.74 27.43 19.62 35.30 27.00 

vol 25886 21857 222744 66125 195590 454362 

avgvol 25886 23221 272902 70670 212591 825105 

Panel B: Cohort 1 

variable N p25 mean p50 p75 sd 

insdcf 4600 0.0320 0.1693 0.1690 0.2946 0.2380 

at 4894 141.16 2348.27 381.58 1328.24 9975.58 

mktval 3510 227529 2251413 555956 1346951 14400000 

invest 4762 0.0097 0.0665 0.0304 0.0760 0.0951 

tobq 4758 2.0772 5.0945 3.3886 6.2274 4.5504 

roa 4725 -0.0324 -0.0057 0.0672 0.1432 0.3358 

btm 3351 0.00016 0.00051 0.00032 0.00060 0.00144 

price 3513 7.98 21.96 16.46 27.68 22.99 

vold3 4219 0.0186 0.0311 0.0274 0.0392 0.0173 

leverage 4863 0.0008 0.2104 0.1149 0.3646 0.2409 

avgprice 3513 8.76 21.60 16.42 26.57 22.05 

vol 3513 23803 132170 53909 119710 297941 

avgvol 3513 24117 142831 55870 116891 471100 

Panel C: Cohort 2 

variable N p25 mean p50 p75 sd 

insdcf 5703 0.0526 0.1760 0.1700 0.2771 0.1883 

at 6241 179.50 3138.76 588.38 1857.49 11989.14 

mktval 4173 195832 2722274 532728 1525683 15800000 

invest 5943 0.0071 0.0490 0.0245 0.0567 0.0734 

tobq 6069 1.7725 3.6801 2.7465 4.2941 3.1203 

roa 5907 0.0156 0.0297 0.0750 0.1420 0.3705 

btm 3997 0.00021 0.00055 0.00040 0.00069 0.00068 

price 4179 6.95 22.87 15.35 29.07 25.40 

vold3 6002 0.0158 0.0272 0.0232 0.0339 0.0161 
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leverage 6197 0.0074 0.2091 0.1351 0.3396 0.2260 

avgprice 4179 6.90 22.18 14.87 27.96 24.70 

vol 4179 23220 165682 62022 149612 339693 

avgvol 4179 25374 176017 67522 162462 409267 

Panel D: Cohort 3 

variable N p25 mean p50 p75 sd 

insdcf 10735 0.0839 0.1917 0.1862 0.2854 0.1723 

at 12089 257 4186 878 2847 14062 

mktval 8100 198474 3153314 654542 2174386 14100000 

invest 11360 0.0069 0.0436 0.0239 0.0534 0.0624 

tobq 11489 1.8248 3.3729 2.7029 3.9401 2.6097 

roa 11015 0.0259 0.0718 0.1010 0.1609 0.5578 

Btm 7792 0.0003 0.0006 0.0005 0.0007 0.0009 

Price 8123 8.56 26.19 17.75 33.69 27.62 

vold3 11722 0.0140 0.0242 0.0203 0.0297 0.0149 

Leverage 12009 0.0208 0.2140 0.1494 0.3323 0.2224 

Avgprice 8123 8.42 25.21 17.18 32.00 26.36 

Vol 8123 20382 184648 61258 173501 373141 

Avgvol 8123 22675 218285 67583 193255 616233 

Panel E: Cohort 4 

Variable N p25 mean p50 p75 sd 

Insdcf 11660 0.1175 0.1963 0.1864 0.2654 0.1401 

At 12743 501.273 12255 2251.188 9154.671 28164.7 

Mktval 9078 359414 13400000 1519489 6268219 190000000 

Invest 12137 0.0117 0.0457 0.0290 0.0594 0.0560 

Tobq 12200 1.9036 3.0571 2.5986 3.5215 2.0451 

Roa 11877 0.0682 0.1155 0.1155 0.1687 0.1954 

Btm 8885 0.0003 0.0007 0.0005 0.0008 0.0008 

Price 9088 14.3 34.94626 27.2075 46.015 30.07433 

vold3 11753 0.0111 0.0194 0.0158 0.0235 0.0127 

Leverage 12693 0.0664 0.2179 0.1923 0.3236 0.1834 

avgprice 9088 13.92 33.48 25.98 44.26 28.55 

vol 9088 21182 315003 89607 319192 580559 

avgvol 9088 21742 415484 94053 341867 1170350 

I present summary statistics of some variables for this study. Panel A is for the full sample. 

Panels B to E are for Cohorts 1 to 4 respectively
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Table 16 Frequency Stats for Combined Insider Sales & Purchases (Full & Cohorts) 

Panel A: Full Sample 

variable N p25 mean p50 p75 sd 

f_freqa 39659 4.00 12.48 8.00 16.00 13.03 

f_insidersa 39659 3.00 5.25 5.00 7.00 3.53 

f_adjmkvala 35118 1.0208 57.07 3.93335 16.8381 221.4825 

f_vola 39659 2.82 84.22 9.92 35.22 291.02 

f_adjshrsa 35118 0.04 5.56 0.20 1.15 22.88 

f_holdingsa 39659 22.11 1432.19 113.21 578.40 4941.50 

tf_freqa 39659 35988 41726 41053 50193 8684 

tf_insidersa 39659 15337 16573 16542 18791 2263 

tf_adjmkvala 39659 205152.4 243360 226330 296636 107010 

tf_vola 39659 344939.7 410369 393395 452955 144515 

tf_adjshrsa 39659 32722.84 98301 45425 142995 114681 

tf_holdingsa 39659 9941100 14400000 12700000 19300000 5246224 

n_firmtradevol 27621 -1.7991 42.81768 1.088088 12.8414 218.5995 

n_firmtradefreq 27621 -3 2.590493 1 6 12.26842 

n_tottradevol 27621 100326 144824 150547 215663 127865 

n_tottradefreq 27621 4742 5393.356 6624 7743 4964.514 

Panel B: Cohort 1 

variable N p25 mean p50 p75 sd 

f_freqa 5242 4.00 14.34 9.00 18.00 15.71 

f_insidersa 5242 2.00 5.08 4.00 7.00 3.41 

f_adjmkvala 4499 1.71 176.54 10.09 94.52 411.76 

f_vola 5242 5.58 235.65 28.81 148.07 516.22 

f_adjshrsa 4499 0.10 14.56 0.71 7.18 36.70 

f_holdingsa 5242 42.45 2419.85 353.63 1755.00 5940.79 

tf_freqa 5242 35988 42225 41072 50193 8670 

tf_insidersa 5242 15337 16703 16756 18791 2238 

tf_adjmkvala 5242 205152 239144 226330 296636 104088 

tf_vola 5242 344940 406348 393395 430773 133683 

tf_adjshrsa 5242 32723 100441 45425 142995 115098 

tf_holdingsa 5242 12100000 14400000 12700000 19300000 5163121 

n_firmtradevol 3513 -1.5167 154.184 5.0816 82.9475 412.6594 

n_firmtradefreq 3513 -2 5.400512 1 9 15.34471 

n_tottradevol 3513 100326 150307 170790 215663 119763 

n_tottradefreq 3513 4742 5219.954 6624 7979 5271.171 

Panel C: Cohort 2 

variable N p25 mean p50 p75 sd 

f_freqa 6809 4.00 12.41 8.00 15.00 13.86 
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f_insidersa 6809 2.00 4.63 4.00 6.00 3.18 

f_adjmkvala 6022 1.20 59.44 4.65 22.06 217.26 

f_vola 6809 2.96 87.25 10.95 41.74 287.30 

f_adjshrsa 6022 0.06 7.20 0.31 1.90 26.33 

f_holdingsa 6809 20.80 1562.83 119.25 678.59 5094.29 

tf_freqa 6809 34005 41886 41072 50193 9334 

tf_insidersa 6809 14419 16536 16756 18803 2523 

tf_adjmkvala 6809 199225 245342 239962 296636 106628 

tf_vola 6809 323185 397651 390691 430773 150545 

tf_adjshrsa 6809 32810 101777 45425 142995 121558 

tf_holdingsa 6809 9941100 14800000 12700000 19300000 5547833 

n_firmtradevol 4325 -2.0254 42.53475 1.225 16.3143 212.0478 

n_firmtradefreq 4325 -2 3.625896 1 7 13.33635 

n_tottradevol 4325 93863 141488 150547 215663 122246 

n_tottradefreq 4325 4742 5283.791 6497 7544 4696.427 

Panel D: Cohort 3 

variable N p25 mean p50 p75 sd 

f_freqa 13018 4.00 12.26 8.00 16.00 12.69 

f_insidersa 13018 3.00 5.13 4.00 7.00 3.42 

f_adjmkvala 11496 1.01 40.40 4.00 15.48 166.15 

f_vola 13018 2.68 61.53 9.30 30.50 223.27 

f_adjshrsa 11496 0.05 4.60 0.22 1.11 20.40 

f_holdingsa 13018 20.95 1335.57 105.71 504.18 4947.37 

tf_freqa 13018 35988 42191 41072 50193 8685 

tf_insidersa 13018 15337 16662 16756 18791 2267 

tf_adjmkvala 13018 205152 246673 239962 296636 112091 

tf_vola 13018 323185 411624 393395 452955 151207 

tf_adjshrsa 13018 32723 101960 52320 142995 117088 

tf_holdingsa 13018 12100000 14600000 12700000 19300000 5310920 

n_firmtradevol 9187 -2.1303 24.16935 0.7555 10.9436 158.7225 

n_firmtradefreq 9187 -3 2.080113 1 6 11.87738 

n_tottradevol 9187 93863 137890 150547 215663 132797 

n_tottradefreq 9187 4742 5100.056 6497 7743 5035.941 

Panel E: Cohort 4 

variable N p25 mean p50 p75 sd 

f_freqa 13289 4.00 11.97 9.00 16.00 11.67 

f_insidersa 13289 3.00 5.71 5.00 8.00 3.78 

f_adjmkvala 11964 0.87 26.34 2.80 10.06 132.39 

f_vola 13289 2.40 43.41 7.36 22.06 186.20 

f_adjshrsa 11964 0.03 2.31 0.11 0.49 13.83 

f_holdingsa 13289 19.98 1034.77 83.95 355.35 4217.40 

tf_freqa 13289 34005 41013 41053 50019 8300 

tf_insidersa 13289 15337 16457 16542 18262 2122 
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tf_adjmkvala 13289 205152 240779 226330 296636 102892 

tf_vola 13289 344940 416840 394640 452955 138097 

tf_adjshrsa 13289 32723 92406 45425 142995 108374 

tf_holdingsa 13289 9941100 13900000 12700000 15000000 5027549 

n_firmtradevol 9689 -1.5127 18.65851 0.8823 8.1922 135.2783 

n_firmtradefreq 9689 -3 1.533285 0 5 10.66185 

n_tottradevol 9689 100326 150977 170790 215663 127813 

n_tottradefreq 9689 4742 5777.333 6871 7979 4872.653 

I present frequency distribution for insider trading variables for the combines purchase and sales 

sample.  Panel A is for the full sample while Panels B to E are for Cohorts 1 to 4 respectively.  

f_adjmkvala, f_vola, f_adjshrsa, f_holdingsa, n_firmtradevol, n_tottradevol, tf_adjmkvala, tf_vola 

tf_adjshrsa, tf_holdingsa are reported in tens of thousands.
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Table 17 Correlation Table 

 insdcf at invest roa btm tobq vol vold3 leverage mkvalt f_freqa f_insidersa 

insdcf 1            

             

at -0.05133 1           

 <.0001            

invest 0.26483 -0.05371 1          

 <.0001 <.0001           

roa 0.4154 0.02328 0.04903 1         

 <.0001 <.0001 <.0001          

btm -0.06042 0.01756 -0.00728 0.01586 1        

 <.0001 0.0055 0.2507 0.0123         

tobq 0.27297 -0.12609 0.19433 -0.03678 -0.14437 1       

 <.0001 <.0001 <.0001 <.0001 <.0001        

vol 0.07046 0.62772 0.0321 0.04784 -0.04001 -0.02475 1      

 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001       

price 0.16117 0.24205 0.05339 0.1724 -0.10787 0.11953 0.09789      

 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001      

leverage -0.0171 0.05459 0.07567 -0.00148 0.05159 -0.24964 0.08995 -0.01626 1    

 0.0017 <.0001 <.0001 0.7826 <.0001 <.0001 <.0001 0.0028     

mkvalt 0.08469 0.68839 0.00108 0.05049 -0.02201 0.01012 0.56549 -0.18305 0.03835 1   

 <.0001 <.0001 0.8422 <.0001 0.0005 0.0613 <.0001 <.0001 <.0001    

f_freqa 0.09052 0.03122 0.02592 0.03422 -0.03271 0.11512 0.0562 -0.02603 -0.06136 0.06674 1  

 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001   

f_insidersa 0.06835 0.15696 0.01216 0.06184 -0.03119 0.01026 0.15018 -0.13914 -0.0009 0.14222 0.63765 1 

  <.0001 <.0001 0.0221 <.0001 <.0001 0.0525 <.0001 <.0001 0.863 <.0001 <.0001   

Results of correlation presented with p-values of significance tests reported below the correlation of variables. 
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Table 18 Statistics on Net Trades 

 

Panel A: Means (Cohorts) 

  Variable Coh1 Coh2 coh3 coh4 

  n_firmtradevol 1,541,840.53 425,347.48 241,693.54 186,585.12 

  n_firmtradefreq 6.84 3.82 1.68 1.45 

  n_tottradevol 1503071917 1414875240 1378896239 1509774501 

  n_tottradefreq 5,219.95 5,283.79 5,100.06 5,777.33 

  

 

