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A STUDY ON THE IMPACTS OF FIRM-SPECIFIC AND INDUSTRY-SPECIFIC
FACTORS ON THE SURVIVAL-BASED SUCCESS OF SPANISH NEW FIRMS
Abstract
With using decision tree approach, this paper explores the predictability and impacts of some
firm-specific factors (mainly financial factors) and industry-specific factors on the survivalbased success of Spanish new firms in manufacturing sector. In particular, decision trees are
built not only for comparing the impacts between different factors but also for observing the
change of factor’s impact with firm´s ageing and after industry adjustment. The results from
the generated trees are quite detailed and relatively complex, and the main results can be
summarized as follows: (1) profitability is the most significant variable because of ranking
at the first level in most trees; (2) the impact of firm size is also important due to frequently
appearing at the second level; (3) the impact of liquidity tends to weaken with ageing; (4)
industry adjustment degrades the impact of indebtedness; (5) as for industry-specific variables,
concentration and entry rank before industry growth in the age 1 and age 2 predictions.
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1. INTRODUCTION
There are two important issues regarding start-ups, as proposed by Van Praag (2003):
promoting business starting up on the one hand; reducing business dissolutions of start-ups
on the other hand. However, compared to the issue of start-up promotion, the problem of
start-up dissolution seems to deserve more attention. Based on the finding that the variance
of survival rates is much larger than that of entry rates in the subsectors of manufacturing
industry, Audretsch (1995) believes that barriers of survival should be a more complex issue
compared to barriers of entry. Geroski (1995) too points out some facts that to some extent
underlie the research of new firm success: the easiness of entry but the hardness of survival,
as well as the high of entrant failure rate and the long of time for survivors to be competitive
with incumbents.
The history of using success or failure as the measure of performance has been lasting for
several decades since at least 1960s (as pointed out by Dess and Robinson, 1984). However,
arguments still exist on the definition and the measurement of success. Some scholars
believe that the definition of success should be a quite wide concept. For example, Fisher
et al. (2014) deem that defining the concept of success would include both subjective and
objective elements, and to explain success is dependent on its indicators which may exist in a
wide range of areas (for instance from business to psychology) for explaining, predicting and
identifying success.
It is also advised to classify success into different levels and take multiple factors into account.
Gordon and Davidsson (2013) point out the difficulty for measuring success in a single
standard when, for example, considering industrial differences; furthermore they believe that
the standard for measuring success should take the stage of development and the type of firms
into account and, particularly, they propose that the firms surviving but with poor performance
in profitability should be classified as being less successful than those surviving with gaining
plenty of profits.
Based on previous research, Mcdougall et al. (1992) state two important features of new
businesses: a period of time before gaining first profits and low survival rates. Further, Suárez
and Utterback (1995) state that survival is the basis for firm success in (for example) market
share or profitability. The difficulty for new firms to seek for profits is pointed out by Reynolds
(2016): even after six years, only one third of new businesses can gain profits. So exploring
survival-based success is the target of this paper, and firm profitability (treated as one of the
independent variables) is also taken into consideration.
In the traditional survival analysis of new firms, age usually works as the time mark to observe
the changes of survival rate and exit rate. Cefis and Marsili (2006) believe that the firms under
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age 5 can be seen as young. In fact the research of Brixy et al. (2006) shows that, observing
from the perspective of labor fluctuation and wage setting, the period for new firms to become
incumbents is just a few years (three to five years). The characteristics of young firms are also
widely explored by scholars: for example, Mata and Portugal (1994) find that only half of the
new firms would survive for four years; the research of Konings et al. (1996) shows increasing
trend of exit rate in the first three years and stable trend after. Thereby this paper observes the
new firms from age 1 to age 5.
This paper studies the predictability and impacts of some firm-specific and industry-specific
factors on the survival-based success of new firms at different ages in manufacturing sector
(section C of NACE Rev. 2 from Eurostat of European Commission, 2008). The main
contributions are two-fold: firstly, it enriches the study on the impacting factors to new firm
success in recent depression period (because this paper samples the firms incorporated in 2008
and 2009); secondly, the change of factor’s impact with ageing and the change after industry
adjustment are analyzed for contributing to the study on impact’s variation. Following the
introduction part, the rest of the paper is organized in this order: Section 2 for literature
review, Section 3 for sample, variables and methodology, Section 4 for results, and Section 5
for conclusions.
2. LITERATURE REVIEW
As summarized by Fackler et al. (2013), survival and exit are crucial research topics in
different academic areas — for example, resource-based theory, organizational ecology,
and industrial economics including the well-cited passive learning model (Jovanovic, 1982)
saying that firms can learn their efficiency only after operation. There are also several theories
of liability: liability of smallness (Aldrich and Auster 1986) stresses the high likelihood of
exit on small firms; liability of newness (Stinchcombe, 1965) highlights the disadvantages of
young firms; liability of adolescence (Brüderl and Schüssler 1990) draws the picture of exit as
initially low (because of initial stock of resources) and then increasing but finally decreasing;
liability of ageing (Barron et al., 1994) portrays increasing in exit risk along with the increase
of firm´s age; liability of obsolescence (Barron et al., 1994) believes that inertia causes
constraints for old firms to accommodate themselves to environmental changes; liability of
senescence (Barron et al., 1994) attributes the higher exit risk of older firms to accumulated
rules and routines.

Financial factors & size
Financial factors are the indicators of economic goals (Venkatraman and Ramanujam, 1986).
Several decades have witnessed the development of using financial ratios to predict financial
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distress and failure since the research pioneers in 1960s — Beaver (1966) and Altman (1968)
— as pointed out by Gepp and Kumar (2015). In fact, early studies already establish the
structure and system of financial ratios. Horrigan (1965) classifies financial ratios only into
two categories: liquidity and profitability (where liquidity is further subdivided into short
term liquidity and long term solvency, and profitability is too subdivided into turnover ratios,
profit margin ratios and return ratios); similarly, Gupta (1969) identifies four types of financial
ratios indicating profitability, turnover, leverage and liquidity. Because Altman (1968) states
that profitability, liquidity, and solvency are important ratio factors for indicating bankruptcy
and failure, this paper chooses these three factors to measure the impacts from financial
perspective.
According to the traditional view of economics literature related to industrial organization,
the excess of profitability drives firm entry (Audretsch, 1997); on the other hand, not earning
sufficient money is a crucial reason for the discontinuance of business (Watson et al., 1998).
Swinney et al. (2011) point out that one important difference of the targets between startups and established firms is to maximizing the probability of survival and maximizing
expected profits. If wealth maximization and survival can coexist, chasing optimality
would be the choice of firms; however, if it is hard to harmonize wealth maximization and
survival, firms tend to prefer survival (Oprea, 2014). Empirical study may further muddy the
waters: Golombek and Raknerud (2012) observe a seemingly unintelligible characteristic of
Norwegian manufacturing firms — that is, the firms with consistently positive profits may
also exit whereas frequently incurring negative profits may not necessarily drive firms out;
furthermore, their research shows that profitability is negatively related to the probability of
exit and that high probability of exit persists among the exiting firms (which does not support
the impact of negative profitability shock prior to exit).
Because inability to pay due bills and technical insolvency (insufficiency to meet total
liabilities) can be directly defined as failure (Bruno and Leidecker, 1988), liquidity and
solvency deserve to be deeply studied. Bruinshoofd and Kool (2004) summarize three main
reasons for holding liquidity: the first is transaction and opportunity costs (together with
precautionary demand for money, including future investment opportunity, volatility of cash
flow, and refinancing uncertainty); the second is about asymmetric information problems (for
example, moral hazard in high leverage, the relationship with financial intermediaries, agency
problems between managers and owners because of the preference of managers on liquidity
but the preference of shareholders on profit, and asymmetries in information when investing in
research and development, investing in high-tech sectors, and investing in economic recession
period); the third is passive adjustment of capital structure according to the pecking order
theory of Myers and Majluf (1984) and Myers (1984) and buffer stock liquidity for absorbing
shocks. As for small firms, liquidity problems should be stressed because of relatively
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lacking sources for financing, so it is necessary to prepare more assets in liquid form for daily
transactions and in emergent situation (Bolek, 2013).
With regard to the research on debt and leverage, as pointed out by Flannery and Rangan
(2006), financing theory has been greatly developed since the publication of irrelevance
proposition by Modigliani and Miller (1958). The following theories developed are reviewed
in the study of Frank and Goyal (2009): trade-off theory highlights the trade-off between the
benefits and costs of debt, including tax benefits against bankruptcy costs; agency theory
proposes agency costs and the existence of conflicts among manager, shareholder, and debtholder (Jensen and Meckling, 1976; Jensen, 1986); pecking order theory points out that the
financing order would be retained earnings, debt, and then equity because of adverse selection
problem (Myers, 1984); market timing theory believes that capital structure is impacted much
by the fluctuations of market valuations (Baker and Wurgler, 2002).
As for new firms, the change of leverage with ageing can be observed. Huynh et al. (2015)
point out that, when tracking particular cohort (1985 and 1989 cohorts in their study), there
is a decreasing trend of average leverage as firms age; and they also state the selection effects
(initially lower average leverage for the survivors) and survival effects (leverage lowering
down with ageing because of the increase in profits and then retained earnings and equity).
Laitinen (1992) attributes the failure of newly founded firms to the factor of revenue financing
to debt and describes the process as follows: in the initial stages, highly indebted firms require
large revenues to fulfill financial obligations because of limitation in share capital; however,
in some situations (for example, too poor profitability) where firms cannot reach the planned
revenues, taking more debt is the way for keeping on survival, which would result in more
planned revenues to reach for the increased financial obligation and finally cause failure due
to insolvency. In addition, considering that the studying period of this paper (from 2008 to
2014) is generally in depression, leverage tends to be viewed as a negative indicator, since
Theodossiou et al. (1996) point out that high leverage is more likely to cause firm´s failure in
low income and downturn periods.
The impact of firm size on survival has been widely discussed especially by Industrial
Organization scholars. Audretsch (1995) points out two characteristics of new entrants: the
smallness in firm size and the low variance in start-up size. In fact, the smallness in size of
entrants compared to incumbents would be kept for a period after entry, and even after one
decade the sizes of those entrants are still smaller than the sizes of incumbents (Bellone et al.,
2006). Mata et al. (1995) state that, as for new firms, it is hard for them to survive to the day
that they are able to threat dominant firms, and their competitors are other small and new firms.
Generally speaking, larger firms have advantages in scale economies, diversification, market
power and then in earnings and stability (Mills and Schumann, 1985; Theodossiou et al.,
1996), and one important reason for larger firms showing longer lifespan is that shrinking in
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size (rather than exit) is the choice of larger firms in inefficient situations (Mata and Portugal,
1994). On the other hand, small firms could still be successful in competition with large ones
by virtue of their more flexible production technologies to occupy a disproportionate share of
industrywide output fluctuations (Mills and Schumann, 1985).

