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Summary. Anecdotal evidences suggest that a small number of firms continue to win until they finally acquire a big presence and monopolistic power in a market. To see whether such "winner-take-all" story is true or not, we look at the persistence of growth rates for Japanese small firms. Using a unique dataset covering half a million firms in each year of 1995-2003, we find the following. First, scale variables, such as total asset and sales, exhibit a divergence property: firms that have experienced positive growth in the preceding years are more likely to achieve positive growth again. Second, other variables that are more or less related to firm profitability exhibit a convergence property: firms with positive growth in the past are less likely to achieve positive growth again. These two evidences indicate that firm growth rates are not random but history dependent. Key words: Firm growth; Gibrat's Law; history dependence; winner-take-all; persistence of growth



1 Introduction It is often said that a small number of firms continue to win until they finally acquire a big presence and strong monopolistic power in a market. For example, "winner-take-all" is said to be an important phenomena observed in IT (information technology) related industries, in which technology-driven network externalities enable a small number of firms to acquire a dominant presence in markets. Also, at least partially due to developments in financial technology, more and more firms are now engaged in mergers and acquisitions, thereby contributing to the emergence of highly concentrated markets. Given this tendency, should we expect that each market will be monopolized in the near future? This is an important question to be addressed, partly be-
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cause highly concentrated market structure might lead to less competition, and consequently to the deterioration of economic welfare. Previous studies on firm growth give us some hint to think about this issue. Famous Gibrat's Law tells us that firm size evolves according to a random walk, so that there is no reason to believe that big firms grow faster than smaller ones. If this is true, what we currently observe in markets is just an illusion or, at best, a very short-life phenomena. More importantly, many of recent empirical studies, which tend to report results against Gibrat's Law, typically find that big firms grow more slowly than small ones, with an implication that firm size tend to converge over time to a common long-run level (See Sutton (1997) for an extensive survey). This is clearly against the winner-take-all story. The purpose of this paper is to investigate whether firm growth rates are random or not. More specifically, we try to detect persistence in firm growth rates. The rest of this paper is organized as follows. Sections 2 and 3 explain our empirical strategy and data. Section 4 presents empirical results.



2 Empirical Strategy The common model used to explain firms' growth rate is Axit = ßxit-i



-\-eit,



(1)



where xa is the logarithm of the size of firm i in period t, Axu is the growth rate, which is defined by Axu = xu — xu-i^ /3 is a parameter, and en is a disturbance. This equation can be rewritten as Axit = tit + ßeit-i
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It is straightforward to see that xu follows a random walk if (1) /3 = 0 and (2) Cov(eit,eit-fc) = 0. P u t differently, we have Pr(Axit I Axit-i,



Axit-2,



Axit-3,
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(3)



if these two conditions are satisfied. In words, firm i's growth rate in period t does not depend on its past performance. However, if either of the two conditions is violated, equation (3) does not hold any more, and firm i's growth rate in period t depends on its past performance. This is what we call history dependence. More specifically, we are interested in whether FriAxit
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hold or not. For example, if the conditional probability in equation (4) is smaller than the unconditional one, it implies "mean-reversion" or "convergence" : those firms with positive growth in the past are more likely to turn to



278



Fig. 1. Growth Rates of Total Assets in Two Consecutive Years



negative growth in period t. On the other hand, if the conditional probability is greater t h a n the unconditional one in equation (4), it implies ''trend movements" or "divergence": those firms with positive growth in the past are more likely to achieve positive growth again in period t, w^hich is consistent with the winner-take-all story. In what follow^s, we will compare the conditional and unconditional probabilities to see whether or not the d a t a supports such a story.



3 Data The d a t a we use are from the Credit Risk Database (CRD) collected by the C R D Association. T h e sample is well suited for our purposes; it consists of more t h a n half a million incorporated enterprises of small size (i.e., about tw^enty employees per firm) in each year and covers the nine years of 19952003. Basic B / S and P / L information, which is reported by firms to their banks each year, is available for those small firms.



4 Empirical Results 4.1 G r o w t h r a t e s in t w o c o n s e c u t i v e y e a r s Fig. 1 looks at the relationship between the growth rates of total assets in 2001 (Ax,oi) and those in 2002 (Ax,o2)- We classify firms into 21 categories depending on the amount of total assets, which is measured by the horizontal axis,
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and calculate four conditional probabilities for each category: Pr(Aa::i02 ^ 0 I Axioi > 0), represented by the line with "-f"; Pr(Axi02 > 0 | Axioi < 0), represented by the Une with "*"; Pr(Axi02 < 0 | Axioi > 0), represented by the Une with "x"; Pr(Axi02 < 0 | Axjoi < 0), represented by the hne with " D". The vertical axix measures probabilities. It is seen that the line with "+" is almost always above the line with "*", implying that those firms with positive growth in 2001 are more likely to achieve positive growth again in 2002.^ On the other hand, the line with " D" is almost always above the line with "x", implying that those firms with negative growth in 2001 are more likely to have negative growth again in 2002. The divergence property observed in Fig. 1 is consistent with the "winnertake-all" story, but clearly not consistent with the results reported by the previous studies, which typically estimate ß in equation (1) under the assumption that Cov{tit, eit-k) — 0, and find that ß is slightly smaller than zero. To compare our finding with those of the previous studies, observe that, under the assumption of Cov(6it,eit-fc) = 0, equation (1) implies Cov(Ax«, Ax«_,) = ^ Ü ± ^ a ? ,