Panel B: Differences in Means (cohorts) 

 coh1-coh4 coh2-coh4 coh3-coh4 coh2-coh3 coh1-coh3 coh1-coh2 

n_firmtradevol 1355255.41*** 238762.36*** 55108** 183654*** 1300147*** 1116493*** 

n_firmtradefreq 5.39*** 2.38*** 0.23*** 2.15*** 5.16*** 3.02*** 

n_tottradevol -6702584 -94899261*** -130878262*** 35979001 124175678*** 88196677*** 

n_tottradefreq -557.38*** -493.54*** -677.27*** 183.73** 119.89 -63.84 

I present statistics on net trades where “net” is sales related variables minus purchases related variables. 
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Table 19 Mean stats and Difference in Mean Tests for Insider Sales 

 Panel A:  Means For Sales (Full Sample & Cohorts)  

Variable Full  Coh1 Coh2 coh3 coh4 

 s_freqa 8.3608513 10.6466997 8.9787047 7.9910893 7.4758823 

 s_insidersa 3.4042714 3.4805418 3.1580261 3.2946689 3.5721273 

 s_adjmkvala 498280.39 1656197.29 509667.92 326521.81 228324.53 

 s_vola 660069.47 1991444.71 672316.02 442762.24 326662.43 

 s_adjshrsa 43999.6 125881.6 56508.69 33000.33 18601.05 

 s_holdingsa 9918783.67 18516436.58 11635377.37 8505293.2 6753830.52 

 ts_freqa 23711.23 23884.19 23765.11 23788.83 23549.23 

 ts_insidersa 8972.22 9013.45 8832.42 8929.04 9068.73 

 ts_adjmkvala 1786233795 1774612727 1824319385 1786991215 1772261634 

 ts_vola 2778577820 2780861710 2697727122 2755186125 2841468446 

 ts_adjshrsa 575174979 575107899 597895756 587601201 553732341 

 ts_holdingsa 96392740252 96526769537 104335928943 98722610245 90071123475 

 percofeqtradedsell 0.0119573 0.0367631 0.0127494 0.0089065 0.0051088 

 percofinstradesell 0.042923 0.0535434 0.0625855 0.0455926 0.0267697   

 Panel B: Difference In Means for Sales (Cohorts)  

Variable  coh1-coh4   coh2-coh4   coh3-coh4   coh2-coh3   coh1-coh3   coh1-coh2  

s_freqa 3.17*** 1.50*** 0.52*** 0.99*** 2.66*** 1.667995*** 

s_insidersa -0.0916** -0.41*** -0.28*** -0.14*** 0.19*** 0.3225157*** 

s_adjmkvala 1427873*** 281343*** 98197*** 183146*** 1329675*** 1146529*** 

s_vola 1664782*** 345656*** 1176100*** 229554*** 1548682*** 1319129*** 

s_adjshrsa 107281*** 37908*** 14399*** 23508*** 92881*** 69373*** 

s_holdingsa 11762606*** 4881547*** 1751463*** 3130084*** 10011143*** 6881059*** 

ts_freqa 334.96*** 215.88*** 239.60*** -23.72 95.36 119.08*** 

ts_insidersa -55.28*** -236.31*** -139.69*** -96.62*** 84.41*** 181.03*** 

ts_adjmkvala 2351093 52057751*** 14729581*** 37328170*** -12378488 -49706658*** 

ts_vola -60606736*** -143741324*** -86282321*** -57459003*** 25675585** 83134588*** 

ts_adjshrsa 21375558* 44163415*** 33868860*** 10294555 -12493302 -22787857 

ts_holdingsa 6455646062*** 14264805468*** 8651486770*** 5613318698*** -2195840708)* -7809159406*** 
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percofeqtradedsell 0.0317*** 0.0076*** 0.0038*** 0.0038*** 0.03*** 0.0240137*** 

percofinstradesell 0.0268*** 0.0358*** 0.0188*** 0.0170*** 0.008** -0.009* 

Panel A shows means of insider trading related variables for sales and Panel B results of means differences between cohorts.
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Table 20 Mean stats and Difference in Mean Tests for Insider Purchases 

Panel A: Means of Purchases (Full Sample & Cohorts) 

Variable Full Coh1 Coh2 coh3 coh4 
 

b_freqa 5.65 5.1821805 5.0677457 5.7949276 5.9507689 
 

b_insidersa 3.42 3.0367208 2.9507514 3.3843474 3.7973991 
 

b_adjmkvala 93,738.32 161836.83 106991.28 101819.63 55327.86 
 

b_vola 157,314.40 253819.2 172685.81 163601.21 106894.58 
 

b_adjshrsa 14,912.90 25531.43 21094.6 17019.72 6654.53 
 

b_holdingsa 4,007,119.73 5416674.29 3853607.03 4165335.6 3295601.74 
 

tb_freqa 18,611.69 18987.71 18810.63 18979.25 18037.95 
 

tb_insidersa 9,644.58 9760.05 9852.24 9814.06 9350.01 
 

tb_adjmkvala 643,752,959.00 607765108 620193562 679309759 632198726 
 

tb_vola 1,322,274,098.00 1279704652 1272184214 1363804461 1318058164 
 

tb_adjshrsa 432,260,039.00 449499807 449626645 457543781 393713429 
 

tb_holdingsa 47,307,167,424.00 48488441781 43546428638 46931393355 48898542923 
 

percofeqtradedbuys 0.00330600000 0.0058024 0.0038846 0.0036328 0.0018237 
 

percofinstradebuys 0.01540620000 0.021684 0.0240429 0.0160217 0.0091016 
 

Panel B: Difference In Means for purchases (Cohorts) 

Variable coh1-coh4 coh2-coh4 coh3-coh4 coh2-coh3 coh1-coh3 coh1-coh2 

b_freqa -0.77*** -0.883*** -0.1558 -0.727*** -0.613*** 0.1144348 

b_insidersa -0.76*** -0.847*** -0.413*** -0.4336*** -0.348*** 0.0859694 

b_adjmkvala 106508.97*** 51663.42*** 46492*** 5171.65 60017.2*** 54845.55*** 

b_vola 146924.62*** 65791.23*** 56707*** 9084.6 90217.99*** 81133.39*** 

b_adjshrsa 18876.9*** 14440.07*** 10365*** 4074.88** 8511.71*** 4436.83* 

b_holdingsa 2121072.55*** 558005.29** 869734*** -311728.57 1251338.69*** 1563067.26*** 

tb_freqa 949.76*** 772.68*** 941.3*** -168.62 8.460 177.08 

tb_insidersa 410.0*** 502.23*** 464.05*** 38.18 -54.010 -92.19 

tb_adjmkvala -24433618 -12005164 47111033*** -59116197*** -71544651*** -12428454 

tb_vola -38353512* -45873950** 45746297*** -91620247*** -84099809*** 7,520,438.00 

tb_adjshrsa 55786378*** 55913216*** 63830352*** -7917136 -8043974 -126838 

tb_holdingsa -410101142 -5352114285*** -1967149568*** -3384964717*** 1557048426*** 4942013143*** 
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percofeqtradedbuys 0.004*** 0.0021*** 0.0018*** 0.00025 0.002*** 0.0019178*** 

percofinstradebuys (0.0126*** 0.0149*** 0.0069*** 0.008*** 0.006*** -0.0023589 

Panel A shows means of insider trading related variables for purchases and Panel B results of means differences between cohorts.
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Table 21 Abnormal Volume using Equally-Weighted Market Model 

Panel A: Cohort 1 Purchasers using MM Equally Weighted 

Days N Mean CARV P.W. Mean CARV Mean DARV Median DARV Positive:Negative Patell Z CDA Gen. Sign Z 

(-5,+5) 26674 243.61% 199.44% 22.20% 23.47% 16244:10430>>> 123.212*** 42.668*** 37.304*** 

(-4,+4) 26674 216.99% 177.77% 24.17% 25.28% 16459:10215>>> 121.391*** 42.016*** 39.937*** 

(-3,+3) 26674 186.65% 152.32% 26.72% 27.66% 16633:10041>>> 117.919*** 40.981*** 42.068*** 

(-2,-2) 26666 23.91% 21.22% 23.91% 23.91% 15799:10867>>> 43.454*** 13.889*** 31.907*** 

(-1,+1) 26674 100.14% 77.99% 33.50% 34.64% 16880:9794>>> 92.208*** 33.587*** 45.092*** 

(-5,0) 26673 144.60% 118.79% 24.21% 24.42% 16174:10499>>> 99.392*** 34.292*** 36.453*** 

(-2,0) 26673 97.20% 77.42% 32.55% 32.66% 16797:9876>>> 91.576*** 32.598*** 44.083*** 

(-1,0) 26673 73.29% 56.21% 36.76% 36.76% 16998:9675>>> 81.382*** 30.106*** 46.544*** 

(0,+1) 26674 74.81% 56.08% 37.48% 37.48% 17104:9570>>> 81.167*** 30.728*** 47.836*** 

(0,+2) 26674 98.17% 75.09% 32.77% 33.03% 16865:9809>>> 88.745*** 32.924*** 44.909*** 

(0,+5) 26674 146.97% 114.94% 24.54% 25.29% 16184:10490>>> 96.118*** 34.854*** 36.569*** 

Panel B Cohort 1: Sales using MM Equally Weighted 

(-5,+5) 41579 244.22% 188.37% 22.21% 19.01% 26033:15546>>> 171.106*** 11.940*** 60.080*** 

(-4,+4) 41579 208.40% 161.52% 23.16% 20.13% 26110:15469>>> 162.188*** 11.264*** 60.836*** 

(-3,+3) 41579 170.37% 132.74% 24.34% 21.47% 26209:15370>>> 151.141*** 10.441*** 61.808*** 

(-2,-2) 41579 22.60% 17.88% 22.60% 22.60% 24125:17454>>> 53.856*** 3.664*** 41.349*** 

(-1,+1) 41579 83.48% 65.13% 27.84% 26.79% 26327:15252>>> 113.294*** 7.815*** 62.966*** 

(-5,0) 41579 141.18% 110.29% 23.53% 20.36% 25963:15616>>> 135.641*** 9.345*** 59.393*** 

(-2,0) 41579 81.61% 63.83% 27.20% 24.70% 26146:15433>>> 111.026*** 7.640*** 61.189*** 

(-1,0) 41579 59.01% 45.96% 29.51% 29.51% 26197:15382>>> 97.897*** 6.766*** 61.690*** 

(0,+1) 41579 61.61% 48.20% 30.82% 30.82% 26354:15225>>> 102.665*** 7.064*** 63.231*** 

(0,+2) 41579 82.72% 64.30% 27.58% 25.74% 26216:15363>>> 111.822*** 7.744*** 61.877*** 
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(0,+5) 41579 140.19% 107.09% 23.35% 20.77% 25763:15816>>> 131.661*** 9.280*** 57.430*** 

Panel C: Cohort 2 Purchases using MM Equally Weighted 

(-5,+5) 29872 173.21% 133.95% 15.79% 18.72% 17206:12666>>> 96.208*** 33.228*** 26.360*** 

(-4,+4) 29872 158.42% 122.52% 17.64% 20.19% 17383:12489>>> 97.278*** 33.599*** 28.409*** 

(-3,+3) 29872 137.97% 106.55% 19.75% 22.36% 17631:12241>>> 95.914*** 33.179*** 31.278*** 

(-2,-2) 29869 15.99% 14.43% 15.99% 15.99% 16777:13092>>> 34.358*** 10.175*** 21.415*** 

(-1,+1) 29871 78.41% 56.72% 26.16% 28.51% 18023:11848>>> 77.990*** 28.802*** 35.821*** 

(-5,0) 29871 107.96% 84.24% 18.00% 19.54% 17363:12508>>> 81.889*** 28.042*** 28.183*** 

(-2,0) 29871 75.23% 56.38% 25.09% 26.32% 17868:12003>>> 77.505*** 27.636*** 34.027*** 

(-1,0) 29871 59.24% 41.95% 29.63% 29.63% 18173:11698>>> 70.624*** 26.652*** 37.557*** 

(0,+1) 29871 61.83% 42.37% 30.97% 30.97% 18326:11545>>> 71.358*** 27.818*** 39.327*** 

(0,+2) 29872 78.72% 55.30% 26.32% 27.91% 18003:11869>>> 76.086*** 28.918*** 35.583*** 

(0,+5) 29872 107.92% 77.30% 18.11% 20.35% 17154:12718>>> 75.253*** 28.032*** 25.759*** 

Panel D: Cohort 2 Sales using MM Equally Weighted 

(-5,+5) 49529 127.21% 72.60% 11.60% 9.23% 26560:22969>>> 83.580*** 19.495*** 26.997*** 

(-4,+4) 49528 111.79% 65.19% 12.45% 10.18% 26679:22849>>> 82.952*** 18.939*** 28.072*** 

(-3,+3) 49527 94.63% 56.20% 13.53% 11.59% 26911:22616>>> 81.058*** 18.178*** 30.164*** 

(-2,-2) 49527 12.60% 8.25% 12.60% 12.60% 25960:23567>>> 31.459*** 6.404*** 21.608*** 

(-1,+1) 49527 52.37% 31.76% 17.47% 16.88% 27482:22045>>> 69.985*** 15.368*** 35.302*** 

(-5,0) 49527 82.79% 51.61% 13.80% 11.37% 27109:22418>>> 80.394*** 17.179*** 31.946*** 

(-2,0) 49527 51.71% 32.43% 17.24% 15.40% 27550:21977>>> 71.437*** 15.174*** 35.914*** 

(-1,0) 49527 39.11% 24.19% 19.55% 19.55% 27884:21643>>> 65.247*** 14.055*** 38.919*** 

(0,+1) 49527 40.37% 24.57% 20.21% 20.21% 27785:21742>>> 66.305*** 14.507*** 38.028*** 

(0,+2) 49527 49.85% 29.25% 16.64% 15.43% 27206:22321>>> 64.430*** 14.628*** 32.819*** 

(0,+5) 49529 71.53% 37.98% 11.97% 10.14% 26045:23484>>> 59.173*** 14.841*** 22.363*** 