Group membership
New firms may be founded by other existing firms, and this situation entails the illustration of
corporate entrepreneurship. As is distinguished from independent entrepreneurship, corporate
entrepreneurship has two crucial forms (illustrated in the study of Sharma and Chrisman,
1999) — strategic renewal and corporate venturing, in which innovation may be included.
Leten and Van Dyck (2012) state corporate venturing (that has been emerging since 1960s) as
creating independent organization unit to invest new technological and business opportunities,
which includes internal venturing and external venturing. This paper only takes external
venturing (corporate venture capital units as independent start-ups for external opportunities
— Birkinshaw and Hill, 2005) into study.
Sykes (1990) points out that: different to private venture capitalist with the only goal on
financial return, most corporate venture capital programs view strategic goals (such as
identifying new opportunities, developing business relationships, changing corporate culture,
and finding potential acquisitions) for developing new business as the core and financial gains
as minor. It must be highlighted that financial goals may not oppose strategic goals, and in
fact strategic goals should generate financial benefits from the long run perspective; on the
other hand, short-term financial goals may not correspond with strategic goals (Ernst et al.,
2005). Nevertheless, scholars still have different viewpoints regarding this issue: Dushnitsky
and Lenox (2006) believe that strategically (rather than financially) oriented corporate venture
capital creates firm value, while the research of Birkinshaw and Hill (2005) shows that the
survival rate of financially focused units is higher than that of strategically focused units.
It should be reasonable to expect corporate venturing as a positive factor, because of the
experience of the established firms being helpful to subsidiaries (Audretsch and Mahmood,
1995). Musso and Schiavo (2008) also state that membership in a group (especially larger
conglomerate) could be helpful to market access. Notwithstanding that, the positive effects
of corporate venturing on new firm survival are still challenged. The research of Mata et al.
(1995) shows that the survival rate of de novo single plant entrants generally is higher than
that of the entrants with parent firm, which further causes the puzzle that the de novo single
plant entrants with the characteristic of smallness in size (compared to other types of entrants)
are quite strong in survival.
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Industrial factors
With regard to industry-specific factors, Bellone et al. (2008) believe that industry
characteristics impact more on young firms compared to old firms and that the impacts
of industry dynamic features (turbulence) are more important than those of static features
(market structure). As classified by Bellone et al. (2008), industry sales growth as well as
entry signify industry turbulence; concentration is a factor representing market structure.
Theoretically speaking, industry entry and growth should respectively exert negative and
positive impacts on firm survival, because — as stated by Mata and Portugal (1994) — high
industry entry would bring competition and challenges to both the new firms per se and
incumbents (including the new firms in different generations) and in fast-growing industries
it is less possible to cause the loss of market share and then retaliations from rivals. Except
for less retaliations from incumbents, Strotmann (2007) points out that another important
beneficial factor is the increase of price-cost-margins driven by the increase of demand
in growing industries. As for industry concentration, traditional viewpoint is that industry
concentration means market imperfection, so firms with lower market power (especially
young firms) would have higher probability to exit (Bellone et al., 2008). Notwithstanding
that, López-García and Puente (2006) state two different views about highly concentrated
industries (the existence of survival space for suboptimal scale new firms; and the collusion
of incumbents for against new entrants).
On the other hand, in spite of the portrayal of theory, empirical study may draw a different
picture. Mata and Portugal (1994) find that concentration is insignificant in manufacturing
industry, and this kind of result is explained by Mata (1991) and Mata and Portugal (1994) as
the weakness of the impacts of fear of aggression on entry. Similarly, the research of Holmes
et al. (2010) on manufacturing industry shows positive impacts of sectoral growth on the
survival of both micro-enterprises and small and medium establishments (SMEs) as well as
insignificant impacts of concentration. In the contrary, McCloughan and Stone (1998) find
that industry growth is insignificant to survival whereas industry concentration (albeit with
ambiguous effect) is significant.
To sum up, on the ground of the above studies, this paper uses profitability, liquidity,
indebtedness, firm size, and group membership to represent the impacts of firm-specific
factors as well as industry entry, concentration, and industry growth to observe the influence
from industry. Here, different to some previous studies, hypotheses about the relationships
between factors and success are not built after considering the possible complicate results
generated by decision trees.
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3. SAMPLE, VARIABLES AND METHODOLOGY
The sample selection method in this paper is similar to that of Helmers and Rogers (2010)
who choose the firms incorporated in 2001 and follow them for a five-year period after
incorporation; here the firms incorporated in both 2008 and 2009 in SABI database (Iberian
Balance sheet Analysis System developed by INFORMA D&B and Bureau Van Dijk) are
candidates for sample and each firm is also tracked for five years after the incorporation year.
It must be noticed that incorporation year is not a variable here because of combining the two
cohorts (2008 and 2009) as a whole with the purpose of enlarging sample size.
Given the problem pointed out by Wagner (1994) that the life span at the beginning may be
less than a year (for example just several months) when using year as the unit to measure the
life span of firm, this paper sets a requirement that all the sample firms should report operating
revenues at age 1 (the year after the incorporation year). Finally, there are 4544 firms selected
in manufacturing sector (shown in Table 1).

Table 1. Distribution of sample size according to ages as well as failure and success
percentages in two-digit code industry division (according to NACE Rev. 2 from
Eurostat; European Commission, 2008)
Manufacturing sector

10. Manufacture of food products

Sample
size at
age 1

Sample size
at age 2

Sample
size at
age 3

442

395

353

11. Manufacture of beverages

115

99

89

13. Manufacture of textiles

146

125

110

14. Manufacture of wearing apparel

130

110

89

15. Manufacture of leather and related products

181

157

129

16. Manufacture of wood and of products of wood and
cork, except furniture; manufacture of articles of straw
and plaiting materials

232

210

189

17. Manufacture of paper and paper products

41

38

31

18. Printing and reproduction of recorded media

367

321

273

4

2

2

20. Manufacture of chemicals and chemical products

117

102

83

21. Manufacture of basic pharmaceutical products and
pharmaceutical preparations

16

15

15

19. Manufacture of coke and refined petroleum products

12
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22. Manufacture of rubber and plastic products

