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Abstract 

We examine the relationship between venture capital (VC) backing and the choice of payment in 
mergers and acquisitions. We find that VC-backed targets receive a significantly higher fraction 
of stock and a greater likelihood of all-stock offers than non-VC-backed targets, even after 
controlling for self-selection bias, differences between VC-backed and non-VC-backed targets, 
and VC bridge-building between targets and acquirers. VC-backed targets tend to hold more 
acquirer stock when the acquirer is young and small, risky, has large investments, and demands 
VC expertise. Independent VCs like private equity funds prefer stock payment, while corporate 
VCs are natural between the choice of stock and cash. We also document that the performance of 
acquirers improves positive in the short-term and long-term when VC-backed targets choose stock 
payment. Altogether, our results indicate that VCs strategically hold acquirer shares; especially, 
those who meet their investment interests, which eventually contribute to acquirers’ performance.  
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1. Introduction  

Venture Capital firms (VCs) are funds raised by management companies from a number of limited 

partners. As the funds mature, VCs need to cash out their investments and return profits to the 

partners according to their contribution. Venture capitalists, therefore, select portfolio companies 

and aim to achieve one of two successful exits, usually through IPOs or trade sales (Merger & 

Acquisition) (Bernstein et al., 2016; Cumming, 2008; Cumming et al., 2017; Giot & 

Schwienbacher, 2007; Krishnan et al., 2011; Nahata, 2008). 

When VCs decide IPOs as the strategic exit, they need to choose between selling or holding stocks 

of the portfolio firm in the post-IPO period. Cumming and MacIntosh (2003) state that VC firms 

will not usually sell a large portion of its shares at the date of the public offering. Instead, they 

may sell shares of IPO firms to the market months or years after the IPO date. Field and Hanka 

(2001) document that VCs sell the shares of IPO firms after the lockup period (typically 180 days 

post IPO date), and they sell more aggressively than executives and other shareholders. Some VCs, 

however, have interests in holding shares of portfolio firms beyond the lockup period. Krishnan et 

al. (2011) find that VC holding improves the post-IPO long-run performance of portfolio firms, 

especially when the VC is reputable.  

VC firms can also exit by selling portfolio firms to a third party via trade sales (hereafter private 

acquisitions). They choose to receive cash or exchange assets for the shares of acquirers (Cumming, 

2008). If the funds of VCs mature, they can decide to use the cash proceeds from trade sales to 

return partners. Gompers and Lerner (2004) and Masulis and Nahata (2011) argue that VCs may 

have incentives to pressure the target’s management and liquidate their assets to decrease their 

high cost of capital, or to increase their internal rates of return. Cash proceeds can also be used to 

reinvest in other portfolio firms. In contrast, VCs might strategically hold shares of acquiring firms 

to reap long-term benefits via value-added services, i.e., monitoring and advising.  
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A broad question is whether VCs prefer to choose cash or equity when they exit their investment? 

In this paper, we use a sample of private mergers and acquisitions (M&As) to answer the question. 

We analyze the choice of payment in M&As because of the following reasons. First, at the time of 

an M&A announcement, the target (the portfolio firm) has to decide between cash and equity and 

makes a public statement. This is different from the context of an IPO where VCs can only sell 

shares after the lock-up period in many cases. Second, we can utilize M&As to analyze how the 

choice of payment by a VC-backed firm affects the buyer’s short-term performance and long-term 

performance. This also allows us to examine the relation between the strategic decision by different 

types of VCs and the acquirer’s returns. In the existing literature of M&As, the management of 

different private firms, i.e., private equity vs non-private equity, leads to differences in the returns 

of acquirers and sellers (Bargeron et al., 2008; Nguyen and Nguyen, 2019). Third, the existing 

literature of venture capital largely focus on the exit through IPOs, which accounts for 10% of VC 

investments, but it ignores the importance of the exit via acquisitions which occurs in 20% of VC 

investments.  

We propose two reasons that VC-backed targets may choose cash rather than stock as the method 

of payment. First, VCs face liquidation pressure when their funds mature (Bock and Schmidt, 

2015; Masulis and Nahata, 2011). VC-backed firms need cash to return limited partners, while 

non-VC-backed firms can freely choose any method of payment to maximize their expected 

returns (Masulis and Nahata, 2011). Second, the value of private firms is often uncertain due to 

limited available information. If acquirers concern that the value of private targets is overestimated, 

they have the willingness to offer stocks rather than cash (Chang, 1998; Fuller et al., 2002). 

Venture capitalists with their broad network of information can help to mitigate this overestimation 

uncertainty (Cumming and Johan, 2008; Megginson & Weiss, 1991). Indeed, they encourage 

portfolio firms to disclose information by setting optimal contracts (Healy and Palepu, 2001). They 
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verify and disclose the value of portfolio firms in each financing round. Cumming and Johan, 

(2008) state that acquirers have limited time, inclination and ability to ascertain the target value. 

Venture capitalists mitigate such efforts, and therefore the acquirers are unlikely to offer shares to 

reduce transaction risk. 

An alternative hypothesis suggests that VCs prefer stock as the method of payment. VC firms are 

experienced. If they sell portfolio firms for acquirers’ shares, they are able to monitor and advise 

them and optimize the expected returns from the sales. Previous studies show that VCs have 

experience of delivering theses value-added services during the early development of start-ups 

(Bernstein et al., 2016; Gompers and Lerner, 2004; Hellmann and Puri, 2002; Lerner, 1995) and 

the transition period from private to public firms (Hochberg, 2012; Tian et al., 2016).1 Jain (2001) 

and  Krishnan et al. (2011) find that VCs hold shares of post-IPO firms, using their superior 

management skills, to improve the firms’ long-term performance. In trade sales, stock offers also 

dilute the acquirer’s managerial ownership and enhance monitoring because of VC backing the 

target (Harford et al., 2012; Huang et al., 2016; Masulis et al., 2007). Adra and Menassa (2018) 

and Slovin et al., (2005) show that in the acquisition of private firms, stock offers lead to a 

formation of block-holders in the acquirer and raise its value. Similarly, VC investors enjoy the 

benefits from the value increase in stock deals; therefore, they prefer stock as the choice of 

payment.  

We collect a sample of 5,972 transactions between U.S. public acquirers and private targets over 

the period 1990-2016. The linear probability model reveals that VC-backed targets are more likely 

                                                
1VC monitoring and advising are value-added services. They provide product market support 
(potentially using the VC’s network of contacts), expert advice and explicit monitoring activities 
such as scrutinizing management actions, professionalizing management, and setting incentive 
compensation schemes (Chemmanur et al., 2011). 
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to choose stock as the method of payment compared to non-VC-backed targets. The estimation 

results are quantitatively similar when we use a multinomial probit estimation, in which the choice 

is between all-stock and mixed offers with all-cash as the base outcome. We analyze the effect of 

VC backing on the fraction of stock as a continuous measure of stock payment. Because the 

fraction of stock is naturally bound between zero and one, the estimation of the cross-sectional 

regression could be biased. Therefore, we report the estimation of Tobit model. The results suggest 

that VC backing increases the faction of stock significantly, but the effect is almost five times 

larger when using Tobit regressions. In addition, we control for the possibility that the target and 

acquirer shares the same VC which alleviates asymmetric information and affects the choice of 

payment (Gompers and Xuan, 2009). We then analyze a sample of acquisitions in which the 

acquirer of VC-backed targets is not VC backed. We, however, find similar supportive evidence. 

Second, we explore how can acquirer characteristics affect the relation between VC backing and 

the choice of payment. We find that the fraction of stock increases significantly when the acquirer’s 

age is low, or when the nature logarithm of its total assets, the accounting risk (overall leverage or 

the long-term debt ratio),  and the volatility of stock returns is high, consistent with the prediction 

that VCs invest in early-stage companies, companies with high investment, or high level of risk 

(Chaplinsky and Gupta-Mukherjee, 2016; Guo and Jiang, 2013). VCs tend to choose the acquirers 

that have low operating performance (measured as returns on total assets) which are in needs of 

monitoring and advising. 

Third, we examine VCs’ choice of payment on the short-term and long-term performance of 

acquirers. We measure the acquirer’s short-term performance as cumulative abnormal returns 

(CAR) around the announcement date. We show that the short-term performance is significantly 

lower when the target is VC backed, but the effect becomes positive when the transaction is paid 

fully in stock. We also find that the positive effect of VC backing with stock payment is not the 
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result of temporary market overreactions at the announcement date, as the long-run post-deal stock 

returns are positive and significant. This evidence supports our hypothesis that stock offers to VC-

backed firms transfer VC monitoring and advising expertise from portfolio firms to the acquirer, 

which is not only beneficial in the short-term but also the long-term. 

Our paper contributes to the existing literature in three dimensions. First, we bridge the literature 

of venture capital and mergers and acquisitions using the method of payment. We show that VC 

backing is one of the determinants of the choice of payment in the existing literature, including 

bidder overvaluation (Eckbo et al., 2018; Faccio and Masulis, 2005; Heron and Lie, 2002), debt 

financing constraints (Faccio and Masulis, 2005; Harford et al., 2009).  valuation uncertainty 

(Boone et al., 2014), targets’ relative size (Hansen, 1987), targets’ investment opportunities 

(Martin, 1996), and target public status (Faccio & Masulis, 2005).  Second, our paper adds to the 

literature on the investment preferences of venture capital firms (Chaplinsky and Gupta-Mukherjee, 

2016; Guo and Jiang, 2013). We identify the characteristics of acquirers that attract VCs to sell 

portfolio firms for shares. We show that VC-backed targets tend to hold stocks of acquirers that 

young and risky, and have large investment, low growth, or poor performance, consistent with the 

investment preference of venture capital.  Third, the paper extends the literature on the managerial 

value-added role of VCs. We show that the acquirer’s short-term and long-term performance 

increases significantly when targets are VC backed and choose stock as the method of payment, 

suggesting stock is a channel to transfer VC’s value-added services from the target to the acquirer. 

These findings are related to the literature on the relation between VC characteristics and the 

performance of portfolio firms, for example, monitoring and advising (Bernstein et al., 2016; 

Gompers, 1995), industry expertise (Chemmanur et al., 2011; Gompers et al., 2009), VC 

syndication (Brander et al.,  2002; Tian, 2012). 
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The remainder of the paper is organized as follows. Section 2 shows the distribution of data across 

year and industry and the summary statistics. Section 3 provides main empirical results. Section 4 

report results of robustness checks. Section 5 concludes the paper. 