Panel E: Cohort 3 Purchases using MM Equally Weighted 

(-5,+5) 64880 157.67% 115.63% 14.37% 15.84% 36795:28085>>> 136.055*** 39.204*** 37.209*** 

(-4,+4) 64879 141.98% 104.07% 15.80% 17.11% 37214:27665>>> 135.351*** 39.027*** 40.504*** 
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(-3,+3) 64878 123.47% 89.84% 17.66% 19.05% 37565:27313>>> 132.471*** 38.484*** 43.264*** 

(-2,-2) 64873 14.89% 12.93% 14.89% 14.89% 36352:28521>>> 50.403*** 12.278*** 33.760*** 

(-1,+1) 64875 68.55% 47.02% 22.86% 24.32% 38380:26495>>> 105.869*** 32.639*** 49.677*** 

(-5,0) 64880 97.16% 73.78% 16.21% 16.77% 37298:27582>>> 117.490*** 32.709*** 41.159*** 

(-2,0) 64875 66.02% 47.56% 22.01% 22.35% 38287:26588>>> 107.088*** 31.432*** 48.946*** 

(-1,0) 64875 51.13% 34.64% 25.56% 25.56% 38618:26257>>> 95.509*** 29.815*** 51.546*** 

(0,+1) 64875 53.03% 34.12% 26.53% 26.53% 38921:25954>>> 94.103*** 30.925*** 53.925*** 

(0,+2) 64875 67.73% 44.62% 22.60% 23.26% 38407:26468>>> 100.478*** 32.249*** 49.889*** 

(0,+5) 64875 96.13% 63.60% 16.08% 17.26% 36572:28303>>> 101.351*** 32.364*** 35.479*** 

Panel F: Cohort 3 Sales using MM Equally Weighted 

(-5,+5) 82440 118.47% 61.43% 10.81% 9.07% 43628:38812>>> 99.598*** 23.339*** 30.170*** 

(-4,+4) 82440 105.19% 56.67% 11.72% 10.13% 43956:38484>>> 101.557*** 22.909*** 32.457*** 

(-3,+3) 82440 89.44% 49.67% 12.81% 11.48% 44394:38046>>> 100.893*** 22.087*** 35.511*** 

(-2,-2) 82439 13.42% 8.62% 13.42% 13.42% 43606:38833>>> 46.296*** 8.771*** 30.020*** 

(-1,+1) 82439 49.18% 28.52% 16.42% 16.20% 45460:36979>>> 88.462*** 18.553*** 42.948*** 

(-5,0) 82440 82.65% 50.16% 13.78% 11.94% 45278:37162>>> 109.931*** 22.047*** 41.676*** 

(-2,0) 82440 51.10% 31.38% 17.03% 15.68% 45993:36447>>> 97.243*** 19.275*** 46.662*** 

(-1,0) 82439 37.67% 22.75% 18.84% 18.84% 46337:36102>>> 86.366*** 17.405*** 49.064*** 

(0,+1) 82438 37.08% 21.18% 18.59% 18.59% 45816:36622>>> 80.469*** 17.131*** 45.435*** 

(0,+2) 82439 45.11% 24.28% 15.12% 14.18% 44391:38048>>> 75.389*** 17.018*** 35.494*** 

(0,+5) 82439 61.39% 26.68% 10.34% 9.00% 42291:40148>>> 58.726*** 16.375*** 20.850*** 

Panel G: Cohort 4 Purchases using MM Equally Weighted 

(-5,+5) 64511 135.53% 89.23% 12.35% 12.56% 36015:28496>>> 130.556*** 28.678*** 36.192*** 

(-4,+4) 64510 120.88% 80.39% 13.44% 13.65% 36387:28123>>> 129.990*** 28.277*** 39.127*** 

(-3,+3) 64510 103.04% 68.82% 14.74% 14.96% 36622:27888>>> 126.188*** 27.332*** 40.978*** 

(-2,-2) 64506 14.16% 11.32% 14.16% 14.16% 35887:28619>>> 54.880*** 9.938*** 35.205*** 

(-1,+1) 64509 54.99% 34.96% 18.33% 18.76% 37164:27345>>> 97.896*** 22.280*** 45.251*** 

(-5,0) 64509 85.53% 61.32% 14.27% 14.03% 36813:27696>>> 121.412*** 24.506*** 42.487*** 
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Abnormal volume computed for both purchase and sales samples separately following standard methodology for different windows

(-2,0) 64509 54.92% 37.40% 18.31% 18.13% 37340:27169>>> 104.724*** 22.251*** 46.638*** 

(-1,0) 64509 40.76% 26.08% 20.39% 20.39% 37522:26987>>> 89.448*** 20.225*** 48.071*** 

(0,+1) 64508 40.41% 23.80% 20.21% 20.21% 37213:27295>>> 81.638*** 20.052*** 45.642*** 

(0,+2) 64510 52.22% 30.83% 17.45% 17.87% 36658:27852>>> 86.379*** 21.157*** 41.262*** 

(0,+5) 64511 76.17% 42.84% 12.75% 13.09% 35119:29392>>> 84.931*** 21.825*** 29.135*** 

Panel H: Cohort 4 Sales using MM Equally Weighted 

(-5,+5) 79448 90.05% 35.32% 8.21% 6.49% 40780:38668>>> 65.543*** 17.709*** 21.548*** 

(-4,+4) 79448 79.47% 33.32% 8.85% 7.26% 41046:38402>>> 68.346*** 17.276*** 23.438*** 

(-3,+3) 79448 67.91% 30.17% 9.73% 8.36% 41327:38121>>> 70.148*** 16.740*** 25.434*** 

(-2,-2) 79446 11.03% 6.63% 11.03% 11.03% 41477:37969>>> 40.705*** 7.193*** 26.507*** 

(-1,+1) 79448 37.01% 17.98% 12.36% 12.04% 42195:37253>>> 63.846*** 13.938*** 31.601*** 

(-5,0) 79448 65.96% 36.31% 11.00% 9.28% 42926:36522>>> 91.070*** 17.562*** 36.794*** 

(-2,0) 79448 39.49% 21.87% 13.17% 11.93% 42972:36476>>> 77.586*** 14.872*** 37.121*** 

(-1,0) 79448 28.47% 15.25% 14.24% 14.24% 42995:36453>>> 66.242*** 13.128*** 37.284*** 

(0,+1) 79448 26.73% 12.36% 13.41% 13.41% 42155:37293>>> 53.789*** 12.329*** 31.317*** 

(0,+2) 79448 32.22% 12.81% 10.80% 10.02% 40997:38451>>> 45.565*** 12.132*** 23.090*** 

(0,+5) 79448 42.28% 8.64% 7.13% 5.98% 38771:40677>>> 21.869*** 11.257*** 7.275*** 
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Table 22 CARs for Purchases using Market Model 

Panel A: Full Sample MM Equally weighted 

Window N CAR P.W. CAR Positive:Negative Patell Z CDA Gen. Sign Z 

(-5,+5) 195153 0.74% 0.48% 101049:94104>>> 33.369*** 13.876*** 32.432*** 

(-4,+4) 195152 0.72% 0.46% 101112:94040>>> 35.247*** 14.888*** 32.719*** 

(-3,+3) 195151 0.68% 0.42% 101266:93885>>> 37.189*** 15.846*** 33.419*** 

(-2,+2) 195146 0.56% 0.34% 101420:93726>>> 35.814*** 15.404*** 34.129*** 

(-1,+1) 195145 0.39% 0.23% 99653:95492>>> 30.448*** 13.855*** 26.125*** 

(0,+1) 195144 0.50% 0.30% 102226:92918>>> 49.577*** 21.911*** 37.785*** 

(0,+2) 195146 0.80% 0.50% 105457:89689>>> 66.979*** 28.434*** 52.419*** 

(0,+5) 195148 1.23% 0.78% 106707:88441>>> 74.108*** 31.040*** 58.077*** 

(+1,+30) 194093 1.57% 1.04% 102453:91640>>> 43.810*** 25.417*** 41.826*** 

(+2,+30) 194043 1.23% 0.81% 100740:93303>>> 34.761*** 20.224*** 34.157*** 

(-30,-2) 194150 -1.39% -0.94% 90146:104004<<< -40.376*** -22.911*** -14.209*** 

(-30,-1) 194150 -1.51% -1.02% 90020:104130<<< -43.099*** -24.435*** -14.781*** 

(-5,0) 195149 -0.33% -0.23% 93386:101763< -21.629*** -8.318*** -2.277* 

(-2,0) 195144 -0.08% -0.08% 94773:100371>>> -10.414*** -2.987** 4.018*** 

(-1,0) 195144 0.04% 0.00% 95258:99886>>> 0.373 1.868* 6.215*** 

Panel B: Cohort 1 MM Equally weighted 

Window N CAR P.W. CAR Positive:Negative Patell Z CDA Gen. Sign Z 

(-5,+5) 26835 0.74% 0.31% 13788:13047>>> 7.201*** 5.960*** 9.752*** 

(-4,+4) 26835 0.77% 0.33% 13827:13008>>> 8.449*** 6.798*** 10.229*** 

(-3,+3) 26835 0.67% 0.29% 13786:13049>>> 8.467*** 6.765*** 9.728*** 

(-2,+2) 26835 0.55% 0.24% 13845:12990>>> 8.072*** 6.477*** 10.449*** 

(-1,+1) 26834 0.41% 0.17% 13595:13239>>> 7.601*** 6.352*** 7.401*** 

(0,+1) 26834 0.68% 0.40% 14295:12539>>> 21.557*** 12.672*** 15.952*** 

(0,+2) 26835 1.09% 0.69% 14889:11946>>> 30.539*** 16.659*** 23.201*** 

(0,+5) 26835 1.70% 1.13% 15209:11626>>> 35.333*** 18.439*** 27.110*** 

(+1,+30) 25978 2.10% 1.37% 14158:11820>>> 18.615*** 13.610*** 20.321*** 

(+2,+30) 25972 1.64% 1.06% 13804:12168>>> 14.544*** 10.835*** 15.963*** 

(-30,-2) 25980 -2.93% -2.54% 11030:14950<<< -35.551*** -19.357*** -18.530*** 
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(-30,-1) 25980 -3.21% -2.78% 10919:15061<<< -38.341*** -20.836*** -19.908*** 

(-5,0) 26833 -0.74% -0.73% 12283:14550<<< -22.694*** -8.001*** -8.620*** 

(-2,0) 26833 -0.32% -0.36% 12576:14257<<< -16.044*** -4.947*** -5.041*** 

(-1,0) 26833 -0.04% -0.13% 12876:13957( -7.251*** -0.789 -1.376 

Panel C: Cohort 2 MM Equally weighted 

Window N CAR P.W. CAR Positive:Negative Patell Z CDA Gen. Sign Z 

(-5,+5) 29875 0.86% 0.45% 15349:14526>>> 10.805*** 10.603*** 12.331*** 

(-4,+4) 29875 0.87% 0.46% 15382:14493>>> 12.094*** 11.782*** 12.714*** 

(-3,+3) 29875 0.82% 0.46% 15437:14438>>> 13.737*** 12.615*** 13.351*** 

(-2,+2) 29874 0.70% 0.39% 15520:14354>>> 13.868*** 12.746*** 14.318*** 

(-1,+1) 29874 0.50% 0.25% 15243:14631>>> 11.736*** 11.703*** 11.109*** 

(0,+1) 29874 0.68% 0.42% 15940:13934>>> 23.622*** 19.694*** 19.182*** 

(0,+2) 29874 1.02% 0.68% 16483:13391>>> 31.080*** 24.093*** 25.472*** 

(0,+5) 29875 1.56% 1.05% 16710:13165>>> 34.117*** 26.076*** 28.095*** 

(+1,+30) 29842 1.87% 1.32% 15819:14023>>> 19.286*** 17.093*** 18.141*** 

(+2,+30) 29829 1.45% 1.01% 15538:14291>>> 15.121*** 13.505*** 14.960*** 

(-30,-2) 29861 -1.68% -1.48% 13389:16472<<< -22.076*** -15.633*** -10.122*** 

(-30,-1) 29861 -1.87% -1.66% 13346:16515<<< -24.213*** -17.138*** -10.620*** 

(-5,0) 29874 -0.44% -0.48% 13825:16049<<< -15.613*** -7.391*** -5.315*** 

(-2,0) 29874 -0.06% -0.17% 14365:15509 -7.698*** -1.517$ 0.94 

(-1,0) 29874 0.07% -0.04% 14477:15397> -2.531** 2.135* 2.237* 

Panel D: Cohort 3 MM Equally weighted 

Window N CAR P.W. CAR Positive:Negative Patell Z CDA Gen. Sign Z 

(-5,+5) 64885 0.76% 0.46% 33153:31732>>> 17.471*** 12.029*** 15.635*** 

(-4,+4) 64884 0.72% 0.43% 33185:31699>>> 18.237*** 12.552*** 15.891*** 

(-3,+3) 64883 0.69% 0.42% 33285:31598>>> 19.863*** 13.789*** 16.680*** 

(-2,+2) 64880 0.58% 0.35% 33501:31379>>> 19.735*** 13.554*** 18.389*** 

(-1,+1) 64880 0.41% 0.24% 33019:31861>>> 17.347*** 12.428*** 14.602*** 

(0,+1) 64880 0.53% 0.33% 34066:30814>>> 29.300*** 19.638*** 22.829*** 

(0,+2) 64880 0.84% 0.54% 35151:29729>>> 39.382*** 25.627*** 31.355*** 

(0,+5) 64880 1.31% 0.84% 35422:29458>>> 43.472*** 28.110*** 33.485*** 

(+1,+30) 64839 1.77% 1.18% 34335:30504>>> 27.062*** 21.895*** 25.488*** 
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(+2,+30) 64816 1.40% 0.92% 33630:31186>>> 21.610*** 17.634*** 20.037*** 