132

119

100

23. Manufacture of other non-metallic mineral products

195

177

156

24. Manufacture of basic metals

83

72

57

25. Manufacture of fabricated metal products, except
machinery and equipment

940

808

677

26. Manufacture of computer, electronic and optical
products

88

78

68

27. Manufacture of electrical equipment

88

76

64

28. Manufacture of machinery and equipment n.e.c.

257

239

207

29. Manufacture of motor vehicles, trailers and
semi-trailers

44

39

33

30. Manufacture of other transport equipment

42

36

31

31. Manufacture of furniture

256

211

172

32. Other manufacturing

155

135

124

33. Repair and installation of machinery and equipment

473

421

370

Failure

488

506

462

Success

4056

3479

2960

Success percentage

89%

87%

86%

Total

4544

3985

3422

When considering financial factors together with industrial factors, the issue of industry
adjustment should be discussed. Ooghe et al. (2003) point out the difference of model´s
predictability in different industries, so they propose to develop industry-specific models and
variables. Platt and Platt (1991) also suggest to use industry-relative ratios (dividing company
ratios by industry average ratios) in bankruptcy prediction models, which can eliminate industryspecific bias; and their research results show that industry-adjusted ratios perform better than
unadjusted ratios do in accuracy and stability. Hence, with using the adjusting method of
dividing the original financial ratios to the industry medians (Izan, 1984), this paper compares
the predictability of some original financial variables to that of their paired industry-adjusted
variables. Specifically speaking (shown in Table 2), liquidity ratio, indebtedness, and total assets
(as the proxy of firm size) are divided by the industry medians; the adjustment of total assets
could to some extent reflect the impacts of minimum efficient scale, because industry minimum
efficient scale is measured as median logarithm of total assets in an industry in the research of
Huyghebaert and Van de Gucht (2007). Here, considering that the sign of ROA (return on total
assets) could be positive or negative, the adjusting method on ROA is to calculate the difference
between firm´s ROA and the industry median ROA (firm´s ROA minus that of industry median).
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Classification tree is used in this paper for analyzing the predictability and impacts of firmspecific (together with their industry-adjusted formats) and industry-specific factors on the
survival-based success at different ages (age 1, 2 and 3). According to the statement of Gepp
and Kumar (2015), the history of using decision tree to explore the prediction of business
failure could be traced back to the research of Frydman et al. (1985). Delen et al. (2013) list
some advantages of decision trees: showing the results and relationships visually and clearly,
being easy to understand and interpret, needing little data preparation, being able to process
numerical and categorical data, and working fast. In this paper, Chi-squared Automatic
Interaction Detector (CHAID) is chosen as the algorithm. As stated by Delen et al. (2013),
on the basis of adjusted significance testing CHAID generates more than two categories at a
level (rather than binary), and its output is characterized of high visualization and easiness to
interpret. Firms are categorized into two groups separately representing success and failure
for building dependent variable (shown in Table 2). Because there are much more firms in
success groups than in failure groups, weighting is used to address the issue of imbalance.

Table 2. Definitions of variables
Factors

Variables

Definitions

Dependent variable
Success or failure

Two consecutive years
without reporting operating
revenues as the signal of
failure

It equals 1 representing success if not
showing the signal of failure; equals 0 if
showing the signal of failure.

Profitability

Return on total assets (ROA): Profits
before tax / Total assets

Independent variables
Financial factor

Adjusted format: Firm´s ROA — Industry
median ROA
Solvency

Indebtedness: (Total shareholders funds
and liabilities — Shareholders equity) /
Total shareholders funds and liabilities
Adjusted format: Firm’s indebtedness /
Industry median indebtedness

Liquidity

Current ratio: Current assets/Current
liabilities
Adjusted format: Firm’s current ratio /
Industry median current ratio

Firm size

Total assets

Total assets in thousands of Euros
Adjusted format: Firm’s total assets /
Industry median total assets
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Group membership

Whether being in a group

Membership in a group, equals 1 if the
number of companies in corporate group
is more than zero; equals 0 if the number
of companies in corporate group is zero.

Industrial factors (identified in two-digit code
industry division)

Entry rate

The number of incorporated firms within
a year in a selected industry / The number
of the firms reporting total assets in that
industry in the same year

Concentration rate

The total amount of operating revenues
of the top 10 percent firms in a selected
industry in a year / The total amount of
operating revenues in that industry in the
same year

Industry growth rate

(Operating revenues in a selected industry
in a year — the operating revenues in that
industry one year before) / The operating
revenues in that industry one year before

Here the adopted cutting point between firm’s success and failure is whether without reporting
operating revenues to SABI database in two consecutive years. This type of identifying
method is also employed in past research: Mata and Portugal (1994) propose the judgment of
two consecutive years without appearing in the database to identify exit in order to reduce the
misclassifying risk, after considering that it is possible for firms to be absent in the database
due to the reasons like operation suspending or failing to report the data (rather than ceasing
operation permanently). In fact, the importance of production in identifying the survival span
of firms is also underlined by Harhoff et al. (1998) who believe that the production period of
a firm after the declaration of bankruptcy should still be recorded in its survival span. Table
2 describes the details of both dependent and independent variables. Note that the firms that
do not report operating revenues in two consecutive years are not necessarily those exiting
from the market, so this paper uses “survival-based success and failure” rather than the term
“survival and exit”.
Referring to the research method of Persson (2004), this paper sets three time nodes after
the founding of firms — age 1, age 2 and age 3 (respectively representing one, two and
three years after the founding year); decision trees are built for each age. The reason for just
studying the impacts at the first three ages is that the last two years in the observed five-year
period are used for identifying success or failure (due to two consecutive years without
reporting operating revenues as the judging standard for failure). Particularly, as shown
in Picture 1, the total samples are subdivided into success and failure groups according
to survival year after year: firstly dividing the total into two groups — the firms keeping
on survival after age 1 and the firms not; secondly, dividing the firms keeping on survival

Working papers “new trends in accounting and management” wp 15/2018

15

after age 1 into two groups — those keeping on survival after age 2 and those not; finally,
again dividing the firms keeping on survival after age 2 into two groups — those keeping
on survival after age 3 and those not. Decision trees are operated twice (separately with
the original financial and size variables and their adjusted formats) for each age division
on the paired success group and failure group. Noteworthy here is that as age grows firms
would have more years of financial records: for example, the firms surviving after age 3
have financial records at age 1, 2 and 3. In this paper, only the data in the latest age years
are processed in that the research design here is to analyze the impacts of factors on survival
immediately after the recorded year.