2. Data and Descriptive Statistics 

2.1 Sample selection 

We collect a sample of 5972 private acquisitions between the period 1990-2016 from SDC 

Platinum (hereafter the M&A sample) under following selection criteria: (1) The transactions are 

domestic; (2) Acquirers are U.S. listed firms, and targets are unlisted firms; (3) The value of 

transactions is disclosed and no less than 5 million; (4) All transactions are completed: They are 

classified as {C} in the SDC database; (4) Transactions that are defined as spin-offs, 

recapitalizations, self-tenders, exchange offers, repurchases, acquisitions of remaining interest or 

a minority stake, and privatizations are excluded from a sample. 

We construct the main sample as follows. We drop targets that operate in financial and utility 

industries, i.e., the targets with the primary SIC code between 4900-4999, and 6000-6999. We then 

remove targets that are small relative to acquirers. Specifically, the targets with the relative size of 

less than 1% are excluded from the sample. We also discard transactions that have the percentage 

of consideration which is unknown of 100% and the percentage of consideration paid in other than 

cash or stock of 100%. Next, we keep only transactions that have the total of cash and stock equal 

or greater than 99.99%.2 Finally, we require acquirers to be listed CRSP and Compustat database 

to construct necessary variables. 

                                                
2This selection criterion means that we do not consider other payment methods rather than cash or 
stock into our analyses, therefore the total proportion of cash and stock should be approximately 
100%.  
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Follow Gompers and Xuan (2009) and Masulis and Nahata (2011), we identify VC-backed 

mergers and acquisitions (The VC-backed sample) from VentureXpert database (VCMA). The 

sample is selected as follows: (1) The value of transactions is equal or more than 5 million; (2) 

The percentage of target acquired is 100%; (3) Acquisitions of partial interest, acquisitions of 

remaining interests, buyback, exchange offer, and recapitalization are excluded from the VC-

backed M&A sample. We then match the VC-backed sample to the M&A sample using target 

cusip, acquirer cusip and the transaction announcement date to identify which targets in the main 

M&A sample are VC backed. Table 1 presents the composition of the main M&A sample.  The 

definitions and sources of variables used in this paper are described in Appendix 1.   

2.2 Descriptive statistics 

Table 1 presents summary statistics for acquirer-deal characteristics sorted by methods of payment. 

We report the mean, median and standard deviation of each variable for the full sample, the sample 

of all-stock offers, and the sample of all-cash offers. The main sample includes 5972 transactions 

of which 1393 (23.3%) are all-stock deals, 3570 (59.8%) are all-cash deals, and 1009 (16.9%) are 

mixed between cash and stock. On average, 13.9% of the targets in our sample are backed by at 

least one VC. While 18.3% of targets are VC backed in the sample of all-stock offers, only 12.3 % 

of all-cash offers are VC-backed targets. The difference of 6% is statistically significant at the 1% 

level, consistent with our prediction that VC-backed targets are more likely to choose stock as the 

method of payment. 

[Insert Table 1 here] 

Regarding the characteristics of acquirers, in the total sample, the average acquirer size (measured 

as the natural logarithm of total assets) is 6.106 with a median of 6.023 which is greater than that 

of all-stock deals (5.211) but smaller than that of all-cash deals (6.519). We observe a statistically 
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significant difference between acquirer size in all-stock and all-cash offers, consistent with the 

view of low expected bankruptcy and flotation costs in large firms (Faccio & Masulis, 2005). The 

TOBIN_Q (measured as the ratio between the market value of assets and the book value of assets) 

in the total sample, on average, is 2.827, with a median of 1.933. The TOBIN_Q in all-stock offers 

of 4.649 is significantly higher than that of 2.151 in all-cash offers, indicating a positive effect of 

bidder investment opportunities on the choice of stock, as in (Jung, Kim, & Stulz, 1996) and 

(Faccio & Masulis, 2005). The stock price runup of acquirers equals 11% on average. The 

acquirers in all-cash and all-stock offers experience a price runup of  9.0% and -2.7%, respectively. 

The difference of 11.8% is statistically significant at 1%, indicating that a higher stock runup leads 

to greater likelihood of all-stock offers. This evidence is consistent with the previous findings that 

overvalued acquirers are more likely to choose stock as the mean of payment (Jensen, 2005; Myers 

& Majluf, 1984). Acquirers that have difficulties to raise for financing the transaction, i.e. low 

liquidity and high leverage, tend to issue stock. We, however, document that the acquirer’s 

liquidity is higher in all-stock offers while its leverage is lower. The acquirer’s investment 

(measured as CAPEX scaled by total assets) equals 0.055 on average. It is 0.063 in all-stock offers 

which is larger than that of 0.051 in all-cash offers. From Table 1, we see that all-stock deals have 

higher chance of VC backing, TOBIN_Q, liquidity, investment, and stock run-up than all-cash 

deals. However, acquirers using all stock tend to have lower total assets, leverage, and return on 

total assets than those using all cash. We also observe that all-stock offers have lower transaction 

size, higher relatedness (similarity between the main business of target and acquirer), and a higher 

ratio of same location.   

[Insert Table 2 here] 

We report the year and industry distributions of mergers and acquisitions during the period 1990-

2016 in Panel A and B of Table 2, respectively. Panel A shows that the number of transactions 



 10 

increases gradually over the period 1995-2000. It suddenly drops from 402 in 2000 to 223 

transactions in 2001. The number of transactions then recover after 2001 to 2006, but again drop 

significantly during the period 2007–2009 due to the Great Recession before increasing again. The 

patterns of the annual distribution are similar to the distribution of public M&A transactions 

documented in previous studies ( Eckbo et al., 2018; Nguyen and Phan, 2017). Overall, there is 

23% deals paid in all-stock, 60% deals paid in all-cash, and 17% deals paid in mix of cash and 

stock.  

Panel B shows that M&A activities are concentrated in several industries, especially the Business 

Services industry with the highest number of 1679 transactions. The Electronic & Other Electric 

Equipment and Instruments & Related Products follows with 472 and 392 transactions, 

respectively. The three highest fractions of all-stocks offers take place in Business service (33.2%), 

Electronic & Other Electric Equipment (32.8%), and Miscellaneous Retail (29.3%), while the three 

highest fractions of all-cash payment are in Business service (33.2%), Engineering & Management 

Services (39.7%), and Electronic & Other Electric Equipment (39.6%).  

3. Main Empirical Results 

3.1 VC-backed targets and payment method choice. 

Venture capitalists allocate their capital to potential high-growth firms, as well as provide expertise, 

experience, monitoring role, management support, knowledge, and especially opportunities to 

access to their network (Andrieu and Groh, 2012; Masulis and Nahata, 2009). Given the 

monitoring role of VCs in portfolio companies, we predict that targets with venture backing prefer 

stock as the method of payment. We first use the linear probability model as in Bruslerie (2013) 
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and  Greene and Smith (2016) to examine whether the presence of VC in targets can explain the 

the choice of payment in mergers and acquisitions.3  

!"#$%_'(,* = 	- + /0$_12$%3'(,* + 45(,*67 + 89(,* + :; + <* +	=(,*				(1) 

Where the dependent variable, STOCK_D, is an indicator equal to one if the method of financing 

is all-stock, and zero otherwise. The main independent variable, VC_BACKED, equals one if the 

target is backed by at least one venture capital, and zero otherwise. 5(,*67 is a vector of acquirer 

characteristics. We follow the existing literature on mergers and acquisitions to control for acquirer 

characteristics ( 5(,*67)  that determine the method of payment, including TOTAL_ASSET, 

TOBIN_Q, LIQUIDITY, LEVERAGE, ROA, and INVESTMENT (Eckbo et al., 2018; Faccio and 

Masulis, 2005; Heron and Lie, 2002). These firm characteristics are measured at the fiscal year 

end immediately preceding the announcement date. We also further control for acquisition deal 

characteristics (9(,*)	that have been documented as the determinants of financing choice, including 

RELATEDNESS, DEAL_SIZE, LOCATION, and RUNUP (Eckbo et al., 2018; Boone et al., 

2014; Harford et al., 2009; Faccio and Masulis, 2005; Martin, 1996; Hansen, 1987). We include 

industry and year fixed effects in Model (1). The standard errors are robust to heteroskedasticity. 

Though Model 1 allows us to capture the effect of deal-firm characteristics on the likelihood of 

all-stock offers, the remaining all-cash and mixed offers also need to be compared with all-stock 

offers. We, therefore, follow Eckbo et al., (2018) to employ the multi-nominal probit model to 

examine the impact of venture capital on the choice of payment. In this model, we choose all-cash 

as the base outcome. Therefore, the dependent variable is the choice between all-stock or mixed 

                                                
3We avoid to use the probit model because the inclusion of many dummies in a non-linear model 
can lead to biased and inconsistent estimates (Greene, 2004) 
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between stock and cash with the base outcome. We also control for firm and deal characteristics 

as in  Equation (1). 

Table 3 reports the regression results. The results of linear probability regressions are presented in 

Specification (1) and (2). We find that VC-BACKED is all positive and statistically significant at 

the 1% level in both specifications. These findings indicate that targets with the presence of venture 

capital investment will increase the likelihood of 100% stock financing. It is possible that VC-

backed targets prefer to hold stock strategically because of superior management skills. Bernstein 

et al. (2016)  document the monitoring role of VCs in the investee companies as their involvement 

contribute to the innovation and success of portfolio companies. Eckbo et al., (2018) find that 

bidders tend to use more stock as the method of payment when targets have more information to 

monitor bidders. In the same fashion, VCs use stock with their broad information network are able 

to monitor and advise the acquirer successfully. In addition, the acquisitions of VC-backed targets 

can also lead to the formation of block-holders which increase monitoring as the same to the 

literature of private firm acquisitions (Solovin et al., 2005). In addition, consistent with prior 

literature, the results in Specification (1) and (2) also show that TOTAL_ASSET, LEVERAGE, 

ROA, and RELATEDNESS have negative impact on the likelihood that pure stock is the method 

of payment in acquisitions while TOBIN_Q, INVESTMENT, TRANSACTION, and LOCATION 

have a positive effect on the choice of all-stock payment.   