(-30,-2) 64866 -1.48% -1.13% 29635:35231<<< -26.513*** -18.591*** -11.558*** 

(-30,-1) 64866 -1.60% -1.22% 29514:35352<<< -28.264*** -19.814*** -12.509*** 

(-5,0) 64885 -0.39% -0.31% 30503:34382<<< -15.800*** -8.478*** -5.188*** 

(-2,0) 64880 -0.11% -0.11% 31171:33709 -8.230*** -3.402*** 0.08 

(-1,0) 64880 0.04% -0.01% 31371:33509> -1.103 1.372* 1.652* 

Panel E: Cohort 4 MM Equally weighted 

Window N CAR P.W. CAR Positive:Negative Patell Z CDA Gen. Sign Z 

(-5,+5) 64515 0.64% 0.50% 33860:30655>>> 23.189*** 13.136*** 21.551*** 

(-4,+4) 64515 0.62% 0.47% 33849:30666>>> 23.936*** 14.008*** 21.465*** 

(-3,+3) 64515 0.58% 0.42% 33908:30607>>> 24.257*** 14.686*** 21.929*** 

(-2,+2) 64514 0.46% 0.33% 33793:30721>>> 22.751*** 13.908*** 21.027*** 

(-1,+1) 64514 0.30% 0.21% 33178:31336>>> 18.839*** 11.722*** 16.182*** 

(0,+1) 64513 0.34% 0.22% 33352:31161>>> 23.807*** 16.214*** 17.557*** 

(0,+2) 64514 0.56% 0.36% 34237:30277>>> 32.377*** 21.935*** 24.526*** 

(0,+5) 64515 0.87% 0.56% 34669:29846>>> 35.302*** 23.889*** 27.925*** 

(+1,+30) 64486 1.13% 0.80% 33676:30810>>> 22.329*** 15.695*** 20.341*** 

(+2,+30) 64482 0.88% 0.63% 33323:31159>>> 18.049*** 12.468*** 17.575*** 

(-30,-2) 64488 -0.78% -0.29% 31386:33102> -8.304*** -11.048*** 2.286* 

(-30,-1) 64488 -0.82% -0.30% 31483:33005>> -8.421*** -11.419*** 3.050** 

(-5,0) 64514 -0.13% -0.01% 32066:32448>>> -0.338 -3.704*** 7.420*** 

(-2,0) 64514 -0.02% 0.02% 32020:32494>>> 2.077* -0.587 7.058*** 

(-1,0) 64514 0.05% 0.05% 32021:32493>>> 5.494*** 2.298* 7.066*** 

Cumulative abnormal returns (CARs) computed for purchases following standard event study methodology  



 

 

 

1
5
1

 

Table 23 CARs for Sales using Market Model 

Panel A: Full Sample MM Equally weighted 

Window N CAR P.W. CAR Positive:Negative Patell Z CDA Gen. Sign Z 

(-5,+5) 266921 0.48% 0.55% 136898:130023>>> 45.022*** 7.064*** 35.831*** 

(-4,+4) 266921 0.44% 0.49% 136581:130340>>> 44.630*** 7.256*** 34.603*** 

(-3,+3) 266920 0.39% 0.42% 135684:131236>>> 43.574*** 7.342*** 31.129*** 

(-2,+2) 266919 0.37% 0.37% 135593:131326>>> 45.419*** 8.160*** 30.778*** 

(-1,+1) 266916 0.30% 0.28% 134893:132023>>> 43.531*** 8.400*** 28.072*** 

(0,+1) 266915 0.08% 0.10% 129315:137600>>> 18.496*** 2.942** 6.460*** 

(0,+2) 266918 -0.02% 0.02% 126749:140169<<< 3.707*** -0.574 -3.489*** 

(0,+5) 266920 -0.26% -0.13% 124062:142858<<< -14.240*** -5.251*** -13.904*** 

(+1,+30) 266278 -0.38% -0.28% 128301:137977<<< -14.145*** -6.289*** -5.499*** 

(+2,+30) 266174 -0.33% -0.24% 128798:137376<<< -12.430*** -5.516*** -3.377*** 

(-30,-2) 266641 3.11% 2.51% 159130:107511>>> 126.291*** 52.513*** 113.265*** 

(-30,-1) 266642 3.39% 2.73% 161141:105501>>> 135.056*** 56.198*** 121.054*** 

(-5,0) 266918 0.92% 0.83% 144978:121940>>> 93.253*** 18.476*** 67.146*** 

(-2,0) 266917 0.57% 0.51% 141683:125234>>> 80.419*** 16.285*** 54.380*** 

(-1,0) 266915 0.39% 0.34% 138657:128258>>> 66.028*** 13.686*** 42.659*** 

Panel B: Cohort 1 MM Equally weighted 

Window N CAR P.W. CAR Positive:Negative Patell Z CDA Gen. Sign Z 

(-5,+5) 41598 0.41% 0.50% 20895:20703>>> 11.391*** 4.821*** 11.222*** 

(-4,+4) 41598 0.42% 0.48% 20836:20762>>> 12.060*** 5.412*** 10.643*** 

(-3,+3) 41598 0.40% 0.43% 20693:20905>>> 12.252*** 5.944*** 9.239*** 

(-2,+2) 41598 0.42% 0.43% 20808:20790>>> 14.576*** 7.293*** 10.368*** 

(-1,+1) 41598 0.35% 0.35% 20691:20907>>> 15.162*** 7.864*** 9.219*** 

(0,+1) 41598 0.13% 0.14% 19977:21621> 7.545*** 3.457*** 2.209* 

(0,+2) 41598 0.02% 0.06% 19732:21866 2.628** 0.391 -0.197 

(0,+5) 41598 -0.23% -0.11% 19369:22229<<< -3.499*** -3.669*** -3.761*** 

(+1,+30) 41400 -1.46% -1.06% 19304:22096<<< -14.526*** -12.475*** -3.621*** 

(+2,+30) 41385 -1.41% -1.03% 19325:22060<<< -14.317*** -12.206*** -3.345*** 

(-30,-2) 41465 1.46% 1.50% 22168:19297>>> 20.915*** 12.686*** 24.242*** 
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(-30,-1) 41465 1.69% 1.71% 22418:19047>>> 23.446*** 14.420*** 26.701*** 

(-5,0) 41598 0.83% 0.79% 21637:19961>>> 24.387*** 13.176*** 18.508*** 

(-2,0) 41598 0.59% 0.54% 21374:20224>>> 23.911*** 13.238*** 15.925*** 

(-1,0) 41598 0.41% 0.38% 21018:20580>>> 20.493*** 11.336*** 12.430*** 

Panel C: Cohort 2 MM Equally weighted 

Window N CAR P.W. CAR Positive:Negative Patell Z CDA Gen. Sign Z 

(-5,+5) 49534 0.36% 0.45% 24731:24803>>> 13.718*** 5.052*** 11.087*** 

(-4,+4) 49534 0.34% 0.40% 24699:24835>>> 13.543*** 5.258*** 10.799*** 

(-3,+3) 49534 0.31% 0.36% 24584:24950>>> 13.834*** 5.482*** 9.764*** 

(-2,+2) 49534 0.32% 0.35% 24552:24982>>> 15.536*** 6.727*** 9.477*** 

(-1,+1) 49534 0.28% 0.27% 24503:25031>>> 15.441*** 7.600*** 9.036*** 

(0,+1) 49534 0.08% 0.10% 23580:25954 6.989*** 2.772** 0.73 

(0,+2) 49534 -0.03% 0.02% 23071:26463<<< 1.084 -0.926 -3.850*** 

(0,+5) 49534 -0.29% -0.15% 22772:26762<<< -6.256*** -5.514*** -6.540*** 

(+1,+30) 49445 -1.67% -1.09% 22172:27273<<< -19.808*** -20.380*** -11.735*** 

(+2,+30) 49421 -1.57% -1.02% 22258:27163<<< -18.844*** -19.437*** -10.861*** 

(-30,-2) 49505 1.65% 1.64% 26840:22665>>> 30.313*** 20.464*** 30.029*** 

(-30,-1) 49506 1.86% 1.81% 27100:22406>>> 32.913*** 22.598*** 32.365*** 

(-5,0) 49534 0.84% 0.78% 26132:23402>>> 31.867*** 16.000*** 23.693*** 

(-2,0) 49534 0.55% 0.50% 25627:23907>>> 28.921*** 14.768*** 19.149*** 

(-1,0) 49534 0.39% 0.34% 25040:24494>>> 24.110*** 12.853*** 13.868*** 

Panel D: Cohort 3 MM Equally weighted 

Window N CAR P.W. CAR Positive:Negative Patell Z CDA Gen. Sign Z 

(-5,+5) 82445 0.43% 0.51% 41918:40527>>> 23.139*** 5.494*** 17.849*** 

(-4,+4) 82445 0.41% 0.46% 41893:40552>>> 23.292*** 5.734*** 17.675*** 

(-3,+3) 82445 0.37% 0.40% 41631:40814>>> 22.780*** 5.868*** 15.848*** 

(-2,+2) 82445 0.35% 0.35% 41643:40802>>> 24.050*** 6.585*** 15.932*** 

(-1,+1) 82444 0.28% 0.27% 41590:40854>>> 23.383*** 6.799*** 15.566*** 

(0,+1) 82443 0.07% 0.09% 39804:42639>>> 9.985*** 2.215* 3.116*** 

(0,+2) 82444 -0.05% 0.01% 39004:43440<< 0.588 -1.112 -2.465** 

(0,+5) 82444 -0.34% -0.19% 37955:44489<<< -11.786*** -5.766*** -9.780*** 

(+1,+30) 82268 -1.65% -1.09% 36728:45540<<< -30.080*** -20.864*** -18.121*** 
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(+2,+30) 82236 -1.54% -1.01% 36935:45301<<< -28.420*** -19.804*** -16.573*** 

(-30,-2) 82403 2.09% 1.93% 46484:35919>>> 53.962*** 26.744*** 49.481*** 

(-30,-1) 82403 2.30% 2.11% 46963:35440>>> 57.895*** 28.957*** 52.822*** 

(-5,0) 82445 0.96% 0.87% 44651:37794>>> 53.847*** 16.472*** 36.905*** 

(-2,0) 82445 0.59% 0.52% 43813:38632>>> 45.642*** 14.234*** 31.062*** 

(-1,0) 82444 0.40% 0.35% 42732:39712>>> 37.241*** 11.771*** 23.529*** 

Panel E: Cohort 4 MM Equally weighted 

Window N CAR P.W. CAR Positive:Negative Patell Z CDA Gen. Sign Z 

(-5,+5) 79449 0.60% 0.61% 42060:37389>>> 34.023*** 8.312*** 25.899*** 

(-4,+4) 79449 0.52% 0.53% 41846:37603>>> 32.739*** 8.076*** 24.380*** 

(-3,+3) 79449 0.45% 0.45% 41549:37900>>> 31.595*** 7.900*** 22.271*** 

(-2,+2) 79449 0.39% 0.38% 41416:38033>>> 31.142*** 8.095*** 21.327*** 

(-1,+1) 79449 0.30% 0.27% 41121:38328>>> 29.119*** 7.929*** 19.232*** 

(0,+1) 79449 0.07% 0.09% 39216:40233>>> 11.448*** 2.387** 5.708*** 

(0,+2) 79449 -0.02% 0.03% 38253:41196 2.768** -0.457 -1.129 

(0,+5) 79449 -0.21% -0.08% 37475:41974<<< -6.246*** -3.925*** -6.652*** 

(+1,+30) 79346 -1.22% -0.71% 36137:43209<<< -23.687*** -17.161*** -16.041*** 

(+2,+30) 79319 -1.13% -0.64% 36328:42991<<< -21.996*** -16.112*** -14.594*** 

(-30,-2) 79427 1.96% 1.75% 45541:33886>>> 59.248*** 28.052*** 50.459*** 

(-30,-1) 79427 2.19% 1.94% 46206:33221>>> 64.606*** 30.804*** 55.181*** 

(-5,0) 79449 0.98% 0.85% 44961:34488>>> 63.789*** 18.443*** 46.494*** 

(-2,0) 79449 0.58% 0.51% 43584:35865>>> 53.679*** 15.522*** 36.718*** 

(-1,0) 79449 0.40% 0.34% 42795:36654>>> 44.113*** 12.976*** 31.117*** 

Cumulative abnormal returns (CARs) computed for purchases following standard event study methodology
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Table 24 Price informativeness and Purchases (Full and Cohorts)   

Full Sample 

 

(1) (2) (3) (4) (5) 

 

vold3 vold3 vold3 vold3 vold3 

lnbuyfreq 0.001*** 

    

 

(8.052) 

    lnbuyshrsfreq 

 

0.000*** 

   

  

(9.277) 

   lnbuymkval 

  

0.000*** 

  

   

(6.344) 

  percofeqtradedbuys 

   

0.023** 

 

    

(2.133) 

 percofinstradebuys 

    

0.027*** 

     

(9.286) 

lnat -0.002*** -0.002*** -0.002*** -0.002*** -0.002*** 

 

(-7.183) (-5.817) (-6.058) (-5.970) (-5.769) 

lnlev 0.011*** 0.010*** 0.010*** 0.010*** 0.010*** 

 

(9.717) (6.943) (7.083) (6.913) (6.828) 

lag1roa -0.008*** -0.009*** -0.009*** -0.009*** -0.009*** 

 

(-9.456) (-8.911) (-8.916) (-8.920) (-8.787) 

insdcf -0.004*** -0.002 -0.002* -0.002* -0.002 

 

(-4.233) (-1.458) (-1.799) (-1.825) (-1.559) 

lnbm 0.000 0.000 0.000 0.000 0.000 

 

(1.608) (1.160) (1.407) (1.195) (0.953) 

lnavgprice -0.002*** -0.002*** -0.002*** -0.002*** -0.002*** 

 

(-7.717) (-5.178) (-6.599) (-7.097) (-6.261) 

lnavgvol 0.000 0.000** 0.000** 0.000** 0.000** 

 