Picture 1

4. RESULTS
The detailed results generated by decision trees are shown in Appendix from Table A1 to
A6. For the age 1 prediction (unadjusted), indebtedness is the variable at the first level, and
the likelihood of success decreases with the increase in indebtedness except for the case
of low indebtedness; the second level is occupied by liquidity ratio, total assets, industry
concentration, and industry entry; except for total assets and group membership, all the
variables appear at the third level, and in most cases ROA tends to be positively related to
success where the relationship between success and industry growth tends to be negative. For
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the adjusted age 1 prediction, at the first level adjusted ROA shows positive relationship with
the likelihood of success. At the second level, the other three adjusted variables (liquidity,
indebtedness and total assets) together with industry concentration appear; again, the
relationship between adjusted indebtedness and success is negative except for the case of
low adjusted indebtedness. Except for adjusted ROA and group membership, all the variables
appear at the third level; adjusted liquidity as well as industry growth tend to be negatively
related to success. Obviously, here the adjustment protrudes the impact of ROA.
For the age 2 prediction, the results of the unadjusted and adjusted models are to some extent
similar: the first level is occupied by ROA or adjusted ROA, and both are generally positively
related to success (with a slightly negative relationship in high ROA); at the second level,
group membership (being positively related to success), industry concentration, total assets (or
adjusted total assets) appear in both models, whereas industry entry and adjusted indebtedness
separately appear in the unadjusted model and adjusted model; at the third level, indebtedness
or its adjusted format (being negatively related to success), industry concentration, liquidity
or adjusted liquidity, and industry entry (mostly being positively related to success) appear
in the unadjusted and adjusted models, together with group membership (being negatively
related to success) in the unadjusted model as well as adjusted ROA and industry growth in
the adjusted model.
For the age 3 prediction, the first level is occupied by ROA or adjusted ROA, and both are
generally positively related to success except in high ROA. At the second level, industry
growth, total assets, and indebtedness appear in the unadjusted model; on the other hand,
industry growth, adjusted total assets (being positively related to success), industry entry rate,
and industry concentration are shown in the adjusted model. At the third level, the unadjusted
tree includes indebtedness, liquidity, industry concentration, and industry growth. The third
level of the adjusted tree is composed of adjusted ROA, industry entry, adjusted indebtedness,
and industry growth, where positive relationship to success is shown in industry growth and
negative relationship to success is observed in industry entry and adjusted indebtedness.
Generally speaking, decision tree approach generates quite detailed and relatively complex
results; next section will glean some palpable and important ones.
5. CONCLUSIONS
Among the findings obtained, the foremost one is that nearly all the trees highlight the
importance of profitability and firm size, for the reason that five out of six models rank ROA
(or its adjusted format) at the first level while total assets (as well as its adjusted format)
frequently appear at the second level in all the predictions.
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Because the first levels of the generated trees are occupied by profitability (and indebtedness
in one model), the changes happening at the second level can illustrate the changes of the
impacts of variables. Liquidity (or its adjusted format) plays a more important role in the age
1 prediction by virtue of appearing in the second level; this may represent a decreasing trend
of the impact of liquidity with ageing, which may be caused by the bettering performance
in profitability and then cash inflow with ageing. The impact of group membership (as a
dichotomous variable) is relatively weak not only because of just appearing in the age 2
prediction but also due to instability of its relationship to success.
The research results here fail to conclude the effect of industry adjustment on the whole
model, because the correct percent of prediction (a little decreasing in the age 1 and 3
predictions while a little increasing in the age 2 prediction after adjustment) does not change
much. Notwithstanding that, industry adjustment does influence some variables. For instance,
industry adjustment upgrades the impact of profitability in the age 1 prediction (replacing
indebtedness at the first level), whereas adjustment does not waver the status of profitability
ranking at the first level in the age 2 and age 3 predictions. And degrading the impact of
indebtedness not only happens in the age 1 prediction, but it also emerges in the age 3
prediction (which pushes indebtedness from the second level in the unadjusted model to the
third level in the adjusted model). So industry adjustment tends to increase the impact of
profitability and decrease the impact of indebtedness.
As for industry-specific factors, industry entry and industry concentration tend to be more
important than industry growth does because of more frequently appearing at the second
level; another interesting result is that, in the age 1 and age 2 predictions, industry adjustment
drives industry entry from the second level in the unadjusted model to the third level in
the adjusted model. Industry growth comes into the second level in the age 3 prediction.
Therefore, industry growth ranks behind industry entry and industry concentration at early
ages (here age 1 and age 2).
With regard to the relationships of variables to firm success, fluctuating relationship prevalently
exists not only for the continuous variables but also for the dichotomous variable (group
membership changing its relationship to success at different levels in the age 2 prediction).
This matches with the complexity of the results generated; thank to the complexity, decision
tree approach can draw a more detailed picture of the results, which is an important advantage.
On the other hand, here after observing both the unadjusted and adjusted models, two
tendencies can be caught: indebtedness generally being negatively related to success and
profitability generally being positively related to success. In fact, these two relationships
are not quite surprising, since the results here correspond with the common sense about the
positive impact of profitability as well as the instability caused by insolvency and bankruptcy
risk when bearing high leverage.
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All in all, the research results of this paper add new evidence to the complexity of the
empirical study on the impacting factors to new firm success (which can be seen from the
tables of decision trees showing relatively complicated results) and, at the same time, display
the necessity to further explore the change of factor’s impact with time and after adjustment.
As a prototype, the study of Bellone et al. (2008) shows the differences of factor´s impact
in young, middle-aged, and old firms, so future research could do more contributions in this
direction.
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APPENDIX
Note that the decision trees are generated in table format from left to right, and the “N” and
“S” in the parentheses separately represent the number of firms and the likelihood of success;
because of weighting, the total number of firms in each model is larger than the sample size;
and the minimum number of cases in the child nods is set to 100.

Table A1. Success prediction at age 1 with original
variables (Correct percent: 66.8%; N: 7960)
Indebtedness <=0.435
(N: 796; S: 0.52%)

Liquidity <= 2.622 (N:294; S: 73%)

ROA <= 0.003 (N:133; S: 58%)
ROA > 0.003 (N:161; S: 85%)

Liquidity > 2.622 (N:502; S: 39%)

Industry entry <= 0.028
(N:121; S: 21%)
Industry entry (0.028, 0.030]
(N:110; S: 42%)
Industry entry (0.030, 0.039]
(N:151; S: 58%)
Industry entry > 0.039 (N:120;
S: 33%)

Indebtedness (0.435, 0.673]
(N: 798; S: 72%)

Total assets <= 61.541 (N:223;
S: 53%)

Industry growth <= -0.037
(N:102; S: 69%)
Industry growth > -0.037
(N:121; S: 40%)

Total assets (61.541, 122.243]
(N:173; S: 68%)
Total assets (122.243, 236.134]
(N:129; S: 100%)
Total assets (236.134, 777.067]
(N:160; S: 80%)
Total assets > 777.067 (N:113;
S: 72%)
Indebtedness (0.673, 0.797]
(N: 794; S: 62%)

Total assets <= 87.529 (N:330;
S: 44%)

ROA <= 0.003 (N:140; S: 26%)
ROA > 0.003 (N:190; S: 58%)

Total assets (87.529, 236.134]
(N:229; S: 69%)
Total assets (236.134, 777.067]
(N:131; S: 94%)
Total assets > 777.067 (N:104;
S: 62%)
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Indebtedness (0.797, 0.967]
(N: 2392; S: 57%)

Liquidity <= 0.571 (N:265; S: 43%)

Indebtedness <= 0.927 (N:146;
S: 51%)
Indebtedness > 0.927 (N:119;
S: 33%)

Liquidity (0.571, 1.111] (N:1217;
S: 62%)

ROA <= -0.108 (N:114;
S: 37%)
ROA (-0.108, 0.072] (N:929;
S: 61%)
ROA > 0.072 (N:174; S: 82%)

Liquidity (1.111, 1.271] (N:496;
S: 44%)

Indebtedness <= 0.871 (N:337;
S: 38%)
Indebtedness > 0.871(N:159;
S: 55%)

Liquidity (1.271, 1.625] (N:164;
S: 76%)
Liquidity > 1.625 (N:250; S: 58%)
Indebtedness (0.967, 1.153]
(N: 1588; S: 47%)

Industry concentration <= 0.662
(N:486; S: 47%)

Liquidity <= 0.762 (N:126;
S: 43%)
Liquidity (0.762, 1.017](N:196;
S: 59%)
Liquidity > 1.017 (N:164;
S: 37%)

Industry concentration (0.662,
0.723] (N:551; S: 35%)

Industry growth <= -0.065
(N:256; S: 44%)
Industry growth > -0.065
(N:295; S: 27%)

Industry concentration (0.723,
0.843] (N:392; S: 65%)

ROA <= -0.023 (N:143;
S: 78%)
ROA (-0.023, 0.003] (N:114;
S: 51%)
ROA > 0.003(N:135; S: 64%)

Industry concentration > 0.843
(N:159; S: 40%)
Indebtedness (1.153, 1.590]
(N: 797; S: 38%)

Industry entry <=0.034 (N:524;
S: 42%)

Industry concentration <=
0.723 (N:354; S: 37%)
Industry concentration > 0.723
(N:170; S: 53%)

Industry entry > 0.034 (N:273;
S: 30%)
Indebtedness > 1,590
(N: 795; S: 24%)
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Table A2. Success prediction at age 1 with adjusted
variables (Correct percent: 64.3%; N: 7960)
Adjusted ROA <= -0.658
(N: 796; S: 25%)

Adjusted liquidity <= 0.253
(N: 424; S: 19%)

Adjusted Total assets <= 0.095
(N: 225; S: 25%)
Adjusted Total assets > 0.095
(N: 199; S: 12%)

Adjusted liquidity > 0.253
(N: 372; S: 31%)

Industry growth <= -0.013
(N: 213; S: 40%)
Industry growth > -0.013
(N: 159; S: 19%)

Adjusted ROA (-0.658,
-0.280] (N: 798; S: 38%)

Adjusted Total assets <= 0.047
(N: 126; S: 24%)
Adjusted Total assets (0.047, 0.211]
(N: 345; S: 35%)

Adjusted liquidity <= 0.579
(N: 192; S: 42%)
Adjusted liquidity > 0.579
(N: 153; S: 27%)

Adjusted Total assets > 0.211
(N: 327; S: 46%)
Adjusted ROA (-0.280,
-0.113] (N: 794; S: 44%)

Adjusted liquidity ratio <= 0.579
(N: 303; S: 45%)
Adjusted liquidity ratio (0.579,
0.852] (N: 289; S: 34%)
Adjusted liquidity ratio > 0.852
(N: 202; S: 56%)
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Adjusted ROA (-0.113,
0.009] (N: 2387; S: 52%)

Adjusted Indebtedness <= 0.611
(N: 240; S: 50%)

Adjusted liquidity <= 1.990
(N: 105; S: 62%)
Adjusted liquidity > 1.990
(N: 135; S: 41%)

Adjusted Indebtedness (0.611, 0.952]
(N: 164; S: 76%)
Adjusted Indebtedness (0.952, 1.216]
(N: 365; S: 67%)

Industry entry <= 0.034
(N: 229; S: 79%)
Industry entry > 0.034 (N: 136;
S: 47%)