(6)



where a^ is the standard deviation of ^n. It is straightforward to see that Cov(Aa;if, Axit_fc) cannot be positive as long as /3 € (—1,0]. In this sense, our finding is against those of the previous studies. Our finding implies that the typical assumption adopted in the previous studies, Cov(€it, eit_fc) = 0, might not be appropriate, or their estimates of ß might be biased.^ 4.2 Growth rates in five consecutive years Table 1 extends the analysis to more than two years. The upper part of the table presents the unconditional and conditional probabilities for those firms with positive growth in 2000; namely, the second column shows the unconditional probability (Pr(Axioo ^ 0 ) ) and the third column shows the conditional probability Pr(Aa;ioo ^ 0 I Axigg > 0), and the fourth column shows the conditional probability Pr(Aa;ioo ^ 0 | Axjgg > 0, Axigs ^ 0)? ^-i^d so on. The lower part of the table presents similar probabilities for those firms with negative growth in 1999. Table 1 shows several important features. First, the conditional probability Pr(Aa:ioo ^ 0 I Ax^gg > 0) is slightly lower than the corresponding unconditional probability, and similarly, the conditional probability Pr(Axtoo < 0 I ^ If one looks at the two lines more closely, one finds t h a t they overlap with each other for those firms with smaller total assets. ^ Chesher (1979) is a notable exception in which ß is estimated allowing for the possibility of serial correlation of t h e disturbance term. Using 183 UK firms in 1960-1969, he finds t h a t t h e disturbance term is positively autocorrelated {E{€itj eit-k) > 0), while the estimate of /? is close to zero.
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Table 1. Multi-year history dependence: Total asset Pr(-f) 0.41878 Error bar Pr(-) 0.58122 Error bar



Pr(+ 1 +) Pr(+ 1 ++) Pr(+ 1 + + +) Pr(+ 1 + + ++) 0.41665 0.00284



0.44522 0.00441



0.47158 0.00646



Pr(- 1 -) Pr(- 1 — ) Pr(- 1 0.57942 0.00261



0.60377 0.00341



) Pr(- 1



0.64643 0.00497



0.50012 0.00869



) 0.69962 0.00742



Axi99 < 0) is slightly higher than the corresponding unconditional probability. These results imply a convergence property, but the differences between the conditional and unconditional probabilities are not substantial, and in fact not statistically significant.^ Second, the conditional probability Pr(Axioo ^ 0 I Axtgg > 0, Ax^gs > 0) is higher than the corresponding unconditional probability, implying that those firms with positive growth in two consecutive years are more likely to achieve positive growth again in the third year. Similarly, we see that those firms with negative growth in two consecutive years are more likely to experience negative growth again in the third year. Third, the conditional probability of positive growth is higher for those firms experiencing positive growth for a longer period: namely, firms with three consecutive positive growth are more likely to achieve positive growth again than those with two consecutive positive growth, and similarly, firms with four consecutive positive growth are more likely to experience positive growth than those with three consecutive growth. The second and third findings strongly suggest that the data is consistent with the winner-take-all story, 4.3 Growth rates in terms of various measures Tables 2 and 3 repeat the same exercise as we did in Table 1, but now we use two different variables: firm sales and firm profits. Table 2 shows that firm sales exhibit a divergence property that is similar to what we observed for total assets: positive (negative) growth is more likely to occur for those firms with positive (negative) growth in the preceding years. On the other hand. Table ^ Error bars in table 1 are calculated as follows. Denote the total number of occurrences of the event Axu-i > 0 by ni. If the event Axu > 0 occurs totally independently of past events (in particular, independently of the event Axu-i > 0), the number of occurrences of Axu > 0 obeys a binomial distribution whose mean and variance are given by rii Pr(Axit > 0) and rii Pr(Arrit > 0)(1 - Pr(ArEit > 0)), where Pr(-) represents an unconditional sample mean. Then the error bar for Pr(+ I +) is defined by [Pr(Axit > 0)(1 - Pr(Axit > 0))/ni]^/^ Similarly, the error bar for Pr(+ | + + ) is given by [FiiAxu > 0 | Axu-i > 0)(1 - Pr(Axit | Axit-i > 0))/n2]^/^, where 712 represents the number of occurrences of the event Axit-i > 0 and Axit-2 > 0. Other error bars are calculated in a similar way.
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Table 2. Multi-year history dependence: Firm sales



Pr(+) 0,44894 Error bar Pr(-) 0.55106 Error bar



Pr(+ 1 +) Pr(+ 1 ++) Pr(+ 1 4- 4- +) Pr(+ 1 + + ++) 0.44097 0.00329



0.48341 0.00546



Pr(- 1 - ) Pr(- 1 — ) Pr(- 1 0.54683 0.00240



0.55443 0.00290



0.58402 0.01061



0.53885 0.00770



)



Pr(- 1



) 0.67304 0.00672



0.60868 0.00436



Table 3. Multi-year history dependence: Firm profits Pr(-i-) 0.53415 Error bar Pr(-) 0.46585 Error bar



Pr(+ 1 +) Pr(+ 1 4-f) Pr(4- 1 + + +) Pr(+ 1 -h -h ++) 0.42148 0.00280



0.36042 0.00389



Pr(- 1 - ) Pr(- 1 — ) Pr(- 1 0.36140 0.00270



0.31090 0.00303



0.35099 0.01012



0.34043 0.00601



)



0.28990 0.00425



Pr(- 1



) 0.29349 0.00663



3 shows that firm profits exhibit a convergence property: positive (negative) growth is less likely to occur for those firms with positive (negative) growth in the preceding years. Such a convergence property is observed for other variables, such as ROA (return on assets), probability of defaults, interest payments, that are more or less related to firm profitability (Not reported here). These two contrasting evidences seem to suggest that it is possible for firms to grow in terms of scale variables (such as total asset or firm sales) if they want to so, but larger scale operation does not necessarily guarantee higher profitability.



Acknowledgement We would like to thank Hideki Takayasu and Mitsuru Iwamura for helpful comments and suggestions.
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