(0.314) (2.142) (2.277) (2.323) (2.249) 

bhret -0.001*** -0.000 -0.000* -0.000** -0.000 

 

(-3.404) (-0.906) (-1.892) (-2.122) (-1.524) 

intercept 0.028*** 0.020*** 0.022*** 0.025*** 0.022*** 

 

(4.015) (3.039) (3.263) (3.698) (3.289) 

adj. R-sq 0.702 0.710 0.708 0.707 0.709 

N 16666 10555 10555 10555 10545 

Year FE YES YES YES YES YES 

Ind. FE YES YES YES YES YES 

Firm FE YES YES YES YES YES 

Panel B: Cohort 2 

 

(1) (2) (3) (4) (5) 

 

vold3 vold3 vold3 vold3 vold3 

lnbuyfreq 0.002*** 

    

 

(3.755) 

    lnbuyshrsfreq 

 

0.001*** 

   

  

(2.649) 

   lnbuymkval 

  

0.001* 

  

   

(1.920) 

  percofeqtradedbuys 

   

0.035 

 

    

(0.804) 

 percofinstradebuys 

    

0.041*** 

     

(3.029) 

lnat -0.003 -0.002 -0.002 -0.001 -0.002 

 

(-1.581) (-0.784) (-0.728) (-0.565) (-0.977) 
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lnlev 0.013* 0.016 0.017 0.015 0.016 

 

(1.741) (1.513) (1.555) (1.388) (1.481) 

lag1roa 0.005 0.001 0.001 0.001 0.001 

 

(1.322) (0.167) (0.108) (0.133) (0.197) 

insdcf -0.001 -0.001 -0.002 -0.002 -0.003 

 

(-0.335) (-0.250) (-0.315) (-0.364) (-0.594) 

lnbm 0.000 0.001 0.001 0.001 0.000 

 

(0.125) (0.692) (0.782) (0.691) (0.358) 

lnavgprice 0.003 0.005** 0.005* 0.004* 0.005** 

 

(1.578) (2.095) (1.942) (1.890) (2.143) 

lnavgvol -0.002* -0.003** -0.003** -0.003*** -0.004*** 

 

(-1.919) (-2.332) (-2.429) (-2.628) (-2.735) 

bhret -0.000 -0.000 -0.000 -0.000 -0.000 

 

(-0.527) (-0.002) (-0.236) (-0.428) (-0.071) 

intercept 0.053*** 0.055*** 0.056*** 0.063*** 0.062*** 

 

(4.206) (3.378) (3.448) (3.918) (3.960) 

adj. R-sq 0.684 0.703 0.699 0.695 0.706 

N 1687 1022 1022 1022 1021 

Year FE YES YES YES YES YES 

Ind. FE YES YES YES YES YES 

Firm FE YES YES YES YES YES 

Panel C: Cohort 2 

 

(1) (2) (3) (4) (5) 

 

vold3 vold3 vold3 vold3 vold3 

lnbuyfreq 0.001** 

    

 

(2.077) 

    lnbuyshrsfreq 

 

0.000** 

   

  

(2.224) 

   lnbuymkval 

  

0.000 

  

   

(1.534) 

  percofeqtradedbuys 

   

0.003 

 

    

(0.085) 

 percofinstradebuys 

    

0.009 

     

(0.995) 

lnat -0.002 -0.004** -0.004** -0.004** -0.004** 

 

(-1.560) (-1.966) (-1.991) (-1.968) (-2.037) 

lnlev 0.009** 0.011* 0.011* 0.011* 0.011* 

 

(2.000) (1.747) (1.741) (1.674) (1.700) 

lag1roa -0.006** 0.001 0.001 0.001 0.001 

 

(-2.561) (0.371) (0.314) (0.195) (0.178) 

insdcf 0.003 0.002 0.002 0.001 0.001 

 

(1.029) (0.499) (0.366) (0.271) (0.320) 

lnbm 0.001** 0.002** 0.002** 0.002*** 0.002*** 

 

(2.402) (2.427) (2.572) (2.601) (2.646) 

lnavgprice -0.000 0.002 0.001 0.001 0.002 

 

(-0.172) (1.329) (1.105) (0.994) (1.117) 

lnavgvol -0.002*** -0.003*** -0.003*** -0.003*** -0.003*** 

 

(-3.779) (-3.725) (-3.690) (-3.710) (-3.669) 

bhret -0.001** -0.001 -0.001 -0.001* -0.001 

 

(-2.463) (-1.323) (-1.585) (-1.727) (-1.610) 

intercept 0.075*** 0.086*** 0.088*** 0.092*** 0.091*** 

 

(7.297) (6.159) (6.280) (6.639) (6.636) 

adj. R-sq 0.705 0.700 0.698 0.697 0.695 
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N 2441 1550 1550 1550 1545 

Year FE YES YES YES YES YES 

Ind. FE YES YES YES YES YES 

Firm FE YES YES YES YES YES 

Panel D: Cohort 3 

 

(1) (2) (3) (4) (5) 

 

vold3 vold3 vold3 vold3 vold3 

lnbuyfreq 0.001*** 

    

 

(4.263) 

    lnbuyshrsfreq 

 

0.001*** 

   

  

(5.010) 

   lnbuymkval 

  

0.000*** 

  

   

(3.536) 

  percofeqtradedbuys 

   

0.050*** 

 

    

(2.587) 

 percofinstradebuys 

    

0.021*** 

     

(3.556) 

lnat -0.002*** -0.003*** -0.003*** -0.003*** -0.003*** 

 

(-3.485) (-3.437) (-3.689) (-3.655) (-3.612) 

lnlev 0.005** 0.004 0.004 0.004 0.004 

 

(2.392) (1.255) (1.448) (1.370) (1.515) 

lag1roa -0.009*** -0.013*** -0.013*** -0.013*** -0.012*** 

 

(-5.938) (-6.337) (-6.345) (-6.421) (-6.105) 

insdcf -0.004** -0.002 -0.002 -0.003 -0.002 

 

(-2.406) (-1.012) (-1.183) (-1.234) (-1.150) 

lnbm -0.000 -0.001* -0.001 -0.001* -0.001* 

 

(-1.071) (-1.802) (-1.565) (-1.671) (-1.688) 

lnavgprice -0.002*** -0.002** -0.002*** -0.002*** -0.002** 

 

(-3.482) (-2.160) (-2.695) (-2.886) (-2.563) 

lnavgvol -0.001* -0.000 -0.000 -0.000 -0.000 

 

(-1.721) (-0.847) (-0.797) (-0.807) (-0.908) 

bhret -0.001* -0.001 -0.001* -0.001** -0.001** 

 

(-1.688) (-1.430) (-1.950) (-1.995) (-2.131) 

intercept 0.047*** 0.041*** 0.044*** 0.048*** 0.046*** 

 

(8.643) (5.305) (5.669) (6.228) (6.079) 

adj. R-sq 0.662 0.660 0.658 0.657 0.659 

N 5436 3373 3373 3373 3370 

Year FE YES YES YES YES YES 

Ind. FE YES YES YES YES YES 

Firm FE YES YES YES YES YES 

Panel E: Cohort 4 

 

(1) (2) (3) (4) (5) 

 

vold3 vold3 vold3 vold3 vold3 

lnbuyfreq 0.001*** 

    

 

(4.488) 

    lnbuyshrsfreq 

 

0.000*** 

   

  

(4.540) 

   lnbuymkval 

  

0.000*** 

  

   

(3.056) 

  percofeqtradedbuys 

   

0.030 

 

    

(1.551) 

 percofinstradebuys 

    

0.042*** 

     

(8.212) 
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lnat -0.001*** -0.000 -0.000 -0.000 -0.000 

 

(-2.603) (-0.644) (-0.708) (-0.599) (-0.434) 

lnlev 0.010*** 0.006*** 0.006*** 0.005*** 0.005** 

 

(5.629) (2.742) (2.756) (2.628) (2.417) 

lag1roa -0.008*** -0.011*** -0.011*** -0.011*** -0.011*** 

 

(-4.959) (-5.685) (-5.650) (-5.673) (-5.645) 

insdcf -0.004** -0.002 -0.002 -0.002 -0.001 

 

(-2.312) (-1.051) (-1.226) (-1.247) (-0.775) 

lnbm 0.001** 0.000 0.000 0.000 -0.000 

 

(2.438) (0.436) (0.515) (0.367) (-0.006) 

lnavgprice -0.002*** -0.003*** -0.003*** -0.003*** -0.003*** 

 

(-5.951) (-5.484) (-6.169) (-6.455) (-6.057) 

lnavgvol 0.000 -0.000 -0.000 0.000 -0.000 

 

(0.763) (-0.119) (-0.028) (0.147) (-0.025) 

bhret -0.000 0.000 -0.000 -0.000 0.000 

 

(-0.794) (0.140) (-0.201) (-0.219) (0.343) 

intercept 0.028*** 0.033*** 0.034*** 0.035*** 0.031*** 

 

(5.063) (6.419) (6.642) (6.808) (6.228) 

adj. R-sq 0.724 0.728 0.727 0.726 0.732 

N 6474 4193 4193 4193 4193 

Year FE YES YES YES YES YES 

Ind. FE YES YES YES YES YES 

Firm FE YES YES YES YES YES 

Regression of idiosyncratic volatility on insider trading variables and controls for the  

sample of purchases. Regression models include firm, year and industry fixed effects.  
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Table 25 Price informativeness and Insider sales (Full and Cohorts) 

 

Full Sample 

 

(1) (2) (3) (4) (5) 

 

vold3 vold3 vold3 vold3 vold3 

lnsellfreq -0.000** 

    

 

(-2.502) 

    lnsellshrsfreq 

 

0.000*** 

   

  

(4.523) 

   lnsellmkval 

  

0.000*** 

  

   

(2.970) 

  percofeqtradedsell 

   

0.007*** 

 

    

(3.495) 

 percofinstradesell 

    

0.001** 

     

(2.361) 

lnat -0.002*** -0.002*** -0.002*** -0.002*** -0.002*** 

 

(-7.486) (-6.881) (-6.983) (-6.917) (-6.684) 

lnlev 0.010*** 0.009*** 0.009*** 0.009*** 0.009*** 

 

(10.714) (9.349) (9.401) (9.344) (9.115) 

lag1roa -0.008*** -0.008*** -0.008*** -0.008*** -0.008*** 

 

(-11.575) (-11.408) (-11.377) (-11.409) (-11.607) 

insdcf -0.006*** -0.005*** -0.005*** -0.005*** -0.004*** 

 

(-7.919) (-6.199) (-6.274) (-6.216) (-5.594) 

lnbm 0.000 0.000 0.000 0.000 0.000 

 

(1.402) (0.405) (0.440) (0.359) (0.177) 

lnavgprice -0.002*** -0.002*** -0.003*** -0.003*** -0.003*** 

 

(-11.087) (-11.853) (-12.654) (-12.726) (-12.597) 

lnavgvol 0.000 0.000** 0.000** 0.000*** 0.000*** 

 

(0.298) (2.488) (2.512) (2.717) (2.598) 

bhret -0.000* 0.000** 0.000* 0.000** 0.000** 

 

(-1.803) (2.157) (1.895) (2.028) (2.336) 

intercept 0.040*** 0.037*** 0.038*** 0.038*** 0.038*** 

 

(8.116) (7.298) (7.447) (7.606) (7.545) 

adj. R-sq 0.691 0.684 0.684 0.684 0.685 

N 23698 20294 20294 20292 19845 

Year FE YES YES YES YES YES 

Ind. FE YES YES YES YES YES 

Firm FE YES YES YES YES YES 

Panel B: Cohort 1 

 

(1) (2) (3) (4) (5) 

 

vold3 vold3 vold3 vold3 vold3 

lnsellfreq -0.000 

    

 

(-0.447) 
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lnsellshrsfreq 

 

0.000 

   

  

(1.240) 

   lnsellmkval 

  

0.000 

  

   

(0.948) 

  percofeqtradedsell 

   

-0.002 

 

    

(-0.413) 

 percofinstradesell 

    

-0.002 

     

(-0.633) 

lnat -0.001 -0.001 -0.001 -0.001 -0.001 

 

(-0.971) (-0.364) (-0.356) (-0.339) (-0.644) 

lnlev 0.007 0.009 0.009 0.009 0.010* 

 

(1.284) (1.465) (1.481) (1.513) (1.757) 

lag1roa 0.005* 0.005* 0.005* 0.005* 0.006* 

 

(1.718) (1.697) (1.702) (1.768) (1.959) 

insdcf 0.002 0.003 0.003 0.003 0.003 

 

(0.559) (0.897) (0.889) (0.908) (0.940) 

lnbm 0.000 0.001** 0.001** 0.001** 0.001* 

 

(0.800) (2.127) (2.167) (2.172) (1.908) 

lnavgprice 0.002 0.000 -0.000 -0.000 -0.000 

 

(1.436) (0.046) (-0.064) (-0.143) (-0.118) 

lnavgvol -0.002*** -0.001* -0.001* -0.002** -0.002** 

 

(-2.623) (-1.912) (-1.928) (-2.063) (-2.183) 

bhret -0.001 -0.001* -0.001* -0.001* -0.001* 

 

(-1.404) (-1.778) (-1.838) (-1.785) (-1.730) 

intercept 0.051*** 0.060*** 0.061*** 0.064*** 0.065*** 

 

(4.838) (5.738) (5.789) (6.279) (6.275) 

adj. R-sq 0.687 0.670 0.670 0.669 0.663 

N 2508 2007 2007 2007 1966 

Year FE YES YES YES YES YES 

Ind. FE YES YES YES YES YES 

Firm FE YES YES YES YES YES 

Panel C: Cohort 2 

 

(1) (2) (3) (4) (5) 

 

vold3 vold3 vold3 vold3 vold3 

lnsellfreq -0.00039* 

    

 

(-1.777) 

    lnsellshrsfreq 

 