Adjusted Indebtedness > 1.216
(N: 1618; S: 47%)

Industry concentration <=
0.714 (N: 699; S: 48%)
Industry concentration (0.714,
0.723] (N: 185; S: 35%)
Industry concentration (0.723,
0.809] (N: 286; S: 64%)
Industry concentration (0.809,
0.843] (N: 213; S: 47%)
Industry concentration > 0.843
(N: 235; S: 32%)

Adjusted ROA (0.009,
0.066] (N: 1593; S: 58%)

Industry concentration <= 0.602
(N: 116; S: 79%)
Industry concentration (0.602, 0.662]
(N: 414; S: 46%)

Industry growth <= -0.138
(N: 216; S: 59%)
Industry growth > -0.138
(N: 198; S: 31%)

Industry concentration (0.662, 0.683]
(N: 100; S: 84%)
Industry concentration > 0.683
(N: 963; S: 58%)

Adjusted Total assets <= 0.095
(N: 121; S: 67%)
Adjusted Total assets (0.095,
0.147] (N: 116; S: 45%)
Adjusted Total assets (0.147,
0.400] (N: 299; S: 60%)
Adjusted Total assets (0.400,
0.575] (N: 147; S: 46%)
Adjusted Total assets > 0.575
(N: 280; S: 66%)
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Adjusted ROA > 0.066
(N: 1592; S:0.65)

Adjusted Total assets <= 0.047
(N: 178; S: 42%)
Adjusted Total assets (0.047, 0.095]
(N: 184; S: 52%)
Adjusted Total assets (0.095, 0.147]
(N: 137; S: 71%)
Adjusted Total assets (0.147, 0.211]
(N: 197; S: 51%)
Adjusted Total assets (0.211, 0.300]
(N: 133; S: 76%)
Adjusted Total assets (0.300, 0.400]
(N: 170; S: 58%)
Adjusted Total assets (0.400, 0.575]
(N: 164; S: 71%)
Adjusted Total assets (0.575, 0.896]
(N: 157; S: 90%)
Adjusted Total assets > 0.896
(N: 272; S: 76%)

Adjusted Indebtedness <=
1.111 (N: 148; S: 84%)
Adjusted Indebtedness > 1.111
(N: 124; S: 68%)
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Table A3. Success prediction at age 2 with original
variables (Correct percent: 64.2%; N: 7021)
ROA <= -0.486
(N: 702; S: 28%)

Group membership 0 (N: 545; S: 24%)

Indebtedness <= 1.597
(N: 170; S: 34%)
Indebtedness > 1.597
(N: 375; S: 20%)

Group membership 1 (N: 157; S: 42%)
ROA (-0.486, -0.189]
(N: 699; S: 39%)

Industry concentration <= 0.650
(N: 145; S: 23%)
Industry concentration (0.650, 0.713]
(N: 131; S: 47%)
Industry concentration (0.713, 0.724]
(N: 148; S: 29%)
Industry concentration > 0.724
(N: 275; S: 49%)

ROA (-0.189, -0.009]
(N: 1407; S: 44%)

Total assets <= 29.348 (N: 133;
S: 16%)
Total assets (29.348, 49.171]
(N: 104; S: 46%)
Total assets (49.171, 75.816]
(N: 157; S: 33%)
Total assets (75.816, 151.819]
(N: 266; S: 45%)
Total assets (151.819, 210.098]
(N: 109; S: 61%)
Total assets > 210.098 (N: 638; S: 50%)

Industry concentration <=
0.713 (N: 126; S: 67%)
Industry concentration (0.713,
0.724] (N: 151; S: 26%)
Industry concentration >
0.724 (N: 361; S: 53%)

ROA (-0.009, 0.004]
(N: 703; S: 39%)

Industry entry <= 0.030
(N: 265; S: 47%)

Indebtedness <= 0.913
(N: 108; S: 61%)
Indebtedness > 0.913
(N: 157; S: 38%)

Industry entry (0.030, 0.031]
(N: 173; S: 27%)
Industry entry (0.031, 0.049]
(N: 159; S: 52%)
Industry entry > 0.049 (N: 106; S: 21%)
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ROA (0.004, 0.015]
(N: 699; S: 56%)

Total assets <= 109.028 (N: 165;
S: 45%)
Total assets > 109.028
(N: 534; S: 59%)

Liquidity <= 1.382
(N: 403; S: 55%)
Liquidity > 1.382
(N: 131; S: 73%)

ROA (0.015, 0.168]
(N: 2106; S: 63%)

Total assets <= 29.348 (N: 170;
S: 38%)
Total assets (29.348, 109.028]
(N: 609; S: 56%)

Group membership 0
(N: 389; S: 60%)
Group membership 1
(N: 220; S: 49%)

Total assets (109.028, 300.433]
(N: 697; S: 63%)

Liquidity <= 1.039
(N: 213; S: 67%)
Liquidity (1.039, 1.382]
(N: 276; S: 52%)
Liquidity > 1.382
(N: 208; S: 73%)

Total assets (300.433, 496.183]
(N: 239; S: 77%)

Industry entry <= 0.030
(N: 136; S: 69%)
Industry entry > 0.030
(N: 103; S: 86%)

Total assets (496.183, 1115.402]
(N: 190; S: 85%)
Total assets > 1115.402 (N: 201;
S: 69%)
ROA > 0.168
(N: 705; S: 55%)

Total assets <= 75.816 (N: 280;
S: 38%)

Industry concentration <=
0.733 (N: 140; S: 50%)
Industry concentration >
0.733 (N: 140; S: 25%)

Total assets (75.816, 151.819]
(N: 115; S: 76%)
Total assets > 151.819
(N: 310; S: 64%)

Industry entry <= 0.037
(N: 201; S: 58%)
Industry entry > 0.037
(N: 109; S: 74%)
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Table A4. Success prediction at age 2 with adjusted
variables (Correct percent: 65.4%; N: 7021)
Adjusted ROA <= -0.479
(N: 699; S: 29%)

Group membership 0 (N: 542; S: 25%)

Adjusted Indebtedness <=
2.227 (N: 154; S: 36%)
Adjusted Indebtedness >
2.227 (N: 388; S: 21%)

Group membership 1 (N: 157; S: 42%)

Adjusted ROA (-0.479,
-0.193] (N: 705; S: 38%)

Industry concentration <= 0.650
(N: 158; S: 20%)
Industry concentration (0.650, 0.713]
(N: 139; S: 45%)
Industry concentration (0.713, 0.724]
(N: 147; S: 29%)
Industry concentration > 0.724 (N: 261;
S: 52%)

Adjusted ROA (-0.193,
-0.0002] (N: 2106; S: 43%)

Adjusted Total assets <= 0.114 (N: 356;
S: 25%)
Adjusted Total assets (0.114, 0.183]
(N: 146; S: 62%)
Adjusted Total assets (0.183, 0.362]
(N: 395; S: 36%)

Industry entry <= 0.030
(N: 124; S: 49%)
Industry entry > 0.030
(N: 271; S: 30%)

Adjusted Total assets (0.362, 1.098]
(N: 672; S: 48%)

Industry concentration <=
0.713 (N: 231; S: 61%)
Industry concentration >
0.713 (N: 441; S: 41%)

Adjusted Total assets (1,098, 2.485]
(N: 230; S: 57%)

Adjusted liquidity <= 0.787
(N: 102; S: 73%)
Adjusted liquidity > 0.787
(N: 128; S: 45%)

Adjusted Total assets > 2.485
(N: 307; S: 43%)

Industry entry <= 0.031
(N: 205; S: 32%)
Industry entry > 0.031
(N: 102; S: 66%)
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Adjusted ROA (-0.0002,
0.011] (N: 703; S: 53%)

Adjusted Total assets <= 0.183 (N: 118;
S: 41%)
Adjusted Total assets (0.183, 2.485]
(N: 476; S: 59%)
Adjusted Total assets > 2.485
(N: 109; S: 42%)

Adjusted ROA (0.011,
0.165] (N: 2106; S: 63%)

Adjusted Total assets <= 0.114
(N: 318; S: 49%)

Adjusted liquidity <= 0.787
(N: 116; S: 64%)
Adjusted liquidity > 0.787
(N: 202; S: 41%)

Adjusted Total assets (0.114, 0.183]
(N: 211; S: 64%)
Adjusted Total assets (0.183, 0.259]
(N: 255; S: 53%)

Adjusted ROA <= 0.064
(N: 147; S: 62%)
Adjusted ROA> 0.064
(N: 108; S: 42%)

Adjusted Total assets (0.259, 0.718]
(N: 628; S: 68%)

Industry growth <= -0.027
(N: 195; S: 68%)
Industry growth (-0.027,
-0.005] (N: 224; S: 56%)
Industry growth > -0.005
(N: 209; S: 80%)

