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Abstract We extend promotion signaling theory to incorporate gender and across-firm mobility (within and across job levels). Evidence from worker-firm-linked Finnish panel data supports our theory for some groups. Controlling for worker performance (inferred from performance-related pay), within-firm promotion probabilities are increasing (and wage increases from promotion are decreasing) in educational attainment for some educational groups, with results stronger for first than for subsequent promotions. Women have lower promotion probabilities than men and a greater sensitivity of promotion probability to educational attainment. Across-firm promotions are rare but bring wage increases exceeding those for internal promotions and across-firm lateral moves.
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Introduction



In most employment relationships, the party possessing the most accurate and complete information concerning a worker’s ability is that worker’s current employer, whereas other employers are less informed. Therefore, promoting a worker to a higher rank conveys new (and positive) information to other employers concerning the worker’s ability, and those employers update their beliefs (and wage offers) accordingly.1 The current employer must then increase the promoted worker’s compensation to a sufficient extent to prevent the worker from being hired by a competitor. This “promotionas-signal hypothesis” has significantly influenced the theoretical literature for over three decades. Recent empirical studies have sought to test its implications, though have neglected two potentially important considerations that are addressed in this paper. The first is gender differences in the signaling role of promotions, and the second is turnover. Exploring potential gender differences in promotion signaling is of interest given the well documented gender differences in pay and the connection between promotion and pay. The relevance of gender to a discussion of promotion signaling follows from the notion that employers in the labor market may be asymmetrically informed about the abilities of female versus male job seekers. In particular, there may be more (or better) information concerning the abilities of men. This idea is central to the analysis of Milgrom and Oster (1987), which offers a theoretical explanation for lower promotion rates for women than men.2 But empirical work comparing the extent to which the promotion-as-signal hypothesis is supported for men versus women is scarce.3 The relevance of turnover to a discussion of promotion signaling follows from the observation that workers sometimes change employers, either within or across job levels. Such turnover is often neglected in the theoretical literature, where assumptions are frequently invoked to ensure a unique equilibrium with no turnover.4 However, turnover is empirically relevant (within and across 1 Promotions



and other job changes can easily be gleaned from a CV, and the internet allows for wide dissemination because CVs can be posted online (e.g., on LinkedIn profiles). 2 Alternative theoretical explanations have been offered for gender differences in promotion rates (e.g., Lazear and Rosen 1990, Athey, Avery, and Zemsky 2000, and Booth et al. 2003). 3 An exception is Melero (2010), which presents evidence from the British Household Panel Survey concerning how gender differences in the relationship between training, promotion, and pay relate to asymmetric learning. Results in that study are not very supportive of asymmetric learning for either gender. Melero discusses the fact that wage increases upon promotion should be higher for women than men, assuming women are “less visible” (in the terminology of Milgrom and Oster 1987), though his Table 4 shows similar increases for men and women. 4 For example, in the presence of firm-specific human capital, if a worker’s current employer can make a counteroffer in response to an outside offer from a competing firm, then the worker can be retained. Examples of models with zero-turnover equilibria are Waldman (1984), Bernhardt (1995), Ghosh and Waldman (2010), DeVaro and Waldman