[Insert Table 3 here] 

The multi-nominal probit estimation is presented in Specification (3) to (6), Table 3, which shows 

the probability that an acquisition is paid with all stock or mixed stock and cash relative to all cash. 

We find that the coefficient of VC-BACKED in Specification (3) and (5) is positive and 

statistically significant at the 1% level. However, it is positive but not statistically significant in 
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Specification (4) and (6). This evidence implies that VC-backed targets prefer all-stock to all-cash 

offers, but they have no preference for the choice between mixed stock-cash and all-cash offers. 

As the payment choice is made as a continuum between 0% and 100% stock payment, we re-

examine the relation between VC_BACKED and the fraction method of payment as the method 

of payment (!"#$%_A2"3(,*). We estimate the following model: 

!"#$%_A2"3(,* = 	- + /0$_12$%3'(,* + 45(,*67 + 89(,* + :; + <* +	=(,*				(2) 

Similar to Equation (1), we also control for firm and deal characteristics. Specification (1) and (2) 

in Table 4 reports OLS estimation. 

Because the fraction of stock in any M&A transaction varies from 0 to 100%, and likely to be 

truncated at 0% and 100%. Specifically, the ratio of all-stock offers is 23%, and the percentage of 

all-cash offers if nearly 60%. The truncation leads to biased estimates in Equation (2) when using 

OLS estimation. Therefore, we will analyze the effect of  VC backing on the fraction of stock 

using Tobit model as in Schmidt and Maddala (2006). The Tobit estimation results are presented 

in Specification (3) and (4), Table 4.  

The results in Specification (1) and (2) show that VC_BACKED is positive and statistically 

significant at the 1% level which suggests VC backing increases the fraction of stock in mergers 

and acquisitions. Specifically, the stock ratio increases 7.9% and 8.1% when targets are backed by 

at least one VC, ceteris paribus. Tobit estimation results in Model (3) and (4) similarly show a 

positive coefficient of  VC_BACKED, but it significantly larger than OLS estimation. In particular, 

the fraction of stock increases more than 40% when targets are VC backed. We also find some 

evidence on the positive relation between stock price runup and the fraction of stock in 

Specification (2) and (4); however, it is only significant at 10% in Model (2). Overall, the evidence 

supports our prediction that VC-backed targets tend to choose stock as the method of payment. 
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3.2 VC backing, Acquirer characteristics, and Method of Payments 

We are interested in exploring how can acquirer characteristics affect the positive effects of VC 

backing on the choice of stock as the method of payment. Previous studies show that venture 

capital normally allocates their capital to early stage companies, companies with high R&D 

investment, or high level of risk (Chaplinsky & Gupta-Mukherjee, 2016; Guo & Jiang, 2013). 

Similarly, VC firms can choose acquirers to meet their investment preference by holding their 

shares. Therefore, the amount of stock holding is likely to increase when acquirers are young, have 

high growth rate and risk, and large investment. In addition, VCs tend to choose acquirers that 

have low operating performance because they are in needs of monitoring and advice (as discussed 

in Section 3.1) and leave a big room for potential improvements. 

We use the natural logarithm of total assets to proxy for the size of the firm. We employ the ratio 

of total debts (LEVERAGE) and long-term debts (LONG_TERM_DEBT) or the volatility of stock 

returns prior to the transaction announcement (RET_VO) to proxy for risk. Return on assets, ROA, 

represents the acquirer’s operating performance. We measure the acquirer’s age, FIRM_AGE, as 

the number of years listing from its IPO date. We then employ Tobit models to investigate the 

impact of several interactions between VC_BACKED and acquirer characteristics on the fraction 

of stock, STOCK_RATE. We also control for firm and deal characteristics, as well as industry and 

year fixed effect.  

Table 5 reports the Tobit regression results. We find that VC_BACKED is positive and statistically 

significant at 1% in all specifications, supporting our main prediction that VC-backed targets 

prefer stock as the method of payment. The coefficient of VC_BACKED*TOTAL_ASSET is 

negative and statistically significant in Specification (1), indicating that VC-backed targets tend to 

choose stock when the acquirer has lower total assets. In Specification (2), VC-BACKED* 

FIRM_AGE is also negative, and it is statistically significant at the 1% level. This means if the 
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acquirer is one year older, the effect of VC backing on the fraction of stock holding will decrease 

by 5.4%, ceteris paribus. FIRM_AGE, however, is not related to the method of payment.  

Specification (3) and (4) show how VC-backed targets prefer to hold stocks of risky. In both 

models, we find that the riskier the target is, the stronger the effect of VC backing on the fraction 

of stock. Specifically, VC_BACKED*LEVERAGE and VC_BACKED*LONG_TERM_DEBT 

are both positive and statistically significant at 1%. On the other hand, the negative effect of 

LEVERAGE and LONG_TERM_DEBT on the faction of stock suggests that distressed acquirers 

are unable to offer VC-backed targets stock as they desire. In Specification (5), the positive 

coefficient of  VC_BACKED*RET_VO suggests that VC-backed targets tend to hold shares of 

risky acquirers. REVO is positive and statistically significant, which means risky firms are more 

likely to issue equity to finance acquisitions.  

In Specification (6), we find that the effect of VC_BACKED on STOCK_RATE decreases 

significantly as the acquirer’s ROA increases. Specifically, the coefficient of VC_BACKED*ROA 

is -1.242 and statistically significant at 5%, consistent with our hypothesis that VC-backed targets 

prefer to hold stock of low performing firms.  Finally, Specification (7) shows that the effect of 

investment on the fraction of stock becomes more positive when the target is VC backed. In 

particular, the coefficient of VC_BACKED*INVESTMENT is 3.116 and statistically significant 

at 1%, suggesting that VC-backed targets prefer to hold stock of the acquirers with large 

investment which may demand VCs’ management skills.  

3.3 Types of VCs and method of payment 

Prior literature on venture capital document that corporate venture capitals (CVC) who are 

subsidiaries of large corporations tend to invest in startups to realize strategic benefits, not financial 

benefits while independent venture capital like private equity pursues financial investment returns 
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when they allocate their capital to firms (Andrieu and Groh, 2012; Dushnitsky and Lenox, 2006; 

Gompers and Lerner, 2000). Based on their investment characteristics, we argue that independent 

venture capital like private equity is likely to choose stock as the method while corporate venture 

capital is unlikely to choose stock as the method of payment when corporate venture backed targets 

are acquired. To examine our conjecture, in this section, we use both linear probability and linear 

regression approaches to explore how different types of VCs in targets affect the choice of payment. 

The dependent variable in linear probability regressions, Specification (1) to (2), Table 6, is a 

dummy variable which equals one if the acquisition is paid by all stocks, zero otherwise. Based on 

the information from VentureXpert database, we identify whether venture capitalists are private 

equity or corporate venture capital. We then use dummy variables to proxy for each type of venture 

capitalist. Following prior literature on the method of payment for acquisitions, we also control for 

several firm-deal characteristics.  

[Insert Table 6 here] 

The results in Specification (1) and (2) of Table 6 indicate that the coefficients of 

PRIVATE_EQUITY are positive and statistically significant at the 1% level, implying that private 

equity prefers to hold stock after the M&A deal is completed. This finding is consistent with the 

view that private equity is interested in keeping their ownership in the firms that they invested in, 

and they will fully exit after enhancing the efficiency of the firms. These findings are robust when 

we use STOCK_RATE as the dependent in Specification (3) and (4) of Table 6.  We, however, do 

not find any evidence  of the relation between CVC and the choice of payment. The coefficients 

of CVC in all specifications are positive but statistically insignificant at the 10% level.  

3.4. How VC-back targets affect acquirers’ performance? 
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Tang and Li (2018) document that VCs have significant information content and can signal high-

quality targets. In the acquisition of private firms, stock offers lead to a formation of block-holders 

in the acquirer and raise its value (Dunne et al., 2010; Huang et al., 2016; Masulis et al., 2007). As 

VCs have experience and skills in restructuring portfolio firms, they could use such skills to 

negotiate with acquirers; therefore, VC backing may benefit the targets but reduce the returns of 

the acquirers in short-term. VCs, however, can provide a better monitoring and advising role in 

the acquiring firms via stock holding, leading to the hypothesis that the acquisition of VC-backed 

targets with stock payment performs better in the short-term and long-term. 

 We first analyze the effect of VC-backing in the short-term using the following regression: 

2$2A(C7, CD) = 	- + /0$_12$%3'(,* + E70$_12$%3'(,* ∗ !"#$%_'(,* + ED0$_12$%3'(,*

∗ $2!G_'(,* + 45(,*67 + 89(,* + :; + <* +	=(,*	(3) 

The dependent variables, ACAR (-3, 3) and ACAR (-5, 5) , are measured as the cumulative 

abnormal returns during the period (-3, 3) and (-5, 5), respectively, given 0 is the announcement 

date. The main independent variable, VC_BACKED, is a dummy variable which takes value of 

one if the target is VC-backed, zero otherwise. STOCK_D is a binary variable indicating all-stock 

payment. CASH_D is a binary variable indicating all-cash payment. We use the same set of control 

variables as in Equation (1). The definition of the control variables is presented in Appendix 1. All 

models are controlled for industry and year fixed effect. The standard errors are robust to 

heteroskedasticity. According to our prediction, / is negative and statistically significant due to 

the effect of VC negotiation in the short-term, but E7 should be positive and statistically significant 

because of all-stock payment. 

[Insert Table 7 here] 
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Table 7 reports regression results. In Specification (1), the coefficient of VC_BACKED is negative 

and statistically significant at the 5% level, indicating that acquirers experience lower returns 

around the M&A announcement date if they acquire VC-backed targets, consistent with our 

prediction that targets with VC backing have better negotiating skills with acquirers than targets 

without VC backing. However, this result contrasts with the results documented by Masulis & 

Nahata (2011) that VC-backed targets lead to higher acquirer announcement returns. In addition, 

we find that the coefficient of VC-BACKED*STOCK_D is positive and statistically significant at 

the 10% level, suggesting stock financing benefits the acquirer of VC-backed targets. Similarly, 

in Specification 2, the coefficient of VC-BACKED (VC-BACKED*STOCK_D) is negative 

(positive) and statistically at 5% (10%) when ACAR(-5; 5) is the measurement of the short-term 

performance.  