Adjusted Total assets (0.718, 1.098]
(N: 264; S: 58%)

Adjusted ROA <= 0.029
(N: 114; S: 45%)
Adjusted ROA > 0.029
(N: 150; S: 67%)

Adjusted Total assets (1.098, 2.485]
(N: 235; S: 82%)

Industry growth <= -0.010
(N: 134; S: 74%)
Industry growth > -0.010
(N: 101; S: 93%)

Adjusted Total assets > 2.485 (N: 195;
S: 71%)
Adjusted ROA > 0.165 (N:
702; S: 55%)

Adjusted Indebtedness <= 0.609
(N: 226; S: 54%)

Industry entry <= 0.030
(N: 123; S: 37%)
Industry entry > 0.030
(N: 103; S: 73%)

Adjusted Indebtedness (0.609, 1.196]
(N: 326; S: 68%)

Industry concentration <=
0.681 (N: 148; S: 57%)
Industry concentration >
0.681 (N: 178; S: 76%)

Adjusted Indebtedness > 1.196
(N: 150; S: 30%)
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Table A5. Success prediction at age 3 with original
variables (Correct percent: 66.7%; N: 5732)
ROA <= -0.482 (N:
572; S: 26%)

Industry growth <= -0.089 (N: 107; S: 38%)
Industry growth (-0.089, -0.086] (N: 104; S: 8%)
Industry growth (-0.086, -0.020] (N: 187; S: 23%)
Industry growth > -0.020 (N: 174; S: 31%)

ROA (-0.482, -0.226]
(N: 574; S: 32%)

ROA (-0.226, 0.002]
(N: 1720; S: 47%)

Total assets <= 81.411 (N: 428; S: 36%)
Total assets (81.411, 165.851] (N: 333; S: 44%)

Indebtedness <= 0.997
(N: 197; S: 51%)
Indebtedness > 0.997
(N: 136; S: 34%)

Total assets (165.851, 232.801] (N: 164; S: 63%)
Total assets (232.801, 328.543] (N: 216; S: 39%)
Total assets (328.543, 1144.558] (N: 365;
S: 52%)

Liquidity <= 1.213
(N: 244; S: 43%)
Liquidity > 1.213
(N: 121; S: 70%)

Total assets > 1144.558 (N: 214; S: 64%)

Working papers “new trends in accounting and management” wp 15/2018

29

ROA (0.002, 0.151]
(N: 2293; S: 65%)

Indebtedness <= 0.390 (N: 213; S: 58%)

Industry concentration <=
0.733 (N: 100; S: 40%)
Industry concentration >
0.733 (N: 113; S: 73%)

Indebtedness (0.390, 0.726] (N: 548; S: 72%)

Industry concentration <=
0.733 (N: 210; S: 74%)
Industry concentration
(0.733, 0.814] (N: 236;
S: 59%)
Industry concentration >
0.814 (N: 102; S: 94%)

Indebtedness (0.726, 0.814] (N: 352; S: 59%)

Industry growth <=
-0.064 (N: 148; S: 43%)
Industry growth > -0.064
(N: 204; S: 71%)

Indebtedness (0.814, 0.896] (N: 332; S: 75%)

Industry concentration <=
0.686 (N: 125; S: 62%)
Industry concentration >
0.686 (N: 207; S: 83%)

Indebtedness (0.896, 1.181] (N: 711; S: 65%)

Industry growth <=
-0.089 (N: 158; S: 47%)
Industry growth (-0.089,
-0.064] (N: 140; S: 66%)
Industry growth (-0.064,
-0.020] (N: 118; S: 80%)
Industry growth (-0.020,
0.043] (N: 152; S: 61%)
Industry growth > 0.043
(N: 143; S: 79%)

Indebtedness > 1.181 (N: 137; S: 39%)
ROA > 0.151 (N:
573; S: 57%)

Total assets <= 119.443 (N: 299; S: 42%)
Total assets > 119.443 (N: 274; S: 74%)

Industry growth <=
-0.020 (N: 158; S: 62%)
Industry growth > -0.020
(N: 116; S: 90%)
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Table A6. Success prediction at age 3 with adjusted
variables (Correct percent: 64.9%; N: 5732)
Adjusted ROA <= -0.487 (N:
571; S: 25%)

Industry growth <= -0.089
(N: 107; S: 38%)
Industry growth (-0.089, -0.086]
(N: 104; S: 8%)
Industry growth (-0.086, -0.020]
(N: 187; S: 23%)
Industry growth > -0.020
(N: 173; S: 31%)

Adjusted ROA (-0.487,
-0.218] (N: 578; S: 33%)
Adjusted ROA (-0.218,
-0.030] (N: 1144; S: 47%)

Adjusted Total assets <= 0.126
(N: 186; S: 29%)
Adjusted Total assets (0.126, 0.415]
(N: 361; S: 45%)

Adjusted ROA <= -0.096
(N: 172; S: 51%)
Adjusted ROA > -0.096
(N: 189; S: 40%)

Adjusted Total assets > 0.415
(N: 597; S: 53%)

Industry entry <= 0.030
(N: 155; S: 65%)
Industry entry (0.030, 0.044]
(N: 303; S: 52%)
Industry entry > 0.044
(N: 139; S: 40%)

Adjusted ROA (-0.030,
0.010] (N: 1148; S: 55%)

Adjusted Total assets <= 0.198
(N: 244; S: 39%)
Adjusted Total assets > 0.198
(N: 904; S: 60%)

Adjusted Indebtedness <=
0.862 (N: 121; S: 85%)
Adjusted Indebtedness (0.862,
1.272] (N: 287; S: 62%)
Adjusted Indebtedness > 1.272
(N: 496; S: 52%)

Adjusted ROA (0.010, 0.029]
(N: 572; S: 72%)

Industry entry <= 0.028
(N: 130; S: 72%)
Industry entry (0.028, 0.031]
(N: 136; S: 87%)
Industry entry > 0.031 (N: 306;
S: 65%)
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Adjusted ROA (0.029, 0.058]
(N: 573; S: 58%)

Industry concentration <= 0.769
(N: 436; S: 53%)
Industry concentration > 0.769
(N: 137; S: 74%)

Adjusted ROA (0.058, 0.147]
(N: 571; S: 68%)

Adjusted Total assets <= 0.126
(N: 109; S: 45%)
Adjusted Total assets (0.126, 0.585]
(N: 242; S: 68%)

Industry growth <= -0.034
(N: 136; S: 60%)
Industry growth > -0.034
(N: 106; S: 77%)

Adjusted Total assets > 0.585
(N: 220; S: 81%)

Industry entry <= 0.033
(N: 116; S: 95%)
Industry entry > 0.033
(N: 104; S: 65%)

Adjusted ROA > 0.147
(N: 575; S: 57%)

Adjusted Total assets <= 0.126
(N: 175; S: 31%)
Adjusted Total assets > 0.126
(N: 400; S: 69%)

Industry growth <= -0.020
(N: 236; S: 62%)
Industry growth > -0.020
(N: 164; S: 78%)