1



job levels), and previous research suggests it is an important aspect of careers (e.g., Topel and Ward 1992, Farber 1994, Booth et al. 1999, Munasinghe and Sigman 2004, Parrado et al. 2007, and Frederiksen et al. 2015).5 Since our data allow us to assign job levels consistently across firms, we are able to consider both within-firm and across-firm job changes (and the resulting wage changes) and to quantify the relative frequency of within-firm versus across-firm promotions and lateral moves. The analysis has two parts. We first develop a theoretical model that extends existing theory on promotion signaling to incorporate gender and across-firm mobility (both within and across job levels). The following implications emerge that we address empirically in the second part using a nationally representative data set from Finland,6 which includes a decade’s worth of worker-firm matched panel data. Controlling for ability: 1) promotion probability increases with education; 2) promotion probabilities (both within and across-firms) are lower for women than men; 3) the marginal effect of education on promotion probability is higher for women than men; 4) the wage gain from promotion is decreasing in education; 5) the wage gain from across-firm promotions exceeds that from within-firm promotions; 6) the wage gain from across-firm lateral moves exceeds the wage gains for firm- and level-stayers; 7) womens’ initial wages may be higher or lower than those of men; 8) womens’ wage increases from promotion (both within and across-firms) may be higher or lower than those of men. Although the testable implications involving gender and across-firm mobility are new, the others (2012), G¨urtler and G¨urtler (2015), and DeVaro, Ghosh, and Zoghi (2015). The emphasis on zero-turnover equilibria is driven by convenience rather than by realism, i.e., the analysis of promotion signaling models is simplified when there is no equilibrium turnover. There are models of asymmetric employer learning that feature equilibrium turnover (e.g., Greenwald 1986, Lazear 1986, Chang and Wang 1996, Fan and DeVaro 2015), but typically such models do not have a job hierarchy so cannot address promotions. Two exceptions that incorporate promotions and also have equilibrium turnover are Waldman (1990) and Owan (2004). 5 Noting the connection between career progression and turnover, Waldman (2012) calls for more empirical work on this subject to guide the development of theories that connect wage and promotion dynamics to turnover. Building on Gibbons and Waldman (1999), Ghosh (2007) provides a theoretical analysis predicting that the probability that a worker switches firms decreases with labor market experience. See also DeVaro and Morita (2013), which provides a theoretical and empirical analysis of internal promotion versus external hiring, with predictions concerning the probability that a firm’s manager departs for another firm when getting promoted. 6 Studying gender differences in promotions and in the wage changes accompanying promotions is particularly interesting in Finland because of the high level of gender equality by global standards. The 2014 Global Gender Gap Report (published by the World Economic Forum) reports a Global Gender Gap Index, which is a number from 0 to 1, with 1 representing perfect gender equality. For 2014 it was computed for 142 countries, and Finland ranked second in the world with a score of 0.85, just below Iceland with 0.86. The US was ranked twentieth with a score of 0.75, and Yemen was ranked last (at 142) with a score of 0.51. The Finnish data stack the deck against any theoretical models involving gender differences. If gender differences are found, as they are here, the results are all the more striking and might be expected to be larger elsewhere.
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are known and have been empirically tested in DeVaro and Waldman (2012). While empirical tests of the new implications are naturally of interest, our tests of the previously known predictions are also useful because of the breadth of the sample on which they are based. That is, while DeVaro and Waldman (2012) find support for promotion signaling in a single US firm whose workers were observed from the late 1960s through the late 1980s, we can assess whether that support extends to a sample involving tens of thousands of workers spanning over 1500 firms in a modern economy. The empirical results – which control for a measure of worker performance inferred from bonus data – broadly support the theoretical predictions. The probability of promotion (within and across firms) is lower for women than for men and is increasing in educational attainment. The incremental effect of educational attainment on the (within-firm) promotion probability is larger in magnitude for women than men for the highest education level, a result that emerges for first promotions but not for subsequent promotions. The marginal effect of the inferred performance measure on the promotion probability (and on the wage increase attached to promotion) is larger in magnitude in the first than in the subsequent-promotion sample. For first promotions (within-firm), but not for subsequent promotions, the wage increase attached to promotion is decreasing in educational attainment for the lowest education group. Across-firm promotions are far less frequent than within-firm promotions but bring larger wage increases (and also bring larger wage increases than the across-firm lateral moves that occur much more often). Across-firm lateral moves bring larger wage increases than staying within the firm without a promotion. The marginal effect of performance on the promotion wage increase is larger for subsequent than for first promotions in the case of women, though such a difference does not emerge for men. Although our focus in this paper is on asymmetric learning about worker ability in the labor market, a second perspective in the literature concerns symmetric learning. Under symmetric learning, all employers in the market learn about a worker’s abilities at the same rate, so that promotions convey no new information to competing firms.7 Which of the two perspectives is more appropriate ultimately depends on the production context. These considerations highlight the need for empirical work aimed at discerning the importance of asymmetric learning in promotions, and our work is a step in that direction. The evidence in some empirical studies points in the direction of symmet7 Examples of theoretical promotions models based on this assumption are Gibbons and Waldman (1999, 2006), Ghosh (2007), and DeVaro and Morita (2013).
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ric learning (e.g., Farber and Gibbons 1996, Altonji and Pierret 2001, and Lange 2007) whereas other studies find evidence of asymmetric learning (e.g., Gibbons and Katz 1991, Sch¨onberg 2007, Pinkston 2009, DeVaro and Waldman 2012, Kahn 2013, Kim and Usui 2014, DeVaro, Ghosh, and Zoghi 2015, and Fan and DeVaro 2015). Our study belongs to the latter group, though it should be understood that our evidence does not preclude a role for symmetric learning, and our view (consistent with all of the preceding evidence) is that both types of learning play a role in the labor market.
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Related Literature