We turn to examine the long-term performance of acquirers after buying a VC-backed versus non-

VC-backed target with respect to the choice of payment. We adopt a calendar time methodology, 

which has been widely used in the prior literature, to measure the acquirer’s long-term abnormal 

returns following after the transaction announcement. We follow Peyer and Vermaelen (2009) and 

estimate monthly abnormal returns by constructing calendar time equally-weighted portfolios 

through a variety of models including: five-factor model (Fama and French, 2015), six-factor 

model (Carhart, 1997), seven-factor model (Pástor and Stambaugh, 2003), and the seven-factor 

model minus HML. These models are presented as following: 

AI,* − AK,* = -I + /7L%"AM* + /D!L1* + /NGLO*+/PALQ*+/R$L2* + S*	(1)                            

AI,* − AK,* = -I + /7L%"AM* + /D!L1* + /NGLO*+/PALQ*+/R$L2*+/TUL'* + S*	(2)          

AI,* − AK,* = -I + /7L%"AM* + /D!L1* + /NGLO*+/PALQ*+/R$L2*+/TUL'*+/VOW* + S* (3)         

AI,* − AK,* = -I + /7L%"AM* + /D!L1*+/NALQ*+/P$L2*+/TUL'* + S*	(4)                             
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where the dependent variable ( AI,* − AK,* ) is the portfolio’s monthly excess return. The 

independent variables including: -: The average monthly abnormal return; MKTRF: The excess 

return on the market portfolio; SMB: The difference in return between small and large market 

capitalization stock portfolios; HML: The difference in return between high book to market and 

low book to market stock portfolios; RMW: The difference between the returns on diversified 

portfolio of stock with robust and weak profitability; CMA: The difference in return between high 

and low investment stock portfolios; LIQ: The liquidity factor; UMD: the momentum factor.  

In this paper, at the beginning of each month after M&A announcements, acquirers are assigned 

in to a portfolio of VC-backed targets with all-stock payment and a portfolio of the non-VC-backed 

targets and remain for 36, 48, and 60 months. 

[Insert Table 8 here] 

Table 8 reports the results of long-term abnormal returns (-) following M&A announcements for 

subsamples partitioning based on whether acquirers buy a VC-backed target and pay 100% stock 

or acquirer non-VC-backed targets. We find consistent evidence of positive average monthly 

abnormal returns over 36, 48, and 60 calendar months after M&A announcements for acquirers 

buying VC-backed targets regardless of methods used. However, we only find little evidence of 

positive abnormal returns for acquirers buying targets without VC-backed. These findings suggest 

that venture capital in target firms play a positive role in acquirer after M&A announcements. 

4. Robustness checks 

4.1  Adjusting for Self-Selection Using the Heckman Correction 

The main analyses’ results generally indicate that VC-backed targets prefer stock as the method of 

payment. However, the analyses could contain a potential selection bias because the selection of 

targets being backed by VCs is not chosen at random from the population of private targets. If the 
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unobserved variables that determine whether a target is backed by VCs are correlated with those 

determine the choice of payment, then the regressions will have a specification error. 

We employ Heckman (1979)’s two-staged correction procedure to alleviate some potential 

concerns of omitted and understand to the extent to which self-selection effects might explain our 

results. In the first stage of Heckman, we estimate a probit regression of whether targets are VC-

backed and generate the Inverse Mills Ratio (INVERSE_MILLS). We follow Masulis & Nahata 

(2011) and use the following variables as the instruments in the first stage: HIGH_TECH, 

FOUR_STATES, AGGREGATE_IPO_PROCEEDS, and 

AGGREGATE_VC_INDUSTRY_INVESTMENT. HIGH_TECH is a binary indicator equal to one 

if targets operate in high-tech industries, zero otherwise. FOUR_STATES equals to one if the state 

location of targets is California, Massachusetts, New York, or Texas, zero otherwise. We construct 

AGGREGATE_IPO_PROCEEDS as the total of proceeds of all IPOs having issue dates within 90 

days before the announcement date of the acquisition. 

AGGREGATE_VC_INDUSTRY_INVESTMENT is measured as the total Venture Capital 

investments in the same industry over the period of 90 days prior to the acquisition announcement 

date. We then include INVERSE_MILLS in the second-staged regression. 

MYZ[C	!C\]S	(^Z_`YC): ^Z_`(0$_12$%3') = ab 	+	b7GcdG_"3$G	 + 	bDM#UA_!"2"3!	 +

	bN	2ddA3d2"3_c^#_^A#$33'! + 	bP	2ddA3d2"3_0$_ce'U!"Af_ce03!"L3e" +

4	$_:CZ_g	<\ZY\`gS[ + = (1)	

!Sh_:i	!C\]S	(gY:S\Z	ZS]ZS[[Y_:):	!"#$%_'	(!"#$%_A2"3) = 	-7 	+ 	8	0$_12$%3'	 +

	j	$_:CZ_g	<\ZY\`gS[	 + 	k	ce03A!3_LcOO!	 + 	l (2) 

We report regressions results in Table 9. The probit estimation of Equation (1) is reported in 

Specification (1). It shows that targets operated in high-tech industries tend to receive VC 
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financing. Targets located in hot VC investment states are more likely to obtain VC investments 

than other targets. As predicted, the coefficient of FOUR_STATES is positive and statistically 

significant at 1%. AGGREGATE_IPO_PROCEEDS is also statistically consistent at 1%, 

consistent with the view that VCs tend to exit when IPO market conditions are positive (Joshua 

Lerner, 1994), which raise the proportion of VC exits through trade sales (Masulis & Nahata, 2011).  

From the estimation of Equation (1), we compute INVERSE_MILLS. The linear probability model 

estimation of all-stock payment is reported in Specification (2), while the linear regression of stock 

ratio is shown in Specification (3), Table 9. The INVERSE_MILLS is significant and negatively 

signed, indicating that the error terms in the selection and primary equations are negatively 

correlated. It means the unobserved factors that determine VC backing are more likely to reduce 

the likelihood of all-stock payment and the fraction of stock payment. Noted that the coefficients 

of VC_BACKED are now significantly larger than they are reported in Specification 2, Table 3 and 

4, indicating the selection was biasing down the effect of VC backing on stock as the method of 

payment. 

4.2  Propensity score matching 

In the previous section, we use the Heckman correction and show that self-selection affects our 

baseline results. However, we still find that VC-backed targets prefer stock as the method of 

payment. As an alternative approach, we use a propensity score matching approach (Rosenbaum 

& Rubin, 1983) to examine whether our results are influenced by differences in firm-deal 

characteristics between VC-backed and non-VC-backed targets. Specifically, we construct a 

closely matched sample using propensity scores (PS) and replicate main analyses which take into 

account the selection process that targets are being backed by VCs. Eckbo (2007) notes that 

matching models rely on a fundamentally different set of assumptions compared to selection 

models.  
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We generate propensity scores using the set of variables in Specification (1), Table 3. We then 

perform one on one nearest neighbor matching and creates a new sample of “matched pairs” that 

identifies similar VC-backed and non-VC-backed targets. We report analysis results using the 

matched sample in Table 8. Overall, the coefficient of VC_BACKED remains positive and 

statistically significant in all specifications, supporting our main prediction that VC-backed targets 

prefer stock payment. In addition, PS matching enlarges the effect of VC-backing. Specifically, 

Specification (1) and (2) show that the probability of all-stock offers increases 8.4% and 8.7%, 

respectively, while Specification (3) and (4) shows an increase of 9.0% and 9.6% in the proportion 

of stock financing. 

4.3 A sample of Non-VC-backed acquirers 

The M&A literature suggests that targets are unlikely to accept stock if they predict that the 

acquirer is overvalued (Espen Eckbo et al., 2018). As the shared VC between targets and acquirers 

can help alleviate this uncertainty about overvaluation (Gompers and Xuan, 2009), suggesting that 

targets tend to accept stock if they have the same VC with the acquirer. Unfortunately, this bridge-

building could contaminate our main finding that VC-backed targets prefer stock payment because 

VCs backing the target can also have investments in the acquirer which lead to a reduction in 

information asymmetries “on the acquirer side”.  

In order to avoid this potential bias, we establish a new sample of Non-VC-backed acquirers. 

Specifically, in VC-backed transactions, we drop transactions that are defined as “VC Company 

Acquired VC Company” and “VC Fund Acquired VC Company”. As a result, 148 transactions are 

discarded from our main sample. We replicate our analyses in Table 3 and 4 and report results in 

Table 10. Overall, we find similar evidence supporting our prediction that VC-backed targets 

prefer stock to cash, even after controlling for VC bridge-building. 
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5. Conclusion 

The choice of payment has been an interesting topic in M&A literature. In this paper, we 

investigate the role of venture capital (VC) backing in determining M&A financing decisions. We 

construct a sample of 5972 private acquisitions during the period 1990-2016. We document robust 

evidence, for the first time in literature, that stock is more preferred as the method of payment in 

mergers and acquisitions when targets are VC backed. This evidence is more pronounced in 

transactions with acquirers that are young and small, have large investment, and demand VC 

expertise. In addition, using the SDC’s classification of venture capitals, we find that targets with 

independent VC backing are more likely to choose stock, while CVC-backed targets are natural 

between the choice of stock and cash. Finally, we show that VC backing in target firms generates 

lower returns to acquirers in the short-term, but the returns significantly increase in when VCs 

choose stock as the method of payment. We also employ calendar time approach and track the 

long-term performance of acquirers in 36, 48, and 60 months. The empirical evidence suggests 

that VC backing increases the long-term performance significantly when targets are VC backed 

and choose all-stock offers. Overall, these findings support the view that venture capitalists are 

experienced investors with abilities to monitor and advise the potential acquirers of portfolio firms 

via stock financing, which benefit them in both short-term and long-term. 
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Appendix 1 

Variable name Definition Sources 

VC_BACKED A dummy indicator equal to one if the target is 
VC-backed. 

SDC M&As; 
VentureXpert 

ACAR(-3, 3) The acquirer’s cumulative abnormal returns 
between date -3 and 3, given 0 is the 
announcement date. Abnormal returns are 
generated from the market model of which 
parameters are estimated over the period of one 
year and CRSP value-weighted returns served as 
the market benchmark. 