0.000 

   

  

(0.360) 

   lnsellmkval 

  

0.000 

  

   

(0.284) 

  percofeqtradedsell 

   

0.000 

 

    

(0.030) 

 percofinstradesell 

    

-0.000 
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(-0.272) 

lnat -0.001 -0.000 -0.000 -0.000 -0.000 

 

(-1.536) (-0.252) (-0.259) (-0.257) (-0.084) 

lnlev 0.014*** 0.012*** 0.012*** 0.012*** 0.013*** 

 

(4.291) (3.467) (3.477) (3.487) (3.600) 

lag1roa -0.007*** -0.005*** -0.005*** -0.005*** -0.005*** 

 

(-4.808) (-2.949) (-2.952) (-2.953) (-3.394) 

insdcf 0.001 0.004* 0.004* 0.004* 0.005* 

 

(0.570) (1.692) (1.686) (1.708) (1.955) 

lnbm 0.002*** 0.002*** 0.002*** 0.002*** 0.002*** 

 

(4.501) (3.579) (3.585) (3.573) (3.697) 

lnavgprice -0.000 0.001 0.001 0.001 0.001 

 

(-0.030) (0.846) (0.819) (0.823) (1.024) 

lnavgvol -0.002*** -0.002*** -0.002*** -0.002*** -0.002*** 

 

(-5.196) (-5.573) (-5.574) (-5.574) (-5.072) 

bhret -0.001** -0.000 -0.000 -0.000 -0.000 

 

(-1.962) (-0.765) (-0.785) (-0.757) (-0.927) 

intercept 0.079*** 0.069*** 0.069*** 0.069*** 0.067*** 

 

(9.605) (7.790) (7.819) (7.916) (7.673) 

adj. R-sq 0.687 0.691 0.691 0.691 0.693 

N 3904 3378 3378 3378 3271 

Year FE YES YES YES YES YES 

Ind. FE YES YES YES YES YES 

Firm FE YES YES YES YES YES 

Panel D: Cohort 3 

 

(1) (2) (3) (4) (5) 

 

vold3 vold3 vold3 vold3 vold3 

lnsellfreq -0.000 

    

 

(-1.463) 

    lnsellshrsfreq 

 

0.000 

   

  

(0.367) 

   lnsellmkval 

  

-0.000 

  

   

(-0.351) 

  percofeqtradedsell 

   

0.006 

 

    

(1.456) 

 percofinstradesell 

    

0.002** 

     

(2.360) 

lnat -0.001*** -0.001** -0.001** -0.001** -0.001** 

 

(-2.924) (-2.462) (-2.478) (-2.434) (-2.082) 

lnlev 0.006*** 0.004** 0.004** 0.004** 0.004** 

 

(3.281) (2.231) (2.235) (2.223) (2.133) 

lag1roa -0.010*** -0.011*** -0.011*** -0.011*** -0.011*** 

 

(-7.732) (-8.544) (-8.541) (-8.533) (-8.316) 
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insdcf -0.005*** -0.002* -0.002* -0.002* -0.002 

 

(-3.699) (-1.678) (-1.662) (-1.725) (-1.375) 

lnbm -0.000 -0.000* -0.000** -0.000* -0.000** 

 

(-1.279) (-1.933) (-1.969) (-1.948) (-1.997) 

lnavgprice -0.002*** -0.003*** -0.003*** -0.003*** -0.003*** 

 

(-5.431) (-6.986) (-7.081) (-7.065) (-6.914) 

lnavgvol -0.001** -0.000 -0.000 -0.000 -0.000 

 

(-2.552) (-1.286) (-1.295) (-1.237) (-1.312) 

bhret -0.001*** -0.000 -0.000 -0.000 -0.000 

 

(-2.620) (-1.244) (-1.187) (-1.277) (-1.061) 

intercept 0.047*** 0.040*** 0.041*** 0.040*** 0.040*** 

 

(10.493) (8.217) (8.316) (8.276) (8.092) 

adj. R-sq 0.660 0.656 0.656 0.656 0.659 

N 7662 6532 6532 6531 6368 

Year FE YES YES YES YES YES 

Ind. FE YES YES YES YES YES 

Firm FE YES YES YES YES YES 

Panel E: Cohort 4 

 

(1) (2) (3) (4) (5) 

 

vold3 vold3 vold3 vold3 vold3 

lnsellfreq -0.000 

    

 

(-0.431) 

    lnsellshrsfreq 

 

0.000*** 

   

  

(4.482) 

   lnsellmkval 

  

0.000*** 

  

   

(3.909) 

  percofeqtradedsell 

   

0.025*** 

 

    

(5.173) 

 percofinstradesell 

    

0.002** 

     

(2.300) 

lnat -0.001** -0.000 -0.000 -0.001 -0.000 

 

(-2.374) (-1.196) (-1.270) (-1.298) (-0.998) 

lnlev 0.007*** 0.006*** 0.006*** 0.006*** 0.005*** 

 

(4.941) (3.913) (3.937) (3.913) (3.545) 

lag1roa -0.009*** -0.009*** -0.009*** -0.009*** -0.009*** 

 

(-6.720) (-6.576) (-6.599) (-6.626) (-6.717) 

insdcf -0.005*** -0.003** -0.003** -0.003* -0.003** 

 

(-3.522) (-1.988) (-2.100) (-1.948) (-2.013) 

lnbm 0.000 0.000 0.000 0.000 0.000 

 

(1.496) (0.894) (0.984) (0.987) (0.767) 

lnavgprice -0.003*** -0.003*** -0.003*** -0.003*** -0.003*** 

 

(-7.782) (-7.940) (-8.545) (-8.602) (-8.637) 

lnavgvol 0.000 0.000* 0.000* 0.000** 0.000** 



 

 162   

 

(1.391) (1.660) (1.719) (2.100) (2.016) 

bhret -0.000 0.001*** 0.001*** 0.001*** 0.001*** 

 

(-0.109) (3.427) (3.118) (3.252) (3.907) 

intercept 0.025*** 0.019*** 0.020*** 0.021*** 0.021*** 

 

(4.871) (3.827) (3.905) (4.132) (4.084) 

adj. R-sq 0.723 0.718 0.718 0.719 0.719 

N 8753 7638 7638 7638 7510 

Year FE YES YES YES YES YES 

Ind. FE YES YES YES YES YES 

Firm FE YES YES YES YES YES 

Regression of idiosyncratic volatility on insider trading variables and controls for the  

sample of sales. Regression models include firm, year and industry fixed effects.  
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Table 26 Financing Constraints for Purchases using OLS 

Panel A: Full Sample 

 

(1) (2) (3) (4) (5) 

 

invest invest invest invest invest 

lag1invest 0.281*** 0.297*** 0.298*** 0.299*** 0.298*** 

 

(34.241) (27.236) (27.267) (27.640) (27.286) 

insdcf 0.083*** 0.071*** 0.070*** 0.068*** 0.070*** 

 

(13.801) (9.102) (9.088) (8.903) (9.045) 

lag1tobq 0.000*** 0.000*** 0.000*** 0.000*** 0.000*** 

 

(2.925) (2.632) (2.609) (2.646) (2.598) 

cftobq 0.041*** 0.044*** 0.044*** 0.044*** 0.044*** 

 

(10.504) (8.900) (8.901) (9.068) (8.917) 

cfrddummy -0.057*** -0.050*** -0.050*** -0.050*** -0.050*** 

 

(-11.173) (-7.615) (-7.600) (-7.674) (-7.613) 

lnbuyfreq -0.000 

    

 

(-0.654) 

    lnbuyshrsfreq 

 

-0.001*** 

   

  

(-2.687) 

   lnbuymkval 

  

-0.001** 

  

   

(-2.218) 

  lagpercofinstradebuys 

   

-0.017 

 

    

(-1.173) 

 lagpercofeqtradedbuys 

    

-0.121** 

     

(-2.135) 

lnmkval 0.003*** 0.003*** 0.003*** 0.003*** 0.003*** 

 

(4.766) (3.703) (4.308) (4.283) (4.367) 

rdsales 0.004*** 0.004*** 0.004*** 0.002* 0.004*** 

 

(3.824) (2.873) (2.873) (1.742) (2.938) 

intercept -0.069*** -0.073*** -0.077*** -0.082*** -0.083*** 

 

(-2.865) (-2.858) (-3.034) (-3.245) (-3.259) 

adj. R-sq 0.741 0.754 0.754 0.757 0.754 

N 14875 9604 9604 9598 9604 

Panel B: Cohort 1 

 

(1) (2) (3) (4) (5) 

 

invest invest invest invest invest 

lag1invest -0.189*** -0.269*** -0.269*** -0.274*** -0.269*** 

 

(-4.557) (-3.931) (-3.934) (-4.123) (-3.942) 

insdcf 0.109*** 0.086* 0.087* 0.067 0.085* 

 

(3.185) (1.916) (1.925) (1.520) (1.900) 

lag1tobq 0.000 0.001 0.001 0.001 0.001* 

 

(1.295) (1.621) (1.626) (1.609) (1.675) 

cftobq 0.034* 0.073** 0.072** 0.076** 0.071** 
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(1.859) (2.086) (2.056) (2.268) (2.064) 

cfrddummy -0.053* -0.084* -0.083* -0.087** -0.083* 

 

(-1.843) (-1.942) (-1.925) (-2.069) (-1.920) 

lnbuyfreq -0.003 

    

 

(-1.025) 

    lnbuyshrsfreq 

 

0.000 

   

  

(0.043) 

   lnbuymkval 

  

0.000 

  

   

(0.217) 

  lagpercofinstradebuys 

   

-0.028 

 

    

(-0.348) 

 lagpercofeqtradedbuys 

    

0.226 

     

(0.862) 

lnmkval 0.009* 0.005 0.005 0.006 0.005 

 

(1.749) (0.703) (0.706) (0.770) (0.647) 

rdsales -0.001 0.002 0.002 0.002 0.001 

 

(-0.196) (0.356) (0.352) (0.272) (0.157) 

_cons 0.020 0.046 0.044 0.054 0.051 

 

(0.287) (0.470) (0.452) (0.554) (0.532) 

adj. R-sq 0.731 0.793 0.793 0.804 0.794 

N 1319 892 892 890 892 

Year FE YES YES YES YES YES 

Ind. FE YES YES YES YES YES 

Firm FE YES YES YES YES YES 

Panel C: Cohort 2 

 

(1) (2) (3) (4) (5) 

 

invest invest invest invest invest 

lag1invest 0.127*** 0.147*** 0.148*** 0.145*** 0.148*** 

 

(4.499) (3.687) (3.720) (3.645) (3.715) 

insdcf 0.099*** 0.045 0.045 0.043 0.044 

 

(4.664) (1.326) (1.320) (1.259) (1.315) 

lag1tobq -0.000 0.000 0.000 0.000 0.000 

 

(-0.912) (0.209) (0.203) (0.206) (0.217) 

cftobq 0.010 -0.028 -0.028 -0.027 -0.028 

 

(0.711) (-1.196) (-1.193) (-1.163) (-1.187) 

cfrddummy -0.042** 0.033 0.033 0.034 0.033 

 

(-2.370) (1.237) (1.243) (1.245) (1.239) 

lnbuyfreq -0.001 

    

 

(-0.831) 

    lnbuyshrsfreq 

 

-0.001 

   

  

(-0.888) 

   lnbuymkval 

  

-0.001 

  

   

(-1.015) 
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lagpercofinstradebuys 

   

0.017 

 

    

(0.343) 

 lagpercofeqtradedbuys 

    

-0.246 

     

(-1.103) 

lnmkval 0.011*** 0.013*** 0.014*** 0.014*** 0.014*** 

 

(3.555) (2.721) (2.858) (2.923) (2.846) 

rdsales 0.008* -0.002 -0.002 -0.001 -0.002 

 

(1.855) (-0.244) (-0.257) (-0.224) (-0.306) 

intercept -0.067 -0.094 -0.095 -0.114* -0.107* 

 

(-1.597) (-1.463) (-1.511) (-1.862) (-1.762) 

adj. R-sq 0.754 0.730 0.730 0.729 0.730 

N 2026 1282 1282 1280 1282 

Panel C: Cohort 3 

 

(1) (2) (3) (4) (5) 

 

invest invest invest invest invest 

lag1invest 0.276*** 0.338*** 0.339*** 0.345*** 0.339*** 

 

(18.126) (16.639) (16.666) (17.398) (16.613) 

insdcf 0.097*** 0.075*** 0.075*** 0.066*** 0.075*** 

 

(8.835) (5.475) (5.457) (4.892) (5.450) 

lag1tobq 0.001** 0.001*** 0.001*** 0.001*** 0.001*** 

 

(2.518) (2.752) (2.727) (2.738) (2.667) 

cftobq 0.029*** 0.042*** 0.042*** 0.046*** 0.042*** 

 

(4.074) (4.526) (4.546) (5.038) (4.519) 

cfrddummy -0.065*** -0.064*** -0.064*** -0.061*** -0.064*** 

 

(-6.953) (-5.583) (-5.590) (-5.464) (-5.589) 

lnbuyfreq -0.001 

    

 

(-0.924) 

    lnbuyshrsfreq 

 

-0.001*** 

   

  

(-2.919) 

   lnbuymkval 

  

-0.001** 

  

   

(-2.523) 

  lagpercofinstradebuys 

   

-0.026 

 

    

(-1.189) 

 lagpercofeqtradedbuys 

    

-0.040 

     

(-0.400) 

lnmkval 0.002** 0.002 0.002 0.003* 0.003* 

 

(2.039) (1.109) (1.631) (1.850) (1.719) 

rdsales 0.006*** 0.008*** 0.008*** 0.004** 0.008*** 

 

(4.552) (4.603) (4.602) (2.455) (4.619) 

intercept 0.008 0.044 0.038 0.024 0.026 

 