Our model integrates elements from Waldman (1984), Greenwald (1986), Milgrom and Oster (1987), Bernhardt (1995), and DeVaro and Waldman (2012). The starting point is Waldman (1984) which first analyzed the signaling role of promotions. That model was extended in Bernhardt (1995) and DeVaro and Waldman (2012) to incorporate worker heterogeneity in degree of educational attainment. We extend DeVaro and Waldman (2012) in two directions, incorporating gender differences in the spirit of Milgrom and Oster (1987) and turnover in the spirit of Greenwald (1986). In DeVaro and Waldman (2012), promoting a highly-educated worker releases little new information to the market (since other employers already saw the person as having high ability) whereas promotion of a less-educated worker is more of a surprise to other firms. This greater surprise leads to a big positive update in the beliefs of competing firms about the worker’s ability and, hence, a big increase in the wage these employers are willing to offer the worker. To avoid a bidding war, the employer of this less-educated worker may be inclined to withhold a promotion from the worker, even if such a promotion would be justified on productivity grounds. Thus, while the promotion rate of workers in all educational groups is inefficiently low, this inefficiency is higher for lowereducated than higher-educated workers, holding job performance constant. Also, the wage increase occurring at the time of promotion should decrease with educational attainment, again holding job performance constant; the logic is that because there is little positive updating about worker ability for highly-educated workers upon promotion, only a small wage increase is needed to retain those workers. Furthermore, the preceding two predictions should hold more strongly for first promotions than for subsequent promotions, since promotion receipt sends a positive signal about worker ability
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and reduces the degree of information asymmetry. Several papers provide empirical tests of promotion signaling, though neglecting gender and across-firm mobility. DeVaro and Waldman (2012) find empirical support for their model’s predictions using personnel data (from 1969 to 1988) on white males from the medium-sized US firm in financial services that was first studied in Baker, Gibbs, and Holmstr¨om (1994a,b). They find that, across all education groups, after controlling for worker performance the probability of promotion is increasing in the level of educational attainment, and this result is stronger for first than for subsequent promotions. Furthermore, for first promotions the wage increase due to promotion is smaller for those with masters degrees than for those with bachelors degrees, whereas this relationship is not found for subsequent promotions. In contrast, the predicted relationships between education and wage growth do not hold for high school educated workers and those with Ph.D.s.8 Bognanno and Melero (2015) use the British Household Panel Survey (BHPS) to investigate whether promotions that reveal more information to the outside market (e.g., those for young workers or for workers with low education levels) are accompanied by greater percentage increases in the wage. They find results in accordance with their hypotheses regarding the effects of both age and education on the increase in log-wages attached to promotions, though the statistical significance of their estimates hinges on the definition of promotion.9 Using our same data set, DeVaro and Kauhanen (2016) find evidence that classic tournaments (e.g., Lazear and Rosen 1981) provide a better descriptor of the data (and particularly the wagegenerating process) than market-based tournaments (e.g., Ghosh and Waldman 2010). However, that result does not preclude market-based wage-generating mechanisms from charactizing particular groups and subsamples, as we find in the present analysis. Consistent with promotion signaling and the market-based wage-setting mechanism, we find that for the lowest of three education groups, promotion probabilities for men are lower (and wage gains from promotion are higher) compared to the middle education group, with these results holding only for first promotions (not subsequent 8 Belzil