CRSP (US) 

ACAR(-5, 5) The acquirer’s cumulative abnormal returns 
between date -5 and 5, given 0 is the 
announcement date. 

CRSP (US) 

RUNUP The acquirer's cumulative abnormal returns 
during the period between -210 and -11, 
calculated using the market model. The market 
model parameters are estimated over the period 
(472, 220) with the CRSP value-weighted return 
as the market index. 

CRSP (US) 

Firm characteristics 
TOTAL_ASSET  The natural logarithm of the acquirer's total 

assets. 
Compustat 

TOBIN_Q The market value of assets divided by the book 
value of assets. 

Compustat 

LIQUIDITY The ratio of cash and short-term investments 
divided by the total assets. 

Compustat 

LEVERAGE The ratio between the total debts and the total 
assets. 

Compustat 

ROA The earnings before interest and taxes scaled by 
the total assets. 

Compustat 

INVESTMENT The total capital expenditure divided by the total 
assets. 

Compustat 

Transaction characteristics 
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RELATEDNESS A binary indicator equal to one if the first three 
digit of the target's SIC code equals to the first 
three digit of the acquirer's SIC code. 

SDC M&As 

DEAL_SIZE The natural logarithm of the transaction value. SDC M&As 

LOCATION A binary variable indicating whether the target 
and acquirer share the same state location. 

SDC M&As 

CASH_D A binary indicator equal to one If the deal is 
financed with 100% cash. 

SDC M&As 

STOCK_D A binary indicator equal to one If the deal is 
financed with 100% stock. 

SDC M&As 

STOCK_RATE The fraction of stock as the method of payment. SDC M&As 
Instruments 
HIGH_TECH A binary variable indicating whether targets 

operated in high-technology industries 
SDC M&As 

FOUR_STATES A binary variable indicating whether targets 
headquartered in California, Massachusetts, New 
York, and Texas 

SDC M&As 

AGGREGATE 
_IPO_PROCEEDS 

Aggregate IPO proceeds in the 3 months 
preceding the acquisition announcement. 

SDC Global New 
Issues 

AGGREGATE_VC_
INDUSTRY_INVES
TMENT 

Aggregate VC industry investment in the 
industry over the 3 months prior to the 
acquisition announcement. 

SDC VentureXpert 
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Table 1: Summary statistics 
Table 1 presents the descriptive statistics of the full sample and the subsample of all-stock and all-cash deals, respectively. VC_BACKED is a 
dummy indicator equal to one if the target is VC-backed, zero otherwise. TOTAL_ASSET  is the natural logarithm of the acquirer's total assets. 
TOBIN_Q is the market value of assets divided by the book value of assets. LIQUIDITY is the ratio of cash and short-term investments divided 
by the total assets. LEVERAGE is the ratio between the total debts and the total assets. ROA is the earnings before interest and taxes scaled by 
the total assets. INVESTMENT is total capital expenditure divided by the total assets. RUNUP is the acquirer's cumulative abnormal returns 
during the period between -210 and -11. RELATEDNESS is a binary indicator equal to one if the target's SIC is the same as the acquirer's SIC 
code. TRANS_TOTAL_ASSET  is the natural logarithm of the transaction value. LOCATION is a binary variable indicating whether the target 
and acquirer share the same state of location. Other variables are defined in Appendix 1. 

    

Full sample (N=5972)  All stock (N=1393)  All cash (N=3570) 

 Differ
ence 
in 
mean 

p-value 
of 
differenc
e 

  N mean sd p50  mean sd p50  mean sd p50      

VC_BACKED  
5972 0.139 0.346 0.000  0.183 0.387 0.000  0.123 0.329 0.000  0.060 p < 0.001 

TOTAL_ASSET  5972 6.106 1.675 6.023  5.332 1.640 5.211  6.589 1.553 6.519  -1.257 p < 0.001 

TOBIN_Q 5972 2.827 2.715 1.933  4.649 4.225 3.103  2.151 1.472 1.724  2.498 p < 0.001 

LIQUIDITY 5972 0.219 0.222 0.139  0.313 0.246 0.264  0.174 0.191 0.099  0.139 p < 0.001 

LEVERAGE 5972 0.195 0.200 0.149  0.139 0.179 0.051  0.219 0.200 0.191  -0.080 p < 0.001 

ROA 5972 0.072 0.135 0.088  0.038 0.196 0.082  0.095 0.093 0.094  -0.057 p < 0.001 

INVESTMENT  5972 0.055 0.065 0.035  0.063 0.061 0.047  0.051 0.064 0.031  0.012 p < 0.001 

RUNUP 5423 0.011 0.623 -0.012  0.090 0.814 0.055  -0.027 0.494 -0.027  0.118 p < 0.001 

RELATEDNESS 5972 0.489 0.500 0.000  0.502 0.500 1.000  0.471 0.499 0.000  0.030 p < 0.100 

DEAL_SIZE 5972 4.006 1.458 3.829  3.760 1.346 3.561  4.137 1.470 4.007  -0.376 p < 0.001 

LOCATION 5972 0.213 0.409 0.000  0.279 0.448 0.000  0.180 0.384 0.000  0.099 p < 0.001 
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Table 2: Distribution of M&As by Year and Industry 
Table 2 reports the annual and 2-digit SIC code industry distribution of the unlisted mergers and 
acquisitions announced between 1990 and 2016. 

Panel A: Annual distribution of transactions and methods of payment 

Year N of 
transactions 

All-stock 
(N) All-cash (N) All-stock 

(%) All-cash (%) Stock rate 
(%) 

1990 51 14 33 27% 65% 34% 
1991 79 31 35 39% 44% 49% 
1992 113 59 42 52% 37% 57% 
1993 113 44 56 39% 50% 45% 
1994 188 70 91 37% 48% 45% 
1995 261 119 108 46% 41% 52% 
1996 334 146 143 44% 43% 50% 
1997 442 165 182 37% 41% 47% 
1998 435 160 191 37% 44% 46% 
1999 338 162 124 48% 37% 54% 
2000 402 217 124 54% 31% 63% 
2001 223 57 123 26% 55% 36% 
2002 234 27 158 12% 68% 21% 
2003 218 22 156 10% 72% 19% 
2004 268 14 211 5% 79% 12% 
2005 296 14 222 5% 75% 12% 
2006 305 15 241 5% 79% 11% 
2007 253 7 199 3% 79% 10% 
2008 187 13 143 7% 76% 12% 
2009 112 7 90 6% 80% 13% 
2010 167 7 141 4% 84% 9% 
2011 166 3 140 2% 84% 7% 
2012 183 4 151 2% 83% 7% 
2013 205 6 170 3% 83% 8% 
2014 199 6 153 3% 77% 11% 
2015 136 3 98 2% 72% 11% 
2016 64 1 45 2% 70% 11% 
Total 5972 1393 3570 23% 60% 31% 
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Panel B: Industry distribution of transactions and methods of payment 

Industry name N  N 
stock 

N 
cash 

% of 
All-
stock 

% of 
All-
cash 

% of 
Stock 
rate 

Industry 
Code 

Business Services 1679 558 800 33.2% 47.6% 42.5% 73 
Electronic & Other Electric 
Equipment 472 155 253 32.8% 53.6% 39.6% 36 
Instruments & Related 
Products 392 70 262 17.9% 66.8% 25.4% 38 
Engineering & Management 
Services 314 91 152 29.0% 48.4% 39.7% 87 

Oil & Gas Extraction 306 29 202 9.5% 66.0% 20.1% 13 

Communications 290 64 178 22.1% 61.4% 29.1% 48 

Chemical & Allied Products 289 55 188 19.0% 65.1% 26.3% 28 
Industrial Machinery & 
Equipment 272 65 172 23.9% 63.2% 29.3% 35 

Health Services 243 61 149 25.1% 61.3% 31.3% 80 
Wholesale Trade-Durable 
Goods 161 36 93 22.4% 57.8% 30.4% 50 

Food & Kindred Products 108 9 84 8.3% 77.8% 13.4% 20 
Wholesale Trade-Nondurable 
Goods 107 28 56 26.2% 52.3% 36.9% 51 

Fabricated Metal Products 103 10 82 9.7% 79.6% 12.9% 34 

Hotels & Other Lodging Places 102 4 94 3.9% 92.2% 6.3% 70 

Transportation Equipment 99 6 84 6.1% 84.8% 9.5% 37 

Miscellaneous Retail 82 24 48 29.3% 58.5% 34.9% 59 

Printing & Publishing 70 11 53 15.7% 75.7% 19.7% 27 

Primary Metal Industries 65 5 51 7.7% 78.5% 13.0% 33 
Rubber & Miscellaneous 
Plastics Products 51 1 44 2.0% 86.3% 6.0% 30 

Trucking & Warehousing 50 3 39 6.0% 78.0% 10.8% 42 

Others 717 108 486 15.1% 67.8% 21.3%   
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Table 3: VC backing and the choice of payment in mergers and acquisitions. 
Table 3 reports the linear probability and multiple probit regressions of payment methods on the presence of venture capital in targets. 
The main dependent, STOCK_D, is a binary indicator equal to one if the transaction is financed 100% with stock. MIXED is a dummy 
indicator equal to 1 if the transaction is financed with both cash and stock. CASH_D is a binary indicator equal to one if the transaction 
is financed 100% with cash. In the multiple probit model, CASH_D is the base outcome. VC_BACKED is a dummy indicator equal to 
one if the target is VC-backed, zero otherwise. TOTAL_ASSET  is the natural logarithm of the acquirer's total assets. TOBIN_Q is the 
market value of assets divided by the book value of assets. LIQUIDITY is the ratio of cash and short-term investments divided by the 
total assets. LEVERAGE is the ratio between the total debts and the total assets. ROA is the earnings before interest and taxes scaled 
by the total assets. INVESTMENT is total capital expenditure divided by the total assets. RUNUP is the acquirer's cumulative abnormal 
returns during the period between -210 and -11. RELATEDNESS is a binary indicator equal to one if the target's SIC is the same as the 
acquirer's SIC code. DEAL_SIZE is the natural logarithm of the transaction value. LOCATION is a binary variable indicating whether 
the target and acquirer share the same state of location. Heteroscedasticity-robust standard errors are reported in parentheses. *, **, and 
*** indicate significance at the 10%, 5%, and 1% levels, respectively. 