32

Working papers “new trends in accounting and management” wp 15/2018

REFERENCES
Aldrich, H.E. and Auster, E. (1986). Even Dwarfs Started Small: Liabilities of Age and Size
and Their Strategic Implications. Research in Organizational Behavior, 8, 165–198.
Altman, E.I. (1968). Financial Ratios, Discriminant Analysis and the Prediction of Corporate
Bankruptcy. The Journal of Finance, 23(4), 589-609.
Audretsch, D.B. (1995). Innovation, Growth and Survival. International Journal of Industrial
Organization, 13(4), 441-457.
Audretsch, D.B. (1997). Technological Regimes, Industrial Demography and the Evolution of
Industrial Structures. Industrial and corporate change, 6(1), 49-82.
Audretsch, D.B. and Mahmood, T. (1995). New Firm Survival: New Results Using a Hazard
Function. The Review of Economics and Statistics, 77(1), 97-103.
Baker, M. and Wurgler, J. (2002). Market Timing and Capital Structure. The Journal of
Finance, 57(1), 1-32.
Barron, D.N.; West, E. and Hannan, M.T. (1994). A Time to Grow and a Time to Die: Growth
and Mortality of Credit Unions in New York City, 1914-1990. American Journal of
Sociology, 100(2), 381-421.
Beaver, W.H. (1966). Financial Ratios as Predictors of Failure. Journal of Accounting
Research (Supplement), 4(3), 71-111.
Bellone, F.; Musso, P.; Nesta, L. and Quéré, M. (2008). Market Selection Along the Firm Life
Cycle. Industrial and Corporate Change, 17(4), 753-777.
Bellone, F.; Musso, P.; Quéré, M. and Nesta, L. (2006). Productivity and Market Selection
of French Manufacturing Firms in the Nineties. Revue de l’OFCE, 2006/5 (Nº 97 BIS),
Presses de SciencesPo, 319-349.
Birkinshaw, J. and Hill, S.A. (2005). Corporate Venturing Units: Vehicles for Strategic
Success in the New Europe. Organizational Dynamics, 34(3), 247-257.
Bolek, M. (2013). Dynamic and Static Liquidity Measures in Working Capital Strategies.
European Scientific Journal, 9(4), 1-24.
Brixy, U.; Kohaut, S. and Schnabel, C. (2006). How Fast Do Newly Founded Firms Mature?
Empirical Analyses on Job Quality in Start-ups. In: Fritsch M., Schmude J. (eds)
Entrepreneurship in the Region. International Studies in Entrepreneurship, Vol 14., 95112, Springer, Boston, MA.
Brüderl, J. and Schüssler, R. (1990). Organizational Mortality: The Liabilities of Newness and
Adolescence. Administrative Science Quarterly, 35(3), 530-547.
Bruinshoofd, W.A. and Kool, C.J.M. (2004). Dutch Corporate Liquidity Management: New
Evidence on Aggregation. Journal of Applied Economics, 7(2), 195-230.
Bruno, A.V. and Leidecker, J.K. (1988). Causes of New Venture Failure: 1960s vs. 1980s.
Business Horizons, 31(6), 51-56.
Cefis, E. and Marsili, O. (2006). Survivor: The Role of Innovation in Firms’ Survival.
Research Policy, 35(5), 626-641.

Working papers “new trends in accounting and management” wp 15/2018

33

Delen, D.; Kuzey, C. and Uyar, A. (2013). Measuring Firm Performance Using Financial
Ratios: A Decision Tree Approach. Expert Systems with Applications, 40(10), 3970-3983.
Dess, G.G. and Robinson Jr., R.B. (1984). Measuring Organizational Performance in the
Absence of Objective Measures: The Case of the Privately-Held Firm and Conglomerate
Business Unit. Strategic Management Journal, 5(3), 265-273.
Dushnitsky, G. and Lenox, M.J. (2006). When Does Corporate Venture Capital Investment
Create Firm Value? Journal of Business Venturing, 21(6), 753-772.
Ernst, H.; Witt, P. and Brachtendorf, G. (2005). Corporate Venture Capital as a Strategy for
External Innovation: An Exploratory Empirical Study. R&D Management, 35(3), 233242.
Eurostat (European Commission), (2008). NACE Rev. 2 - Statistical classification of
economic activities in the European Community. Luxembourg: office for official
publications of the European Communities. Available from: http://ec.europa.eu/eurostat/
documents/3859598/5902521/KS-RA-07-015-EN.PDF
Fackler, D.; Schnabel, C. and Wagner, J. (2013). Establishment Exits in Germany: The Role
of Size and Age. Small Business Economics, 41(3), 683-700.
Fisher, R.; Maritz, A. and Lobo, A. (2014). Evaluating Entrepreneurs’ Perception of Success:
Development of a Measurement Scale. International Journal of Entrepreneurial Behavior
& Research, 20(5), 478-492.
Flannery, M.J. and Rangan, K.P. (2006). Partial Adjustment Toward Target Capital Structures.
Journal of Financial Economics, 79(3), 469-506.
Frank, M.Z. and Goyal, V.K. (2009). Capital Structure Decisions: Which Factors Are Reliably
Important? Financial Management, 38(1), 1-37.
Frydman, H.; Altman, E.I. and Kao, D.L. (1985). Introducing Recursive Partitioning for
Financial Classification: The Case of Financial Distress. The Journal of Finance, 40(1),
269-291.
Gepp, A. and Kumar, K. (2015). Predicting Financial Distress: A Comparison of Survival
Analysis and Decision Tree Techniques. Procedia Computer Science, 54, 396-404.
Geroski, P.A. (1995). What Do We Know About Entry? International Journal of Industrial
Organization, 13(4), 421-440.
Golombek, R. and Raknerud, A. (2012). Exit Dynamics of Start-Up Firms. Does Profit
Matter? Discussion Papers No. 706, from Statistics Norway, Research Department.
Available from: http://www.ssb.no/a/publikasjoner/pdf/DP/dp706.pdf
Gordon, S.R. and Davidsson, P. (2013). Identifying Important Success Factors in New
Venture Creation. Business Creation in Australia, Paper 08, The Australian Centre for
Entrepreneurship Research, Queensland University of Technology, Business School,
Brisbane, QLD. Available from: http://eprints.qut.edu.au/62938/1/Business_Creation_in_
Australia_8_-_Success_(E-Prints).pdf
Gupta, M.C. (1969). The Effect of Size, Growth, and Industry on the Financial Structure of
Manufacturing Companies. The Journal of Finance, 24(3), 517-529.

34

Working papers “new trends in accounting and management” wp 15/2018

Harhoff, D.; Stahl, K. and Woywode, M. (1998). Legal Form, Growth and Exit of West
German Firms - Empirical Results for Manufacturing, Construction, Trade and Service
Industries. The Journal of Industrial Economics, 46(4), 453-488.
Helmers, C. and Rogers, M. (2010). Innovation and the Survival of New Firms in the UK.
Review of Industrial Organization, 36(3), 227-248.
Holmes, P.; Hunt, A. and Stone, I. (2010). An Analysis of New Firm Survival Using a Hazard
Function. Applied Economics, 42(2), 185-195.
Horrigan, J.O. (1965). Some Empirical Bases of Financial Ratio Analysis. The Accounting
Review, 40(3), 558-568.
Huyghebaert, N. and Van de Gucht, L.M. (2007). The Determinants of Financial Structure:
New Insights from Business Start-Ups. European financial management, 13(1), 101-133.
Huynh, K.P.; Jacho-Chávez, D.T.; Petrunia, R.J. and Voia, M.C. (2015). A Nonparametric
Analysis of Firm Size, Leverage and Labour Productivity Distribution Dynamics.
Empirical Economics, 48(1), 337-360.
Izan, H.Y. (1984). Corporate Distress in Australia. Journal of Banking and Finance, 8(2),
303-320.
Jensen, M.C. (1986). Agency Costs of Free Cash Flow, Corporate Finance, and Takeovers.
The American Economic Review, 76(2), 323-329.
Jensen, M.C. and Meckling, W.H. (1976). Theory of the Firm: Managerial Behavior, Agency
Costsand Ownership Structure. Journal of Financial Economics, 3(4), 305-360.
Jovanovic, B. (1982). Selection and the Evolution of Industry. Econometrica, 50(3), 649-670.
Konings, J.; Roodhooft, F. and Van de Gucht, L. (1996). The Life Cycle of New Firms and
Its Impact on Job Creation and Job Destruction. Katholieke Universiteit Leuven Departement toegepaste economische wetenschappen, DTEW Research Report 09669,
pages: 1-34. Available from: https://lirias.kuleuven.be/bitstream/123456789/220528/1/
OR_9669.pdf
Laitinen, E.K. (1992). Prediction of Failure of a Newly Founded Firm. Journal of Business
Venturing, 7(4), 323-340.
Leten, B. and Van Dyck, W. (2012). Corporate Venturing: Strategies and Success Factors.
Review of Business and Economic Literature, 57(4), 242-256.
López-García, P. and Puente, S. (2006). Business Demography in Spain: Determinants of
Firm Survival. Banco de España Research Paper No. WP-0608. Available from:
http://www.bde.es/f/webbde/SES/Secciones/Publicaciones/PublicacionesSeriadas/
DocumentosTrabajo/06/Fic/dt0608e.pdf
Mata, J. (1991). Sunk Costs and Entry by Small and Large Plants. In Geroski, P. and
Schwalbach, J. (eds.), Entry and Market Contestability: An International Comparison,
49-62, Oxford, Basil Blackwell.
Mata, J. and Portugal, P. (1994). Life Duration of New Firms. The Journal of Industrial
Economics, 42(3), 227-245.