and Bognanno (2010) report related results in a study of fast-track promotions, using a panel of 30,000 American executives, though their data do not include time-varying, job-specific worker performance ratings to be used as controls. See also Okamura (2011). 9 Apart from the fact that their study covers Britain - whereas ours covers Finland - the focus of the two studies differs in several ways. We consider theoretical predictions concerning both promotion probability and wage increases conditional on promotion, instead of just the latter; we distinguish between first and subsequent promotions; and we derive and empirically test theoretical implications concerning gender differences and turnover in promotions.
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promotions).10 For women, we find that promotion probabilites are lower overall and that higher education increases their promotion prospects more than for men. This result is consistent with women being more often unobserved and is consistent with promotion-based signaling and market-based wage setting. As we show in the theoretical analysis, the fact that women are more often unobserved and less likely to be promoted does not imply higher wage gains for them upon promotion. Overall, DeVaro and Kauhanen (2016) find support for classic tournaments in the full sample, but here we find evidence of promotion-signaling and market-based wage setting for low-educated men and high-educated women, at least when considering both groups’ early tenures with their employer (i.e., the case of first promotions).



2.1



Gender Differences and the Invisibility Hypothesis



The role of gender in our analysis is suggested by the “Invisibility Hypothesis” of Milgrom and Oster (1987). In that framework there are two types of workers (Visibles and Invisibles). Visibles are workers whose abilities are readily observed by all employers in the labor market, whereas Invisibles are workers whose abilities are difficult to observe by employers other than the worker’s current employer. Women (men) are likely to have disproportionately large representation in the Invisibles (Visibles) group. The argument is that for various reasons, such as a lack of “old boys club” connections, women are less well connected to the outside labor market. That framework provides a theory of gender discrimination in the labor market, because employers with private information about their highly talented Invisibles can “hide” these workers from competing firms by failing to promote them. The strategy would not work for Visibles, because withholding promotion from a highly talented Visible would lead a competing firm to poach that worker. In the spirit of Milgrom and Oster, we allow for gender differences in the probability that a worker’s output is observable to competing employers.11 One implication is that, holding worker performance constant, promotion probability should be lower for women than men. Furthermore, again holding performance constant, the preceding gender difference should be larger 10 DeVaro and Kauhanen (2016) do not distinguish between first and subsequent promotions.



However, they do conduct their empirical test in a low-educated subsample and find (consistent with the present paper’s results on men that were just stated) that the empirical support for classic tournaments deterioriates. 11 It should be understood that promotions are not signals of worker ability in Milgrom and Oster (1987), because the ability of promoted Invisibles is perfectly observed by all employers in the market. In contrast, in our model competing employers only observe the job assignments of Invisibles (i.e., whether or not they are promoted), so promotions signal ability.



6



for first promotions than for subsequent promotions, for the following reason. Since a promotion releases significant information about ability to competing firms, the informational asymmetry is reduced and “Invisible” women start to look more “Visible” to outside firms. A related implication of the Milgrom-Oster framework is that the wage increase attached to promotion should be larger for women than men, controlling for worker performance, with this result more pronounced for first than for subsequent promotions. DeVaro, Ghosh, and Zoghi (2015) propose a promotion signaling model that also incorporates the Invisibility Hypothesis of Milgrom and Oster (1987) and empirically test its predictions using single-firm personnel data.12 In that analysis, Visibles and Invisibles are treated separately, as two independent problems, whereas in our analysis they are treated simultaneously. More precisely, we assume that each worker is either Visible or Invisible with certain probabilities, with the probability of Invisibility higher for women than men. Apart from this difference in how the Invisibility Hypothesis is incorporated, DeVaro, Ghosh, and Zoghi (2015) differs from our analysis in several ways. That study concerns racial discrimination rather than gender discrimination, the analysis incorporates neither across-firm mobility nor educational attainment, and the empirical work is based on a single-firm personnel data set in which a job hierarchy cannot be clearly identified. Booth et al. (2003) describe a promotion model where men and women may differ in their outside options, or the likelihood of the firm matching outside offers may differ by gender. If women have less favorable opportunities outside of the firm (e.g., due to difficulty in moving their family for a job opportunity), or if firms are less likely to match offers received by women than by men, then the authors find that promotion and wages are characterized by a “sticky-floor”: women may be equally or more likely than men to receive promotions, but upon receiving a promotion tend to have wages near the “floor” of their new grade. Our model, which assumes that men’s true ability levels are more likely to be observed by outside firms than women’s, captures part of this result, since promoted women will, on average, have lower wages than men. However, in our model women have lower promotion probabilities, on average, than men, since they are held to higher 12 See