(0.172) (1.507) (1.302) (0.855) (0.909) 

adj. R-sq 0.745 0.781 0.781 0.790 0.780 

N 4981 3110 3110 3108 3110 
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Panel D: Cohort 4 

 

(1) (2) (3) (4) (5) 

 

invest invest invest invest invest 

lag1invest 0.250*** 0.257*** 0.257*** 0.256*** 0.258*** 

 

(18.977) (15.199) (15.193) (15.151) (15.223) 

insdcf 0.108*** 0.101*** 0.101*** 0.101*** 0.100*** 

 

(11.411) (8.263) (8.264) (8.280) (8.235) 

lag1tobq 0.000 -0.000 -0.000 -0.000 -0.000 

 

(0.676) (-0.068) (-0.069) (-0.115) (-0.071) 

cftobq 0.035*** 0.049*** 0.049*** 0.048*** 0.049*** 

 

(6.236) (6.902) (6.901) (6.890) (6.919) 

cfrddummy -0.057*** -0.058*** -0.058*** -0.058*** -0.058*** 

 

(-6.509) (-5.275) (-5.276) (-5.258) (-5.274) 

lnbuyfreq -0.000 

    

 

(-0.481) 

    lnbuyshrsfreq 

 

0.000 

   

  

(0.120) 

   lnbuymkval 

  

0.000 

  

   

(0.143) 

  lagpercofinstradebuys 

   

-0.058** 

 

    

(-2.252) 

 lagpercofeqtradedbuys 

    

-0.076 

     

(-0.828) 

lnmkval 0.006*** 0.006*** 0.006*** 0.006*** 0.006*** 

 

(6.428) (5.565) (5.657) (5.299) (5.612) 

rdsales 0.001 -0.001 -0.001 -0.001 -0.001 

 

(0.533) (-0.334) (-0.334) (-0.315) (-0.328) 

intercept -0.061*** -0.077*** -0.077*** -0.068*** -0.076*** 

 

(-2.693) (-3.659) (-3.712) (-3.272) (-3.720) 

adj. R-sq 0.782 0.793 0.793 0.794 0.793 

N 5975 3922 3922 3922 3922 

Year FE YES YES YES YES YES 

Ind. FE YES YES YES YES YES 

Firm FE YES YES YES YES YES 

Investment to CF sensitivity models to test financing constraints using OLS for sample of purchases. 

Regression models include firm, year and industry fixed effects.  
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Table 27 Financing Constraints for Sales using OLS 

Panel A: Full Sample 

 

(1) (2) (3) (4) (5) 

 

invest invest invest invest invest 

lag1invest 0.289*** 0.312*** 0.312*** 0.319*** 0.312*** 

 

(43.110) (42.606) (42.615) (43.190) (42.613) 

insdcf 0.097*** 0.090*** 0.090*** 0.079*** 0.090*** 

 

(22.182) (18.954) (18.955) (14.945) (18.979) 

lag1tobq -0.000 -0.000*** -0.000*** -0.000** -0.000*** 

 

(-1.517) (-2.860) (-2.860) (-2.345) (-2.844) 

lnsellfreq 0.000 

    

 

(1.605) 

    lnsellshrsfreq 

 

0.000 

   

  

(0.327) 

   lnsellmkval 

  

0.000 

  

   

(0.370) 

  lagpercofinstradesell 

   

0.001 

 

    

(0.191) 

 lagpercofeqtradedsell 

    

-0.002 

     

(-0.189) 

cftobq 0.024*** 0.024*** 0.024*** 0.040*** 0.024*** 

 

(13.097) (12.633) (12.632) (11.746) (12.629) 

cfrddummy -0.056*** -0.050*** -0.050*** -0.057*** -0.050*** 

 

(-14.368) (-11.753) (-11.752) (-12.892) (-11.764) 

lnmkval 0.003*** 0.003*** 0.003*** 0.003*** 0.003*** 

 

(7.012) (6.262) (6.223) (5.751) (6.258) 

rdsales 0.003*** 0.004*** 0.004*** 0.003*** 0.004*** 

 

(4.228) (4.276) (4.274) (3.760) (4.277) 

intercept -0.038 -0.035 -0.035 -0.027 -0.034 

 

(-1.626) (-1.490) (-1.486) (-1.133) (-1.467) 

adj. R-sq 0.737 0.753 0.753 0.756 0.753 

N 20711 17865 17865 17495 17864 

Panel B: Cohort 1 

 

(1) (2) (3) (4) (5) 

 

invest invest invest invest invest 

lag1invest -0.132*** -0.062 -0.062 -0.061 -0.060 

 

(-4.030) (-1.509) (-1.505) (-1.477) (-1.463) 

insdcf 0.078*** 0.056* 0.056* 0.047 0.056* 

 

(2.900) (1.747) (1.741) (1.457) (1.745) 

lag1tobq1 0.000 -0.000 -0.000 -0.000 -0.000 

 

(0.248) (-1.267) (-1.279) (-1.345) (-1.273) 

lnsellfreq -0.001 
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(-0.675) 

    lnsellshrsfreq 

 

-0.000 

   

  

(-0.439) 

   lnsellmkval 

  

-0.000 

  

   

(-0.470) 

  lagpercofinstradesell 

   

0.000 

 

    

(0.002) 

 lagpercofeqtradedsell 

    

-0.013 

     

(-0.440) 

cftobq 0.062*** 0.086*** 0.086*** 0.087*** 0.085*** 

 

(3.779) (4.278) (4.278) (4.264) (4.243) 

cfrddummy -0.086*** -0.093*** -0.093*** -0.091*** -0.093*** 

 

(-4.009) (-3.491) (-3.483) (-3.386) (-3.474) 

lnmkval 0.013*** 0.012** 0.012** 0.013** 0.012** 

 

(3.078) (2.290) (2.318) (2.483) (2.307) 

rdsales -0.004 -0.003 -0.003 -0.003 -0.003 

 

(-0.909) (-0.657) (-0.657) (-0.625) (-0.657) 

intercept -0.077 -0.041 -0.042 -0.066 -0.046 

 

(-1.248) (-0.605) (-0.618) (-0.944) (-0.682) 

adj. R-sq 0.763 0.774 0.774 0.770 0.774 

N 1753 1440 1440 1407 1440 

Panel C: Cohort 2 

 

(1) (2) (3) (4) (5) 

 

invest invest invest invest invest 

lag1invest 0.121*** 0.140*** 0.140*** 0.148*** 0.140*** 

 

(6.160) (6.346) (6.378) (6.630) (6.372) 

insdcf 0.094*** 0.092*** 0.092*** 0.093*** 0.091*** 

 

(7.023) (5.858) (5.853) (5.845) (5.835) 

lag1tobq1 0.000 0.000 0.000 0.000 0.000 

 

(0.292) (0.046) (0.036) (0.133) (0.052) 

lnsellfreq -0.000 

    

 

(-0.002) 

    lnsellshrsfreq 

 

-0.000 

   

  

(-0.885) 

   lnsellmkval 

  

-0.000 

  

   

(-0.839) 

  lagpercofinstradesell 

   

0.013 

 

    

(1.572) 

 lagpercofeqtradedsell 

    

-0.023 

     

(-0.864) 

cftobq 0.015 0.007 0.007 0.007 0.007 

 

(1.487) (0.604) (0.604) (0.633) (0.624) 

cfrddummy -0.035*** -0.025* -0.025* -0.026* -0.025* 
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(-3.016) (-1.910) (-1.912) (-1.929) (-1.919) 

lnmkval 0.009*** 0.009*** 0.009*** 0.010*** 0.009*** 

 

(4.705) (4.161) (4.232) (4.314) (4.149) 

rdsales 0.007** 0.006* 0.006* 0.006* 0.006* 

 

(2.292) (1.852) (1.851) (1.860) (1.879) 

intercept -0.074** -0.067** -0.069** -0.079** -0.070** 

 

(-2.383) (-2.016) (-2.078) (-2.322) (-2.108) 

adj. R-sq 0.778 0.793 0.793 0.792 0.793 

N 3224 2785 2785 2711 2784 

Panel D: Cohort 3 

 

(1) (2) (3) (4) (5) 

 

invest invest invest invest invest 

lag1invest 0.273*** 0.294*** 0.294*** 0.305*** 0.294*** 

 

(22.087) (21.053) (21.061) (21.413) (21.072) 

insdcf 0.094*** 0.077*** 0.077*** 0.072*** 0.077*** 

 

(11.730) (8.884) (8.885) (7.062) (8.874) 

lag1tobq 0.000 -0.000 -0.000 0.000 -0.000 

 

(0.898) (-0.189) (-0.194) (0.348) (-0.226) 

lnsellfreq 0.001 

    

 

(1.093) 

    lnsellshrsfreq 

 

0.000 

   

  

(0.821) 

   lnsellmkval 

  

0.000 

  

   

(1.048) 

  lagpercofinstradesell 

   

0.004 

 

    

(0.772) 

 lagpercofeqtradedsell 

    

0.031 

     

(1.491) 

cftobq 0.014*** 0.016*** 0.016*** 0.025*** 0.016*** 

 

(5.816) (6.033) (6.037) (3.657) (6.064) 

cfrddummy -0.054*** -0.043*** -0.043*** -0.048*** -0.043*** 

 

(-7.197) (-5.281) (-5.289) (-5.544) (-5.284) 

lnmkval 0.003*** 0.004*** 0.004*** 0.004*** 0.004*** 

 

(3.942) (4.302) (4.127) (3.798) (4.253) 

rdsales 0.004*** 0.005*** 0.005*** 0.006*** 0.005*** 

 

(3.745) (3.721) (3.712) (4.316) (3.731) 

intercept -0.039 -0.052 -0.052 0.012 -0.051 

 

(-0.881) (-1.162) (-1.154) (0.586) (-1.131) 

adj. R-sq 0.734 0.747 0.747 0.749 0.747 

N 6953 5964 5964 5803 5964 

Panel E: Cohort 4 

 

(1) (2) (3) (4) (5) 
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invest invest invest invest invest 

lag1invest 0.280*** 0.297*** 0.297*** 0.299*** 0.298*** 

 

(25.104) (24.850) (24.872) (24.753) (24.908) 

insdcf 0.115*** 0.108*** 0.108*** 0.106*** 0.108*** 

 

(14.642) (12.460) (12.456) (12.192) (12.409) 

lag1tobq 0.000 0.000 0.000 0.000 0.000 

 

(0.435) (0.672) (0.682) (0.890) (0.658) 

lnsellfreq 0.000 

    

 

(0.509) 

    lnsellshrsfreq 

 

-0.000 

   

  

(-1.201) 

   lnsellmkval 

  

-0.000 

  

   

(-1.270) 

  lagpercofinstradesell 

   

0.007 

 

    

(1.316) 

 lagpercofeqtradedsell 

    

0.011 

     

(0.488) 

cftobq 0.038*** 0.039*** 0.039*** 0.040*** 0.039*** 

 

(8.414) (8.065) (8.070) (8.121) (8.065) 

cfrddummy -0.068*** -0.064*** -0.064*** -0.065*** -0.064*** 

 

(-9.079) (-7.929) (-7.930) (-7.978) (-7.903) 

lnmkval 0.004*** 0.003*** 0.003*** 0.003*** 0.003*** 

 

(5.089) (3.814) (4.015) (4.019) (3.928) 

rdsales 0.001 0.001 0.001 0.000 0.001 

 

(0.758) (0.247) (0.247) (0.143) (0.285) 

intercept -0.033 -0.026 -0.027 -0.030 -0.029 

 

(-1.571) (-1.156) (-1.208) (-1.330) (-1.301) 

adj. R-sq 0.770 0.778 0.778 0.779 0.778 

N 7981 6984 6984 6895 6984 

Year FE YES YES YES YES YES 

Ind. FE YES YES YES YES YES 

Firm FE YES YES YES YES YES 

Investment to CF sensitivity models to test financing constraints using OLS for sample of sales. 