  

Linear probability of all-
stock payment  Multinomial Probit 

  All-stock All-stock  All-stock Mixed All-stock Mixed 
  [1] [2]  [3] [4]  [5] [6] 
VC_BACKED 0.064*** 0.062***  0.239*** 0.059 0.251*** 0.07 
  (0.014) (0.015)  (0.084) (0.087) (0.088) (0.091) 
TOTAL_ASSET  -0.022*** -0.021***  -0.417*** -0.478*** -0.405*** -0.486*** 
  (0.005) (0.005)  (0.026) (0.025) (0.028) (0.026) 
TOBIN_Q 0.035*** 0.040***  0.274*** 0.113*** 0.298*** 0.109*** 
  (0.002) (0.003)  (0.022) (0.021) (0.025) (0.024) 
LIQUIDITY 0.018 -0.001  -0.002 0.058 -0.128 0.053 
  (0.031) (0.033)  (0.171) (0.174) (0.187) (0.186) 
LEVERAGE -0.081*** -0.072**  -0.219 0.075 -0.173 0.165 
  (0.028) (0.029)  (0.160) (0.166) (0.171) (0.176) 
ROA -0.373*** -0.411***  -2.534*** -2.653*** -2.532*** -2.551*** 
  (0.047) (0.051)  (0.306) (0.296) (0.347) (0.325) 
INVESTMENT  0.208** 0.210**  2.235*** 0.976** 2.580*** 1.245** 
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  (0.095) (0.103)  (0.422) (0.466) (0.458) (0.508) 
RELATEDNESS -0.026*** -0.031***  -0.135** 0.045 -0.158*** 0.074 
  (0.010) (0.010)  (0.057) (0.058) (0.060) (0.061) 
DEAL_SIZE 0.023*** 0.020***  0.151*** 0.277*** 0.132*** 0.281*** 
  (0.004) (0.005)  (0.026) (0.026) (0.027) (0.028) 
LOCATION 0.040*** 0.033***  0.244*** 0.190*** 0.205*** 0.188** 
  (0.012) (0.013)  (0.067) (0.070) (0.072) (0.074) 
RUNUP   0.007      0.112** 0.047 
    (0.009)      (0.049) (0.049) 
Intercept 0.135* 0.116  0.429*** 0.544*** 0.386*** 0.521*** 
  (0.081) (0.086)  (0.140) (0.144) (0.148) (0.152) 
Industry & Year FE Yes Yes  No No No No 
No. of Obs. 5972 5423  5972 5972 5423 5423 
R-Squared/Log 
likelihood 0.33 0.32 

 
-4762 -4762 -4256 -4256 
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Table 4: VC backing and the fraction of stock as the method of payment 
Table 4 reports linear and Tobit regressions of the fraction of stock as the method of payment in 
mergers and acquisitions. The main dependent, STOCK_RATE, is the fraction of stock financing 
the transaction. VC_BACKED is a dummy indicator equal to one if the target is VC-backed, zero 
otherwise. TOTAL_ASSET  is the natural logarithm of the acquirer's total assets. TOBIN_Q is the 
market value of assets divided by the book value of assets. LIQUIDITY is the ratio of cash and 
short-term investments divided by the total assets. LEVERAGE is the ratio between the total debts 
and the total assets. ROA is the earnings before interest and taxes scaled by the total assets. 
INVESTMENT is total capital expenditure divided by the total assets. RUNUP is the acquirer's 
cumulative abnormal returns during the period between -210 and -11. RELATEDNESS is a binary 
indicator equal to one if the target's SIC is the same as the acquirer's SIC code. DEAL_SIZE is the 
natural logarithm of the transaction value. LOCATION is a binary variable indicating whether the 
target and acquirer share the same state of location. Heteroscedasticity-robust standard errors are 
reported in parentheses. *, **, and *** indicate significance at the 10%, 5%, and 1% levels, 
respectively. 

  

Linear regression model 
of Stock rate 

 

Tobit model of Stock rate 

  [1] [2]  [3] [4] 

VC_BACKED 0.079*** 0.081***  0.419*** 0.416*** 

  (0.014) (0.014)  (0.074) (0.080) 

TOTAL_ASSET  -0.045*** -0.045***  -0.309*** -0.322*** 

  (0.004) (0.005)  (0.024) (0.026) 

TOBIN_Q 0.032*** 0.039***  0.160*** 0.194*** 

  (0.002) (0.003)  (0.015) (0.019) 

LIQUIDITY 0.045 0.026  0.086 0.022 

  (0.029) (0.031)  (0.146) (0.164) 

LEVERAGE -0.096*** -0.086***  -0.331** -0.267 

  (0.028) (0.029)  (0.154) (0.168) 

ROA -0.518*** -0.550***  -2.341*** -2.559*** 

  (0.040) (0.046)  (0.235) (0.269) 

INVESTMENT  0.211** 0.221**  1.068** 1.140** 

  (0.093) (0.102)  (0.454) (0.524) 

RELATEDNESS -0.020** -0.024**  -0.072 -0.097* 

  (0.009) (0.010)  (0.052) (0.056) 

DEAL_SIZE 0.033*** 0.032***  0.233*** 0.233*** 

  (0.004) (0.005)  (0.025) (0.027) 

LOCATION 0.055*** 0.048***  0.282*** 0.256*** 

  (0.012) (0.013)  (0.061) (0.067) 

RUNUP   0.014*    0.037 

    (0.008)    (0.044) 

Intercept 0.312*** 0.295***  -0.413 -0.418 

  (0.087) (0.093)  (0.544) (0.570) 
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Sigma          

      1.424*** 1.459*** 

       (0.040) (0.044) 

No. of Obs. 5972 5423  5972 5423 
R-Squared/Log 
likelihood 0.38 0.36 

 
-4339 -3879 
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Table 5: VC backing, acquirer characteristics, the fraction of stock as the method of payment 
Table 5 reports linear regression of the fraction of stock as the method of payment in mergers and acquisitions. The main dependent, 
STOCK_RATE, is the fraction of stock financing the transaction. VC_BACKED is a dummy indicator equal to one if the target is VC-
backed, zero otherwise. FIRM_AGE is the number of years listing after IPO. LONG_TERM_DEBT is the ratio between total long-term 
debts and total assets. RET_VO is the volatility of stock returns during the period (-272,15) multiplied 100. TOTAL_ASSET  is the 
natural logarithm of the acquirer's total assets. TOBIN_Q is the market value of assets divided by the book value of assets. LIQUIDITY 
is the ratio of cash and short-term investments divided by the total assets. LEVERAGE is the ratio between the total debts and the total 
assets. ROA is the earnings before interest and taxes scaled by the total assets. INVESTMENT is total capital expenditure divided by 
the total assets. RUNUP is the acquirer's cumulative abnormal returns during the period between -210 and -11. RELATEDNESS is a 
binary indicator equal to one if the target's SIC is the same as the acquirer's SIC code. DEAL_SIZE is the natural logarithm of the 
transaction value. LOCATION is a binary variable indicating whether the target and acquirer share the same state of location. 
Heteroscedasticity-robust standard errors are reported in parentheses. *, **, and *** indicate significance at the 10%, 5%, and 1% levels, 
respectively. 
 

 

Tobit regression model of Stock rate 

 
[1] [2] [3] [4] [5] [6] [7] 

VC_BACKED 0.878*** 0.695*** 0.304*** 0.316*** 0.157 0.473*** 0.279*** 

 (0.287) (0.021) (0.086) (0.084) (0.106) (0.080) (0.101) 

VC_BACKED*TOTAL_ASSET  -0.072*       

 (0.044)       

VC_BACKED*FIRM_AGE  -0.054***      

  (0.002)      

FIRM_AGE  0.002      

  (0.002)      

VC_BACKED*LEVERAGE   0.888**     

   (0.385)     
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VC_BACKED*LONG_TERM_DEBT    0.895**    

    (0.406)    

LONG_TERM_DEBT    -1.285**    

    (0.524)    

VC_BACKED*RET_VO     1.538***   
     (0.501)   
RET_VO     0.578**   

     (0.285)   

VC_BACKED*ROA      -1.242**  

      (0.519)  

VC_BACKED*INVESTMENT       3.116* 

       (1.629) 

TOTAL_ASSET  -0.298*** -0.303*** -0.309*** -0.302*** -0.282*** -0.308*** -0.308*** 

  (0.025) (0.003) (0.024) (0.024) (0.025) (0.024) (0.024) 

TOBIN_Q 0.161*** 0.124*** 0.160*** 0.161*** 0.155*** 0.162*** 0.159*** 

  (0.015) (0.003) (0.015) (0.016) (0.016) (0.015) (0.015) 

LIQUIDITY 0.074 -0.019 0.089 0.117 0.063 0.079 0.092 

  (0.146) (0.035) (0.146) (0.147) (0.148) (0.145) (0.146) 

LEVERAGE -0.333** -0.396*** -0.424*** 0.768 -0.329** -0.318** -0.335** 

  (0.154) (0.039) (0.161) (0.503) (0.156) (0.154) (0.154) 

ROA -2.325*** -2.102*** -2.352*** -2.337*** -1.924*** -2.135*** -2.347*** 

  (0.235) (0.036) (0.235) (0.236) (0.254) (0.246) (0.235) 

INVESTMENT  1.059** 0.992*** 1.060** 1.120** 1.072** 1.067** 0.863* 

  (0.453) (0.121) (0.454) (0.458) (0.457) (0.452) (0.468) 
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RELATEDNESS -0.074 -0.095*** -0.067 -0.073 -0.089* -0.078 -0.068 

  (0.052) (0.016) (0.052) (0.052) (0.052) (0.052) (0.052) 

DEAL_SIZE 0.232*** 0.257*** 0.233*** 0.233*** 0.233*** 0.234*** 0.232*** 

  (0.025) (0.005) (0.025) (0.025) (0.025) (0.025) (0.025) 

LOCATION 0.284*** 0.260*** 0.283*** 0.273*** 0.275*** 0.280*** 0.280*** 

 (0.061) (0.014) (0.061) (0.061) (0.062) (0.061) (0.061) 

Intercept -0.466 -12.594*** -0.389 -0.339 -0.606 -0.422 -0.403 

 (0.546) (0.020) (0.544) (0.685) (0.552) (0.544) (0.544) 

sigma        

_cons 1.423*** 1.278*** 1.423*** 1.417*** 1.429*** 1.422*** 1.423*** 

 (0.040) (0.007) (0.040) (0.040) (0.041) (0.040) (0.040) 