also the discussion of Frederiksen and Kato (2014) in the next subsection.
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promotion standards.13,14 There is an empirical literature on gender differences in promotion probabilities and in the wage changes attached to promotion, though researchers have not studied these issues through the theoretical lens of promotion signaling. That literature has yielded mixed results concerning the sign of the gender differential in promotion probability, though in most cases the empirical models do not control for time varying, job-specific measures of worker performance. One study that controls for worker performance is Blau and DeVaro (2007), which finds a lower promotion probability for women than men of 2 to 3 percentage points. That study finds essentially no gender difference in the wage change attached to within-firm promotion; across-firm mobility is not addressed.15



2.2



Mobility Within and Across Firms



Greenwald (1986) considers adverse selection in the labor market and in particular the wage implications for workers who separate from one firm to join another. We incorporate exogenous turnover in our model in a manner reminiscent of Greenwald’s analysis. That is, there is some probability that a worker, after one period of production, separates from the employer for exogenous reasons that are unrelated to ability. However, in that analysis there is no job hierarchy and therefore no distinction between promotions and lateral moves. Waldman (2013) also incorporates Greenwald’s exogenous turnover assumption in a promotion signaling model with a job hierarchy. However, he provides only a partial analysis that is focused on deriving a single prediction that is well known from tournament theory, namely a positive relationship between the size of the compensation prize from promotion and the size of the pool from which the promoted worker is drawn. 13 Bjerk (2008) also describes a theoretical model that predicts a “sticky-floor” for some groups (e.g., women) but through an ability signaling framework instead of differences in outside options. In that model, statistical discrimination in promotion from the lowest level to the (middle) career level means that women, on average, would have less time to positively signal their ability level while at the career level. This leads to a lower probability of promotion to the (top) director level, even if no discrimination occurs in the decision of who to promote to the director level. 14 Incorporating the relationship between discrimination in the hiring and promotions decisions, Fryer (2007) finds that workers who are discriminated against when hired may actually be better off in the promotion stage due to “belief flipping”. If a worker from one group (e.g., females) who is held to a higher standard at the hiring stage is compared to a worker from another group (e.g., males), then at the time of the promotion decision the firm may favor the worker who was initially discriminated against. In our model, however, there is no discrimination in the hiring decision, so no opportunity for “belief flipping” to occur. 15 Examples of studies that find the same result but without controlling for worker performance include Olson and Becker (1983), Gerhart and Milkovich (1989), and McCue (1996). Other studies find evidence of a gender gap in one direction or the other, though in the absence of a control for worker performance. The gender gap favors men in Hersch and Viscusi (1996), Barnett et al. (2000), and Booth et al. (2003), whereas it favors women in Cobb-Clark (2001). See Blau and DeVaro (2007) for a survey of the literature.
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In empirical work related closely to ours, Frederiksen and Kato (2014) use Danish registry data to study both internal promotions (within-firm promotions) and external recruitment (across-firm promotions). Their results highlight the importance of “broadness” of human capital (both within and outside the firm) in terms of achieving career success, as defined by appointment to a top executive position. Interestingly, they find that broad, within-firm human capital is beneficial for both internal promotion and external recruitment. They also find that women have both lower withinand across-firm promotion rates, and that education has a relatively larger impact on promotion receipt for women than for men. The authors interpret these results as evidence of the “Invisibility Hypothesis”, mirroring our empirical results. Our extension of the promotion signaling framework allowing the probability of ability being revealed to outside firms to vary by gender - is able to match the lower promotion probability for women within firms and across firms, and the larger (positive) effect of education on promotion receipt for women than men. Thus, the results of Frederiksen and Kato (2014) provide additional evidence from another country supporting our model’s predictions. A number of other empirical studies address the implications of worker mobility for earnings growth. Dias da Silva and Van der Klaauw (2011) use Portuguese matched worker-firm data to analyze the relationships among wage increases, promotions, and job changes. They conclude that asymmetric employer learning may be present (and possibly more for white-collar workers than for blue-collar ones) because their empirical results are inconsistent with theoretical models based on either full information or symmetric learning about worker ability.16 A substantial wage premium is found for switching employers, as in our analysis.17 McCue (1996) uses PSID data to examine the contributions of promotions and other types of mobility (within and across firms) for wage growth. She finds that separations account for a significant portion of wage growth for white men but are less important for blacks and for white women. Topel and Ward (1992) find that separations account for about a third of wage growth over the first decade of labor market experience for young men.18 Baker et al. (1994a,b) analyze personnel records from a single American firm in financial services 16 Full