Regression models include firm, year and industry fixed effects.  
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Table 28 GMM Tests of Financing Constraints for Purchases (Full & Cohorts) 

Panel A: Full Sample 

 

(1) (2) (3) (4) (5) 

intercept 0.002 0.001 -0.001 0.005 0.002 

 

(0.775) (0.329) (-0.330) (1.396) (0.557) 

lag1invest 0.705*** 0.698*** 0.698*** 0.699*** 0.698*** 

 

(64.481) (51.224) (51.207) (51.268) (51.139) 

lag1tobq -0.000* -0.000 -0.000 -0.000 -0.000 

 

(-1.865) (-1.437) (-1.427) (-1.464) (-1.439) 

insdcf 0.059*** 0.064*** 0.064*** 0.062*** 0.064*** 

 

(7.721) (7.055) (7.104) (6.946) (7.058) 

cftobq 0.019*** 0.021*** 0.021*** 0.021*** 0.021*** 

 

(3.480) (4.069) (4.049) (4.226) (4.067) 

cfrddummy -0.050*** -0.053*** -0.053*** -0.053*** -0.053*** 

 

(-10.822) (-8.224) (-8.265) (-8.265) (-8.234) 

Insider Trading 0.001*** 0.000 0.000* -0.026** 0.023 

 

(3.043) (0.484) (1.668) (-2.206) (0.487) 

lnmkval 0.000 0.000 0.000 -0.000 0.000 

 

(1.030) (0.673) (0.644) (-0.166) (0.619) 

rdsales 0.000 0.000 -0.000 0.000 0.000 

 

(0.767) (0.041) (-0.057) (0.194) (0.041) 

N 16953 10757 10757 10746 10757 

YEAR FE  YES YES YES YES YES 

Panel B: Cohort 1 

 

(1) (2) (3) (4) (5) 

intercept -0.012 -0.023 -0.026 -0.014 -0.019 

 

(-0.761) (-0.895) (-1.006) (-0.590) (-0.829) 

lag1invest 0.657*** 0.654*** 0.654*** 0.655*** 0.655*** 

 

(27.154) (23.278) (23.289) (23.540) (23.308) 

lag1tobq -0.000 -0.000 -0.000 -0.000 -0.000 

 

(-1.549) (-1.344) (-1.320) (-1.383) (-1.368) 

insdcf 0.073*** 0.080*** 0.081*** 0.079*** 0.080*** 

 

(3.257) (2.700) (2.726) (2.704) (2.697) 

cftobq -0.003 0.009 0.009 0.009 0.009 

 

(-0.185) (0.414) (0.412) (0.392) (0.404) 

cfrddummy -0.054*** -0.070*** -0.070*** -0.069*** -0.070*** 

 

(-3.712) (-3.646) (-3.653) (-3.627) (-3.634) 

Insider Trading 0.001 0.000 0.001 -0.029 -0.018 

 

(0.394) (0.280) (0.609) (-0.623) (-0.164) 

lnmkval 0.002* 0.003** 0.003** 0.003* 0.003** 

 

(1.925) (2.237) (2.242) (1.940) (2.182) 

rdsales -0.000 -0.001 -0.001 -0.001 -0.001 
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(-0.212) (-0.462) (-0.496) (-0.410) (-0.416) 

N 1711 1032 1032 1031 1032 

YEAR FE  YES YES YES YES YES 

Panel C: Cohort 2 

 

(1) (2) (3) (4) (5) 

intercept -0.002 -0.003 -0.008 0.001 -0.003 

 

(-0.195) (-0.216) (-0.681) (0.139) (-0.287) 

lag1invest 0.702*** 0.674*** 0.673*** 0.673*** 0.674*** 

 

(27.017) (19.994) (19.987) (19.979) (19.995) 

lag1tobq -0.000 0.000 0.000 0.000 0.000 

 

(-0.096) (0.085) (0.087) (0.083) (0.101) 

insdcf 0.042*** 0.041** 0.042** 0.039* 0.041** 

 

(2.719) (2.018) (2.074) (1.908) (2.008) 

cftobq 0.031* 0.024 0.024 0.025 0.024 

 

(1.693) (0.916) (0.905) (0.961) (0.902) 

cfrddummy -0.050*** -0.050*** -0.051*** -0.051*** -0.050*** 

 

(-3.594) (-2.611) (-2.654) (-2.660) (-2.628) 

Insider Trading 0.003*** 0.000 0.001 -0.013 0.089 

 

(2.592) (0.160) (0.985) (-0.638) (0.604) 

lnmkval 0.000 0.000 0.000 0.000 0.001 

 

(0.448) (0.563) (0.604) (0.311) (0.627) 

rdsales 0.000 -0.001 -0.001 -0.001 -0.001 

 

(0.066) (-0.610) (-0.670) (-0.582) (-0.728) 

N 2512 1603 1603 1597 1603 

YEAR FE  YES YES YES YES YES 

Panel D: Cohort 3 

 

(1) (2) (3) (4) (5) 

intercept 0.008 0.004 0.002 0.011* 0.007 

 

(1.552) (0.508) (0.245) (1.771) (1.208) 

lag1invest 0.725*** 0.723*** 0.723*** 0.724*** 0.723*** 

 

(37.593) (30.050) (30.076) (30.090) (29.995) 

lag1tobq -0.000* -0.000 -0.000 -0.000 -0.000 

 

(-1.770) (-0.832) (-0.859) (-0.858) (-0.827) 

insdcf 0.052*** 0.061*** 0.061*** 0.058*** 0.060*** 

 

(5.780) (5.853) (5.859) (5.603) (5.782) 

cftobq 0.026*** 0.026*** 0.027*** 0.027*** 0.026*** 

 

(6.000) (5.459) (5.473) (5.514) (5.456) 

cfrddummy -0.045*** -0.045*** -0.045*** -0.045*** -0.045*** 

 

(-6.968) (-5.662) (-5.677) (-5.628) (-5.613) 

Insider Trading 0.001** 0.000 0.001* -0.043*** 0.021 

 

(2.238) (1.180) (1.845) (-2.844) (0.420) 

lnmkval -0.000 -0.000 -0.000 -0.001 -0.000 
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(-0.802) (-0.537) (-0.872) (-1.502) (-0.898) 

rdsales 0.001 0.000 0.000 0.001 0.000 

 

(0.996) (0.421) (0.404) (0.684) (0.521) 

N 5566 3470 3470 3467 3470 

YEAR FE  YES YES YES YES YES 

Panel E: Cohort 4 

 

(1) (2) (3) (4) (5) 

intercept 0.003 0.006 0.005 0.007* 0.004 

 

(0.922) (1.466) (1.116) (1.829) (1.104) 

lag1invest 0.734*** 0.743*** 0.743*** 0.743*** 0.742*** 

 

(39.135) (30.721) (30.702) (30.668) (30.681) 

lag1tobq -0.001*** -0.001*** -0.001*** -0.001*** -0.001*** 

 

(-3.247) (-2.945) (-2.958) (-2.946) (-2.938) 

insdcf 0.076*** 0.080*** 0.080*** 0.080*** 0.080*** 

 

(8.379) (7.318) (7.334) (7.287) (7.330) 

cftobq 0.010** 0.012* 0.012* 0.012* 0.012* 

 

(1.997) (1.876) (1.879) (1.881) (1.880) 

cfrddummy -0.050*** -0.050*** -0.050*** -0.050*** -0.050*** 

 

(-10.997) (-8.504) (-8.523) (-8.451) (-8.522) 

Insider Trading 0.001 0.000 0.000 -0.016 0.122 

 

(1.641) (0.041) (0.579) (-0.939) (1.303) 

lnmkval 0.000 -0.000 -0.000 -0.000 -0.000 

 

(0.099) (-1.258) (-1.249) (-1.409) (-0.758) 

rdsales 0.001 0.001 0.001 0.001 0.001 

 

(1.067) (0.743) (0.688) (0.804) (0.690) 

N 6522 4220 4220 4220 4220 

YEAR FE  YES YES YES YES YES 

Investment to CF sensitivity models to test financing constraints using GMM for sample of purchases. 

Regression models include, year fixed effects.  
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Table 29 GMM Tests of Financing Constraints for sales  (Full & Cohorts) 

Full sample 

 

(1) (2) (3) (4) (5) 

intercept 0.004* 0.007*** 0.004 0.006** 0.006** 

 

(1.825) (2.684) (1.632) (2.475) (2.475) 

lag1invest 0.692*** 0.696*** 0.696*** 0.699*** 0.699*** 

 

(74.411) (68.921) (68.904) (68.810) (68.810) 

lag1tobq -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** 

 

(-4.723) (-3.191) (-3.193) (-3.202) (-3.202) 

insdcf 0.060*** 0.059*** 0.059*** 0.055*** 0.055*** 

 

(9.056) (8.245) (8.252) (8.083) (8.083) 

cftobq 0.017*** 0.018*** 0.018*** 0.021*** 0.021*** 

 

(3.306) (3.296) (3.266) (4.271) (4.271) 

cfrddummy -0.050*** -0.049*** -0.049*** -0.049*** -0.049*** 

 

(-12.901) (-11.504) (-11.504) (-11.570) (-11.570) 

Insider Trading -0.000 -0.000 0.000 -0.002 -0.002 

 

(-0.229) (-1.465) (0.358) (-1.077) (-1.077) 

lnmkval 0.000 0.000 0.000 0.000 0.000 

 

(1.066) (0.189) (0.534) (0.190) (0.190) 

rdsales 0.000 0.000 0.000 0.000 0.000 

 

(0.716) (0.315) (0.250) (0.286) (0.286) 

N 24115 20640 20640 20169 20169 

YEAR FE  YES YES YES YES YES 

  Cohort 1 

 

(1) (2) (3) (4) (5) 

intercept -0.014 -0.013 -0.018 -0.014 -0.014 

 

(-1.056) (-0.890) (-1.231) (-0.939) (-0.939) 

lag1invest 0.633*** 0.636*** 0.636*** 0.635*** 0.635*** 

 

(31.805) (29.576) (29.558) (28.999) (28.999) 

lag1tobq -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** 

 

(-4.895) (-3.214) (-3.232) (-3.207) (-3.207) 

insdcf 0.060*** 0.055** 0.054** 0.054** 0.054** 

 

(3.096) (2.311) (2.298) (2.243) (2.243) 

cftobq 0.007 0.011 0.011 0.010 0.010 

 

(0.476) (0.584) (0.595) (0.533) (0.533) 

cfrddummy -0.058*** -0.058*** -0.058*** -0.057*** -0.057*** 

 

(-4.779) (-4.074) (-4.080) (-3.958) (-3.958) 

Insider Trading -0.001 -0.000 0.000 -0.003 -0.003 

 

(-0.648) (-0.506) (0.350) (-0.614) (-0.614) 

lnmkval 0.002** 0.002** 0.002** 0.002* 0.002* 

 

(2.134) (2.094) (2.097) (1.905) (1.905) 

rdsales -0.001 -0.001 -0.001 -0.001 -0.001 
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(-0.744) (-1.071) (-1.044) (-1.104) (-1.104) 

N 2547 2048 2048 2006 2006 

YEAR FE  YES YES YES YES YES 

Cohort 2 

 

(1) (2) (3) (4) (5) 

intercept 0.001 0.006 -0.000 0.008 0.008 

 

(0.187) (0.801) (-0.029) (1.274) (1.274) 

lag1invest 0.703*** 0.706*** 0.707*** 0.716*** 0.716*** 

 

(34.276) (31.574) (31.580) (32.896) (32.896) 

lag1tobq -0.000 -0.000 -0.000 -0.000 -0.000 

 

(-0.203) (-0.309) (-0.319) (-0.275) (-0.275) 

insdcf 0.044*** 0.036*** 0.037*** 0.034** 0.034** 

 

(3.635) (2.684) (2.701) (2.494) (2.494) 

cftobq 0.034** 0.038** 0.038** 0.039** 0.039** 

 

(2.544) (2.536) (2.514) (2.555) (2.555) 

cfrddummy -0.053*** -0.052*** -0.053*** -0.053*** -0.053*** 

 

(-5.100) (-4.619) (-4.627) (-4.588) (-4.588) 

Insider Trading 0.000 -0.000 0.000 -0.008** -0.008** 

 

(0.782) (-0.361) (1.161) (-2.001) (-2.001) 

lnmkval 0.000 0.000 0.000 -0.000 -0.000 

 

(0.598) (0.328) (0.409) (-0.101) (-0.101) 

rdsales 0.001 0.000 0.000 0.000 0.000 

 

(0.560) (0.050) (0.044) (0.251) (0.251) 

N 3991 3445 3445 3331 3331 

YEAR FE  YES YES YES YES YES 

  Cohort 3 

 

(1) (2) (3) (4) (5) 

intercept 0.012*** 0.014*** 0.011** 0.012*** 0.012*** 

 

(2.866) (2.732) (2.296) (2.757) (2.757) 

lag1invest 0.712*** 0.714*** 0.714*** 0.720*** 0.720*** 

 

(40.776) (37.669) (37.671) (37.597) (37.597) 

lag1tobq -0.000 -0.000 -0.000 -0.001 -0.001 

 

(-1.475) (-1.305) (-1.314) (-1.615) (-1.615) 

insdcf 0.056*** 0.060*** 0.060*** 0.053*** 0.053*** 

 

(5.786) (5.791) (5.794) (5.887) (5.887) 

cftobq 0.021*** 0.021** 0.021** 0.027*** 0.027*** 

 

(2.661) (2.399) (2.395) (4.389) (4.389) 

cfrddummy -0.045*** -0.047*** -0.047*** -0.047*** -0.047*** 

 

(-8.293) (-7.870) (-7.853) (-8.013) (-8.013) 

Insider Trading 0.000 -0.000 -0.000 -0.002 -0.002 

 

(0.484) (-1.036) (-0.068) (-1.005) (-1.005) 

lnmkval -0.000 -0.001 -0.000 -0.001 -0.001 
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(-1.547) (-1.598) (-1.417) (-1.604) (-1.604) 

rdsales 0.001 0.001 0.001 0.001 0.001 

 

(1.093) (1.133) (1.105) (1.107) (1.107) 

N 7846 6689 6689 6519 6519 

YEAR FE  YES YES YES YES YES 

  Cohort 4 

 

(1) (2) (3) (4) (5) 

intercept 0.003 0.006* 0.005 0.005* 0.005* 

 

(1.085) (1.931) (1.553) (1.709) (1.709) 

lag1invest 0.727*** 0.725*** 0.725*** 0.727*** 0.727*** 

 

(44.973) (41.436) (41.435) (41.239) (41.239) 

lag1tobq -0.001*** -0.001*** -0.001*** -0.001*** -0.001*** 

 

(-3.318) (-3.058) (-3.067) (-3.046) (-3.046) 

insdcf 0.074*** 0.077*** 0.077*** 0.078*** 0.078*** 

 

(9.428) (9.274) (9.268) (9.238) (9.238) 

cftobq 0.010** 0.010** 0.010** 0.009* 0.009* 

 

(2.195) (2.203) (2.186) (1.932) (1.932) 

cfrddummy -0.047*** -0.047*** -0.047*** -0.047*** -0.047*** 

 

(-11.592) (-10.713) (-10.694) (-10.607) (-10.607) 

Insider Trading -0.000 -0.000 0.000 -0.001 -0.001 

 

(-0.436) (-0.601) (0.041) (-0.185) (-0.185) 

lnmkval 0.000 -0.000 -0.000 -0.000 -0.000 

 

(0.277) (-0.626) (-0.513) (-0.495) (-0.495) 

rdsales 0.001 0.001 0.001 0.001 0.001 

 

(1.093) (1.040) (0.994) (0.900) (0.900) 

N 8833 7694 7694 7562 7562 

YEAR FE  YES YES YES YES YES 

Investment to CF sensitivity models to test financing constraints using GMM for sample of sales. 

Regression models include year fixed effects.  
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