Working papers “new trends in accounting and management” wp 15/2018

35

Mata, J.; Portugal, P. and Guimarães, P. (1995). The Survival of New Plants: Start-Up
Conditions and Post-Entry Evolution. International Journal of Industrial Organization,
13(4), 459-481.
McCloughan, P. and Stone, I. (1998). Life Duration of Foreign Multinational Subsidiaries:
Evidence from UK Northern Manufacturing Industry 1970–93. International Journal of
Industrial Organization, 16(6), 719-747.
Mcdougall, P.P.; Robinson, JR. R.B. and Denisi, A.S. (1992). Modeling New Venture
Performance: An Analysis of New Venture Strategy, Industry Structure, and Venture
Origin. Journal of Business Venturing, 7(4), 267-289.
Mills, D.E. and Schumann, L. (1985). Industry Structure with Fluctuating Demand. The
American Economic Review, 75(4), 758-767.
Modigliani, F. and Miller, M. (1958). The Cost of Capital, Corporation Finance, and the
Theory of Investment. The American Economic Review, 48(3), 261-297.
Musso, P. and Schiavo, S. (2008). The Impact of Financial Constraints on Firm Survival and
Growth. Journal of Evolutionary Economics, 18(2), 135-149.
Myers, S.C. (1984). The Capital Structure Puzzle. The Journal of Finance, 39(3), 575-592.
Myers, S.C. and Majluf, N.S. (1984). Corporate Financing and Investment Decisions When
Firms Have Information That Investors Do Not Have. Journal of Financial Economics,
13(2), 187-221.
Ooghe, H.; Balcaen, S. and Camerlynck, J. (2003). The Ooghe-Joos-De Vos Failure Prediction
Models: A Cross-Industry Validation. Brussels Economic Review – Cahiers Economiques
De Bruxelles, 46(1), 39-70.
Oprea, R. (2014). Survival versus Profit Maximization in a Dynamic Stochastic Experiment.
Econometrica, 82(6), 2225-2255.
Persson, H. (2004). The Survival and Growth of New Establishments in Sweden, 1987-1995.
Small Business Economics, 23(5), 423-440.
Platt, H.D. and Platt, M.B. (1991). A Note on the Use of Industry-Relative Ratios in Bankruptcy
Prediction. Journal of Banking and Finance, 15(6), 1183-1194.
Reynolds, P.D. (2016). Start-up Actions and Outcomes: What Entrepreneurs Do to Reach
Profitability. Foundations and Trends in Entrepreneurship, 12(6), 443-559.
Sharma, P. and Chrisman, J.J. (1999). Toward a Reconciliation of the Deﬁnitional Issues in
the Field of Corporate Entrepreneurship. Entrepreneurship Theory and Practice, 23(3),
11-27.
Stinchcombe, A. (1965). Social Structure and Organizations. In March, J.G. (ed.), Handbook
of Organizations, 142-193. Chicago: Rand McNally & Company.
Strotmann, H. (2007). Entrepreneurial Survival. Small Business Economics, 28(1), 87-104.
Suárez, F.F. and Utterback, J.M. (1995). Dominant Designs and the Survival of Firms.
Strategic Management Journal, 16(6), 415-430.
Swinney, R.; Cachon, G.P. and Netessine, S. (2011). Capacity Investment Timing by StartUps and Established Firms in New Markets. Management Science, 57(4), 763-777.

36

Working papers “new trends in accounting and management” wp 15/2018

Sykes, H.B. (1990). Corporate Venture Capital: Strategies for Success. Journal of Business
Venturing, 5(1), 37-47.
Theodossiou, P.; Kahya, E.; Saidi, R. and Philippatos, G. (1996). Financial Distress and
Corporate Acquisitions: Further Empirical Evidence. Journal of Business Finance &
Accounting, 23(5-6), 699-719.
Van Praag, C.M. (2003). Business Survival and Success of Young Small Business Owners.
Small Business Economics, 21(1), 1-17.
Venkatraman, N. and Ramanujam, V. (1986). Measurement of Business Performance in
Strategy Research: A Comparison of Approaches. The Academy of Management Review,
11(4), 801-814.
Watson, K.; Hogarth-Scott, S. and Wilson, N. (1998). Small Business Start-Ups: Success
Factors and Support Implications. International Journal of Entrepreneurial Behavior &
Research, 4(3), 217-238.
Wagner, J. (1994). The Post-Entry Performance of New Small Firms in German Manufacturing
Industries. The Journal of Industrial Economics, 42(2), 141-154.

Working papers “new trends in accounting and management” wp 15/2018

37

RULES FOR SUBMISSION AND PRESENTATION OF WORK
Rules for submission of work
1. Send a copy of the original, along with a CD containing the document in Word, to
the Editorial Coordinator. Also it’s possible sent by email to the following address:
Mailing Address for submission of papers:
Working Papers “New trends in accounting and management”
Anna Vendrell Vilanova
Editorial coordinator
Department of Business Administration
Faculty of Law and Economics
c/Jaime II, 73
25001 Lleida (Cappont Campus)
Tel: 973 7032 22
Fax: 973 7033 43
E-mail: ana.vendrell@aegern.udl.cat
In separate sheet must state the name of the author/s by the institution to which he belongs
currently. In addition, must provide the contact postal, telephone and electronic mailing
of first or one author.
All papers will be evaluated by the committee or persons appointed by the committee.
2. As an international publication are accepted in other languages, mainly English, Castilian
and Catalan.
3. The Editorial Committee may accept other items as notes, communications, papers, abstracts of contributions, book reviews, which should not exceed 15 pages.
4. The submitted works will review anonymously.
5. Written reply will be given on the evaluation of the article for acceptance, acceptance with
suggestions or rejection.
6. By submitting work for evaluation, the author agree transfer the copyright to: Working
Paper “New trends in accounting and management “, for publication in print and/or electronically.
7. At least will be published one working paper annually.
38

Working papers “new trends in accounting and management” wp 15/2018

Standards of presentation and style of work
1. The maximum length of the work will be 36 pages, including graphics on them, figures,
pictures, tables, footnotes, appendices or annexes and literature. The first page will contain the title, name and affiliation of the author/s, an abstract of 200 words or less, and
multiple keywords (4 to6).
2. The abstract should be in English and in the original language. The abstract shall indicate
the nature of the document (if it is a product of research, reflection, or a review of a topic),
objective of the document (which seeks the document), the methodology research and the
main conclusion of the document or evidence. Also keywords must appear in English and
the original language.
3. It used single-spaced, Times New Roman, size 12 and margins of 3cm (top, bottom, left
and right). For notes as footnotes: single-spaced, Times New Roman, size 9.
4. In the final part of the article, the literature and other sources used in order alphabetically
by author or, failing that, by title, other wise respecting the guidelines for references to
footnotes.
5. The headings of the article is structured in the manner shown below, placing the mat the
beginning of the line, without bleedingin any text you want follows:
1. CAPTIONSINCAPITAL LETTERS
1.1. Subheadings in boldlower case
1.1.1. Paragraphsin italics
1.1.1.1. Subsections in normal letters
6. Tables, charts, graphs and figures should be numbered consecutively with arabic characters, carrying a concise heading and footnotes explaining the symbols and clarifications,
referring to the text as Table 1, Chart 1, Graph 1, Figure 1.
Mathematical expressions are listed in the right margin.
7. References appointments are entered foot notes and listing shall be continuous (not to be
by chapters).
8. The bibliographical references cited in the text of the work will be presented in two ways,
depending on the context and the wording of the paragraph to include:

Working papers “new trends in accounting and management” wp 15/2018

39

a) Indicating in brackets the name of the author/s, followed by the year and page number,
for example: (Hall, 1946, p. 23) or (Stiglitzet al., 1986, p. 25-35).
b) Identifying the author’s name and, in parentheses, the year, for example: Rodriguez
(1956) or Ruiz and others (1996) or Ruiz, Martin and Aldin (1976).
9. References are ordered alphabetically put after work, and chronologically in the case of
several works by the same author. They put in italics the name of thereview and the title of
the books. The score and the order will be adjusted to the following models:
• Journal articles:
Berger, A. and Udell, G., (1992): “Some Evidence on the Empirical Significance of Credit
Rationing”, Journal of Political Economy, vol. 100,(5), pp. from 1047 to 1077.
• Books:
Brealey, R. and Myers, S. (2003): Principles of Corporate Finance, McGraw-Hill (ed.),
Madrid.
• Book chapters:
Rymes, T. K. (1990): “On the publicness of Fiat Money”, in A. Asimakopulos, R.D. Cains
and C. Green[ed.]: Economic Theory, Welfare and the State, p. 409-420. London: Macmillan.
• Technical reports, communications and working papers:
Ministry of Industry and Energy (1992): Statistical mining of Spain, 1974-1991. Madrid:
Ministry of Industry and Energy.
Aybar, C.etal., (2000): “Emerging Approaches around the Capital Structure: The Case
of SMEs”, Finance Forum VIII. Spanish Finance Association (AEFIN). Madrid, pp. 1-29.
Narula, R. and Hagedoorn, J. (1997): Globalization, Organisational Modes and the Growth of
International Strategic Alliances. (Working Paper 97-017). Maastricht: Maastricht Economics
Research Institute on Innovation and Technology (MERIT).

40

Working papers “new trends in accounting and management” wp 15/2018

http://www.aegern.udl.cat/ca/recerca/papers.html