information is a benchmark case considered in Gibbons and Waldman (1999), whereby all employers in the labor market have full information about worker ability at all times. A prediction is that (conditional on worker ability) promotions should not affect wages, whereas in the data promotions are associated with large wage gains. Symmetric learning about worker ability is the main model analyzed in Gibbons and Waldman (1999). The prediction there (and also in Chiappori et al. 1999) is serial correlation in wage increases, though it is unsupported in the Portuguese data. 17 See Scoones and Bernhardt (1998) for a theoretical model predicting large wage increases from switching firms. In their model much of the wage increase comes from promotion (from laborer to manager), whereas Da Silva and Van der Klaauw (2011) find large wage returns from switching firms even without a change in level. 18 See also Bartel and Borjas (1981) and Mincer and Jovanovic (1981).
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and document a number of facts concerning mobility, promotions, and wage growth. They find that wages and promotions are positively linked, that promotions are central to wage growth (with those who are never promoted experiencing real wage declines), that career outcomes are more variable for workers hired externally into a job level compared to those promoted internally into that level, and that the workers who are fastest to get promoted also separate from the firm more often. Frederiksen et al. (2015) use Danish register-based data to explore the effects of within- and across-firm mobility on earnings growth. The matched worker-firm panel data are more comprehensive than ours, covering the entire population of residents and establishments in Denmark. A hierarchy is observed in that the authors can distinguish between executive and non-executive job levels.19 The authors find large short-run wage returns for across-firm mobility at the non-executive level, though most of the longer-term earnings growth derives from promotions (either within or across firms) or is a consequence of across-firm mobility at the executive level. In the spirit of the earnings dynamics literature, the study employs econometric techniques that recognize the importance of permanent and transitory shocks to the income process. We apply their methodology to the Finnish data.



3



Theory: Promotion Signaling, Gender, and Turnover



We now present and analyze a model that extends promotion signaling theory to incorporate gender and turnover, thereby generating new testable implications related to both extensions. The model extends DeVaro and Waldman (2012) and incorporates gender differences in a manner reminiscent of Milgrom and Oster (1987) and turnover in a manner reminiscent of Greenwald (1986). The model has two periods. Firms are identical, have two-level job hierarchies, and can freely enter the market. The supply side of the labor market includes men and women, with the differences between these two groups defined shortly. All workers have two-period careers and are called young in the first period and old in the second. Worker i enters the labor market with publicly observed schooling level Si , which is an integer from 1 to N, inclusive. Each worker has an innate ability level, θi , affecting the worker’s ability to learn on the job. Innate ability is θi = φi + B(Si ), where B(Si ) is an increasing function, so that B(S) > B(S − 1) for S = 2, 3, ..., N. The stochastic component of 19 Frederiksen



and Kato (2014) use the same data and two-level job hierarchy.
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innate ability, φi , is drawn from distribution g(φ ), where g(φ ) > 0 for all φL < φ < φH , and g(φ ) = 0 outside of this range. Denote expected innate ability as θ E (S). Effective ability (henceforth, simply “ability”) is denoted by ηit , which incorporates on-the-job human capital accumulation and which equals ηit = θi f (xit ), where f (1) > f (0) > 0. Worker i’s labor market experience prior to period t is xit , so that xi1 = 0 (young workers) and xi2 = 1 (old workers). A firm’s job levels are indexed by j, where job 1 is the lower-level job and job 2 is the higherlevel job. Worker i’s output in level j in period t is yi jt = (1 + kit )[d j + c j ηit ] + G(Si ), where c j and d j are constants known to all workers and firms, and kit = k > 0 if the worker is employed by the same firm as the previous period, and zero otherwise. Thus, kit captures firm-specific human capital accumulation, and G(Si ) represents productivity due to general human capital, where G(S) > G(S − 1) for S = 2, 3, ..., N. We assume c2 > c1 > 0 and d1 > d2 > 0, which implies that the 0



returns to ability are increasing with job level. Denote η as the ability level where the worker is 0



equally productive in jobs 1 and 2. Equating yi1t and yi2t and solving yields η =



d1 −d2 c2 −c1 .