Industry & year FE Yes Yes Yes Yes Yes Yes Yes 

No. of Obs. 5972 3919 5972 5919 5906 5972 5972 

Log Likelihood -4338 -2877 -4337 -4288  -4275 -4336 -4337 
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Table 6: Types of VCs and the choice of payment in mergers and acquisitions 
Table 6 provides regressions of the choice of payment on types of  venture capital. The main 
dependent, STOCK_D, is a binary indicator equal to one if the transaction is financed 100% with 
stock. STOCK_RATE, is the fraction of stock financing the transaction. PRIVATE_EQUITY, 
CVC, BANK AFFILIATED, and INVEST_MANAGEMENT_FIRM are binary variables 
indicating one if the lead VC backing the target is classified as private equity firm, corporate 
venture capital, bank affiliated, and investment management firm, 0 otherwise. OTHER_VC1 and 
OTHER_VC2 are other VC types rather than the ones that are specified in the regression model. 
TOTAL_ASSET  is the natural logarithm of the acquirer's total assets. TOBIN_Q is the market 
value of assets divided by the book value of assets. LIQUIDITY is the ratio of cash and short-term 
investments divided by the total assets. LEVERAGE is the ratio between the total debts and the 
total assets. ROA is the earnings before interest and taxes scaled by the total assets. 
INVESTMENT is total capital expenditure divided by the total assets. RUNUP is the acquirer's 
cumulative abnormal returns during the period between -210 and -11. RELATEDNESS is a binary 
indicator equal to one if the target's SIC is the same as the acquirer's SIC code. DEAL_SIZE is the 
natural logarithm of the transaction value. LOCATION is a binary variable indicating whether the 
target and acquirer share the same state of location. Heteroscedasticity-robust standard errors are 
reported in parentheses. *, **, and *** indicate significance at the 10%, 5%, and 1% levels, 
respectively. 

  

Linear probability 
model of all-stock 
payment 

 Linear regression 
model of Stock rate 

  [1] [2]  [3] [4] 
PRIVATE_EQUITY 0.059*** 0.059***  0.078*** 0.078*** 
  (0.016) (0.016)  (0.015) (0.015) 
CVC 0.05 0.05  0.041 0.041 
  (0.059) (0.059)  (0.054) (0.054) 
BANK AFFILIATED 0.112** 0.111**  0.122** 0.122** 

  (0.051) (0.052) 
 

(0.052) (0.052) 
OTHER_VC1 0.076    0.120**   
  (0.059)    (0.058)   
INVEST_MANAGEMENT_FI
RM   -0.083*** 

 
  -0.021 

    (0.029)    (0.046) 
OTHER_VC2   0.211**    0.240*** 
    (0.091)    (0.087) 
TOTAL_ASSET  -0.021*** -0.021***  -0.045*** -0.045*** 
  (0.005) (0.005)  (0.005) (0.005) 
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TOBIN_Q 0.040*** 0.040***  0.039*** 0.039*** 
  (0.003) (0.003)  (0.003) (0.003) 
LIQUIDITY -0.001 -0.001  0.026 0.025 
  (0.033) (0.033)  (0.031) (0.031) 
LEVERAGE -0.072** -0.072**  -0.087*** -0.087*** 
  (0.029) (0.029)  (0.029) (0.029) 
ROA -0.411*** -0.410***  -0.550*** -0.549*** 
  (0.051) (0.051)  (0.046) (0.046) 
INVESTMENT  0.210** 0.210**  0.221** 0.220** 
  (0.104) (0.103)  (0.102) (0.102) 
RELATEDNESS 0.007 0.007  0.014* 0.014* 
  (0.009) (0.009)  (0.008) (0.008) 
DEAL_SIZE -0.031*** -0.031***  -0.024** -0.024** 
  (0.010) (0.010)  (0.010) (0.010) 
LOCATION 0.020*** 0.020***  0.032*** 0.032*** 
  (0.005) (0.005)  (0.005) (0.005) 
RUNUP 0.033*** 0.033***  0.048*** 0.048*** 
  (0.013) (0.013)  (0.013) (0.013) 
Intercept 0.117 0.113  0.295*** 0.292*** 
  (0.086) (0.086)  (0.093) (0.092) 
Industry & Year FE Yes Yes  Yes Yes 
No. of Obs. 5423 5423  5423 5423 
R-Squared 0.32 0.32  0.36 0.36 
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Table 7: VC backing and  acquirers’ announcement returns 
Table 7 reports linear regressions of acquirers’ announcement returns on the presence of venture 
capital in the target. The main dependent variable, ACAR(-3,3) and ACAR(-5,5), are cumulative 
abnormal returns of acquirers during the period (-3,3) and (-5,5), respectively, given 0 is the 
announcement date. VC_BACKED is a dummy indicator equal to one if the target is VC-backed, 
zero otherwise. STOCK_D, is a binary indicator equal to one if the transaction is financed 100% 
with stock. CASH_D is a binary indicator equal to one if the transaction is financed 100% with 
cash. TOTAL_ASSET  is the natural logarithm of the acquirer's total assets. TOBIN_Q is the 
market value of assets divided by the book value of assets. LIQUIDITY is the ratio of cash and 
short-term investments divided by the total assets. LEVERAGE is the ratio between the total debts 
and the total assets. ROA is the earnings before interest and taxes scaled by the total assets. 
INVESTMENT is total capital expenditure divided by the total assets. RUNUP is the acquirer's 
cumulative abnormal returns during the period between -210 and -11. RELATEDNESS is a binary 
indicator equal to one if the target's SIC is the same as the acquirer's SIC code. DEAL_SIZE is the 
natural logarithm of the transaction value. LOCATION is a binary variable indicating whether the 
target and acquirer share the same state of location. Heteroscedasticity-robust standard errors are 
reported in parentheses. *, **, and *** indicate significance at the 10%, 5%, and 1% levels, 
respectively. 

    ACAR(-3,3)   ACAR(-5,5) 
    [1]   [2] 
VC_BACKED   -0.028***   -0.028** 
    (0.010)   (0.012) 
STOCK_D * VC_BACKED   0.035**   0.035* 
    (0.017)   (0.019) 
STOCK_D   0.003   0.009 
    (0.007)   (0.008) 
CASH_D * VC_BACKED   0.021*   0.020 
    (0.011)   (0.013) 
CASH_D   -0.005   -0.003 
    (0.005)   (0.006) 
TOTAL_ASSET    -0.015***   -0.015*** 
    (0.002)   (0.002) 
TOBIN_Q   -0.004***   -0.006*** 
    (0.001)   (0.001) 
LIQUIDITY   0.002   0.009 
    (0.014)   (0.015) 
LEVERAGE   0.013   0.029*** 
    (0.010)   (0.011) 
ROA   -0.019   -0.008 
    (0.026)   (0.028) 
INVESTMENT    0.035   0.054 
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    (0.057)   (0.058) 
RELATEDNESS   -0.004   -0.006 
    (0.004)   (0.004) 
DEAL_SIZE   0.012***   0.013*** 
    (0.002)   (0.002) 
LOCATION   0.008*   0.006 
    (0.005)   (0.005) 
Intercept   0.059***   0.032 
    (0.017)   (0.031) 
Industry & Year FE   Yes   Yes 
No. of Obs.   5972   5972 
R-Squared   0.04   0.04 
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Table 8 : Acquirers’ long-run abnormal returns following M&A announcements 
Table 8 reports monthly average abnormal returns (α) of equally-weighted calendar time portfolio methods using Fama and French (1993) and 
Fama and French (2015)’s factors models. In calendar time portfolio method, target firms in M&A announcements the last 36 calendar months 
form the basis of the calendar month portfolio. A single-time series regression is run with the excess return of the calendar portfolio as the 
dependent variable and the return on the five/six/seven factors as the independent variables including the market, size, B/M, Momentum, 
Liquidity, profitability and the investment factor). We employ both ordinary least square and weighted least squared method to estimate the 
monthly average returns.  Panel A, and B presents the results based on stock payment method and venture back status in M&A announcements, 
respectively. The standard error (denominator of the t-statistic) for a window is the square root of the sum of the squares of the monthly standard 
errors. The significance levels are indicated by *,**, and ***, and correspond to a significance level of 10%, 5%, and 1%. 

  Five-Factor Model 
(Fama, E., French, 
2015) 

Six-Factor Model 
(Carhart, 1997; Fama, E., 
French, 2015) 

Seven-Factor Model 
(Carhart, 1997; Fama, E., 
French, 2015; Pástor & 
Stambaugh, 2003) 

Seven-Factor Model 
Minus HML 

Period 
(months) 

 VC-backed 
targets with 
all-stock 
offers 

Other 
targets 

VC-backed 
targets with all-
stock offers 

Other 
targets 

VC-backed 
targets with all-
stock offers 

Other 
targets 

VC-backed 
targets with all-
stock offers 

Other targets 

36  OLS 0.004 
(0.76) 

-0.000 
(-0.26) 

0.007 
(1.39) 

0.002 
(1.43) 

0.008 
(1.47) 

0.002 
(1.53) 

0.008 
(1.46) 

0.002 
(1.55) 

WLS 0.010 
(1.59) 

-0.001 
(-0.29) 

0.014** 
(2.37) 

0.002 
(1.29) 

0.0137** 
(2.05) 

0.002 
(1.36) 

0.014* 
(1.89) 

0.002 
(0.43) 

48  OLS 0.003 
(0.78) 

-0.000 
(-0.12) 

0.006 
(1.54) 

0.002* 
(1.66) 

0.006 
(1.40) 

0.002* 
(1.72) 

0.007 
(1.40) 

0.002* 
(1.74) 

WLS 0.010* 
(1.68) 

0.000 
(0.32) 

0.013** 
(2.49) 

0.002* 
(1.66) 

0.016* 
(1.94) 

0.002* 
(1.75) 

0.012* 
(1.78) 

0.002* 
(1.82) 

60  OLS 0.004 
(0.95) 

-0.000 
(-0.13) 

0.007* 
(1.72) 

0.002 
(0.14) 

0.006 
(1.44) 

0.002 
(1.62) 

0.007 
(1.45) 

0.002 
(1.64) 

WLS 0.008 
(1.47) 

0.000 
(0.14) 

0.010** 
(2.27) 

0.002* 
(1.71) 

0.009 
(1.59) 

0.002* 
(1.78) 

0.008 
(1.41) 

0.002* 
(1.85) 
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Table 9 Adjustment for the sample selection using Heckman procedure 
Table 9 shows the adjustment for the sample selection problem using Heckman procedure. The 
first stage of Heckman is a probit model of whether the target is backed by VCs. The second stage 
is linear models of the choice of payment with the inclusion of INVERSE_MILL (Inverse Mills 
ratio) generated from the first stage. Definitions of instruments used in the first stage are presented 
in Appendix 1. STOCK_D is a binary indicator equal to one if the transaction is financed 100% 
with stock. STOCK_RATE, is the fraction of stock financing the transaction. VC_BACKED is a 
dummy indicator equal to one if the target is VC-backed, zero otherwise. TOTAL_ASSET  is the 
natural logarithm of the acquirer’s total assets. TOBIN_Q is the market value of assets divided by 
the book value of assets. LIQUIDITY is the ratio of cash and short-term investments divided by 
the total assets. LEVERAGE is the ratio between the total debts and the total assets. ROA is the 
earnings before interest and taxes scaled by the total assets. INVESTMENT is total capital 
expenditure divided by the total assets. RUNUP is the acquirer’s cumulative abnormal returns 
during the period between -210 and -11. RELATEDNESS is a binary indicator equal to one if the 
target's SIC is the same as the acquirer’s SIC code. DEAL_SIZE is the natural logarithm of the 
transaction value. LOCATION is a binary variable indicating whether the target and acquirer share 
the same state of location. Heteroscedasticity-robust standard errors are reported in parentheses. *, 
**, and *** indicate significance at the 10%, 5%, and 1% levels, respectively. 

 

Probit 
regression of 
VC-backed 
M&As 

Linear probability 
of all-stock 
payment 

Linear 
regression 
of Stock 
rate 

 [1] [2] [3] 
VC_BACKED  0.073*** 0.085*** 
  (0.016) (0.016) 
TOTAL_ASSET  0.154*** -0.039*** -0.069*** 
 (0.023) (0.007) (0.007) 
TOBIN_Q 0.01 0.034*** 0.033*** 
 (0.010) (0.003) (0.003) 
LIQUIDITY 1.104*** -0.141*** -0.141*** 
 (0.146) (0.050) (0.047) 
LEVERAGE -0.762*** -0.044 -0.047 
 (0.176) (0.046) (0.045) 
ROA -0.766*** -0.325*** -0.429*** 
 (0.196) (0.063) (0.056) 
INVESTMENT  -0.586 0.340** 0.259* 
 (0.585) (0.152) (0.147) 
RELATEDNESS 0.004 0.001 0.007 
 (0.040) (0.011) (0.010) 
DEAL_SIZE 0.015 -0.031** -0.031** 
 (0.056) (0.013) (0.013) 
LOCATION 0.116*** 0.018*** 0.027*** 
 (0.025) (0.007) (0.007) 
RUNUP 0.027 0.013 0.034** 
 (0.066) (0.016) (0.016) 
INVERSE_MILLS  -0.106*** -0.130*** 
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  (0.032) (0.032) 
HIGH_TECH 0.393***   
 (0.081)   
FOUR_STATES 0.358***   
 (0.057)   
AGGREGATE 
_IPO_PROCEEDS 0.035***   
 (0.012)   
AGGREGATE_VC_INDUSTRY
_INVESTMENT -0.051   
 (0.040)   
Intercept -2.705*** 0.769*** 0.980*** 
 (0.404) (0.147) (0.142) 
Industry & Year FE No Yes Yes 
No. of Obs. 3403 3403 3403 
R-Squared 0.15 0.36 0.40 
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Table 10: VC backing and the choice of payment and a matched sample 
Table 10 provides regressions of the choice of payment on the presence of venture capital in the 
target. The matched sample is created by matching one on one VC-backed targets with non-VC-
backed targets. Propensity scores are generated using the probit regression of being VC backed on 
firm-deal characteristics. The main dependent, STOCK_D, is a binary indicator equal to one if the 
transaction is financed 100% with stock. STOCK_RATE, is the fraction of stock financing the 
transaction. VC_BACKED is a dummy indicator equal to one if the target is VC-backed, zero 
otherwise. TOTAL_ASSET  is the natural logarithm of the acquirer’s total assets. TOBIN_Q is 
the market value of assets divided by the book value of assets. LIQUIDITY is the ratio of cash and 
short-term investments divided by the total assets. LEVERAGE is the ratio between the total debts 
and the total assets. ROA is the earnings before interest and taxes scaled by the total assets. 
INVESTMENT is total capital expenditure divided by the total assets. RUNUP is the acquirer’s 
cumulative abnormal returns during the period between -210 and -11. RELATEDNESS is a binary 
indicator equal to one if the target's SIC is the same as the acquirer’s SIC code. DEAL_SIZE is 
the natural logarithm of the transaction value. LOCATION is a binary variable indicating whether 
the target and acquirer share the same state of location. Heteroscedasticity-robust standard errors 
are reported in parentheses. *, **, and *** indicate significance at the 10%, 5%, and 1% levels, 
respectively. 
 

  

Linear probability of all-
stock payment 

 Linear regression of 
Stock rate 

  [1] [2]   [3] [4] 
VC_BACKED 0.084*** 0.087***   0.090*** 0.096*** 
  (0.023) (0.024)   (0.022) (0.023) 
TOTAL_ASSET  -0.022* -0.025**   -0.046*** -0.048*** 
  (0.012) (0.012)   (0.011) (0.012) 
TOBIN_Q 0.035*** 0.036***   0.031*** 0.036*** 
  (0.005) (0.006)   (0.005) (0.006) 
LIQUIDITY -0.105 -0.105   -0.041 -0.054 
  (0.070) (0.072)   (0.066) (0.070) 
LEVERAGE -0.034 -0.026   -0.036 -0.005 
  (0.080) (0.084)   (0.077) (0.081) 
ROA -0.550*** -0.544***   -0.613*** -0.644*** 
  (0.098) (0.109)   (0.093) (0.104) 
INVESTMENT 0.641* 0.542   0.553* 0.514 
  (0.333) (0.350)   (0.313) (0.328) 
RELATEDNESS -0.040* -0.045*   -0.031 -0.039 
  (0.024) (0.025)   (0.023) (0.024) 
DEAL_SIZE 0.017 0.019   0.032*** 0.032*** 
  (0.012) (0.012)   (0.011) (0.012) 
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LOCATION 0.054* 0.060*   0.064** 0.074** 
  (0.029) (0.031)   (0.028) (0.030) 
RUNUP   -0.02     -0.005 
    (0.024)     (0.023) 
Intercept 0.312 0.336   0.631** 0.634** 
  (0.283) (0.275)   (0.270) (0.262) 
Industry & Year FE Yes Yes   Yes Yes 
No. of Obs. 1032 970   1032 970 
R-Squared 0.46 0.45   0.51 0.5 
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Table 11. Common VCs between target and acquirer 
Table 11 provides regressions of the choice of payment on the presence of venture capital in the 
target. The sample is constructed by excluding VC-backed transactions in that the acquirer is also 
VC-backed. The main dependent, STOCK_D, is a binary indicator equal to one if the transaction 
is financed 100% with stock. STOCK_RATE, is the fraction of stock financing the transaction. 
VC_BACKED is a dummy indicator equal to one if the target is VC-backed, zero otherwise. 
TOTAL_ASSET  is the natural logarithm of the acquirer’s total assets. TOBIN_Q is the market 
value of assets divided by the book value of assets. LIQUIDITY is the ratio of cash and short-term 
investments divided by the total assets. LEVERAGE is the ratio between the total debts and the 
total assets. ROA is the earnings before interest and taxes scaled by the total assets. 
INVESTMENT is total capital expenditure divided by the total assets. RUNUP is the acquirer’s 
cumulative abnormal returns during the period between -210 and -11. RELATEDNESS is a binary 
indicator equal to one if the target's SIC is the same as the acquirer’s SIC code. DEAL_SIZE is 
the natural logarithm of the transaction value. LOCATION is a binary variable indicating whether 
the target and acquirer share the same state of location. Heteroscedasticity-robust standard errors 
are reported in parentheses. *, **, and *** indicate significance at the 10%, 5%, and 1% levels, 
respectively. 

 

Linear probability of all-
stock payment 

 Linear regression of 
Stock rate 

 [1] [2]  [3] [4] 

VC_BACKED 0.055*** 0.052***  0.071*** 0.072*** 

 (0.015) (0.016)  (0.015) (0.015) 

TOTAL_ASSET  -0.021*** -0.020***  -0.044*** -0.044*** 

 (0.005) (0.005)  (0.004) (0.005) 

TOBIN_Q 0.035*** 0.041***  0.033*** 0.040*** 

 (0.002) (0.003)  (0.002) (0.003) 

LIQUIDITY 0.026 0.008  0.051* 0.034 

 (0.032) (0.034)  (0.030) (0.032) 

LEVERAGE -0.084*** -0.075**  -0.096*** -0.086*** 

 (0.028) (0.030)  (0.028) (0.030) 

ROA -0.364*** -0.405***  -0.504*** -0.538*** 

 (0.047) (0.052)  (0.041) (0.046) 

INVESTMENT  0.211** 0.207**  0.213** 0.224** 

 (0.096) (0.104)  (0.094) (0.104) 
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RELATEDNESS -0.028*** -0.032***  -0.022** -0.025** 

 (0.010) (0.010)  (0.010) (0.010) 

DEAL_SIZE 0.022*** 0.020***  0.033*** 0.031*** 

 (0.005) (0.005)  (0.004) (0.005) 

LOCATION 0.045*** 0.039***  0.059*** 0.053*** 

 (0.012) (0.013)  (0.012) (0.013) 

RUNUP  0.005   0.012 

  (0.010)   (0.008) 

Intercept 0.134* 0.115  0.309*** 0.293*** 

 (0.081) (0.085)  (0.087) (0.092) 

Industry & Year FE Yes Yes  Yes Yes 

No. of Obs. 5824 5288  5824 5288 

R-Squared 0.32 0.31  0.37 0.36 
 
 