Under full



0



information, it is efficient to assign workers for whom ηit > η to job 2, and those for whom ηit < η



0



to job 1. Neither worker i nor any firms observe φi prior to worker i’s labor market entry, whereas functions g, B, and f are common knowledge. At the end of the first period, with probability 1 − π worker i’s output (and therefore ability) is privately observed by his employer (and by himself), whereas with probability π all firms in the market (and also the worker himself) observe the worker’s output.20 We refer to the former type of worker as “unobserved” and to the latter type as “observed”. Neither workers nor firms know if a given worker’s output (thus ability) will be publicly observed after the first period. If a worker’s ability is observed by the market, the worker’s current employer knows this. To incorporate the idea from Milgrom and Oster (1987) that men are more “Visible” than women in the labor market, we assume that men and women are identical except that mens’ probability of having their output observed is higher than the corresponding probability for women, i.e., πM > πW . Workers and firms are risk-neutral, and there is no cost of hiring or mobility. Wages are determined by spot-market contracting prior to the firm observing output, rather than by a piece-rate contract. Each firm offers each old worker it employed previously a job assignment, i.e., job 1 or 2, or fires the worker, and this decision is publicly observable. 20 This



assumption generalizes DeVaro and Waldman (2012), which implicitly assumes π = 0 for all workers.
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After workers are revealed to be either observed or unobserved, and after they receive a job assignment from their initial employer, they face an exogenous probability of separation from the firm, denoted pM for men and pW for women. Outside firms observe the exogenous separation. We assume pW > pM , i.e., women are more likely than men to separate exogenously from the firm. This can be interpreted as a “trailing-spouse” phenomenon in which the primary earner is the husband who relocates for a higher-paying offer.21 Another interpretation is that women are more likely than men to separate for childbearing reasons. Yet another interpretation, consistent with Lazear and Rosen (1990), is that women have a comparative and absolute advantage in non-market work that is not revealed (for a particular woman) until after the employment relationship is underway. Competing firms make wage offers to each worker after observing their job assignment and whether the worker separates exogenously from the firm. If no exogenous separation occurs, then after those wage offers are made, the worker’s current employer can make a counteroffer. Workers then select the firm that offers the highest wage. If multiple firms offer the same wage, the worker randomly selects amongst these offers, unless the worker’s current employer is one of the firms, in which case the worker remains with the current firm. In the event of a separation, the initial firm cannot counteroffer,22 and the worker moves to the firm that makes the highest wage offer. In the event of multiple identical wage offers, the worker randomly chooses one of those offers. Figure 1 illustrates the order of events in the model. Figure 1: Timeline



Period-1 Output Produced



Assigned Initial Job Level



Only Initial Firm Observes Output, prob 1 − π



All Firms Observe Output, prob π



Initial Firm Assigns Job Level



Does Not Exogenously Separate, prob 1− p



Exogenously Separates with prob p



If Not Separated, Initial Firm Counteroffers



Outside Firms Offer Job Level and Wage



Period-2 Output Produced



Worker Chooses Among Offers



We restrict attention to parameterizations such that, for each education group, it is efficient to assign an old worker with expected innate ability level θ E (S) to job 1, and it is efficient to allocate 21 See



Manning and Swaffield (2008), which describes, for UK data, how women account for family commitments in their job choices more so than men. 22 One interpretation of the inability to make a counteroffer is that the exogenous event that led to separation makes the initial employer much less attractive on some non-pecuniary job dimension (e.g., the worker is a trailing spouse and needs to leave the geographic area no matter what, so there is effectively no opportunity for the initial employer to make a counteroffer).
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some of the old workers to job 1 and some to job 2.23 The same assumption guarantees that all young workers will be assigned to job 1. In practice, young workers with the same educational degree who enter the labor market may vary in their initial job placement levels (e.g., some may enter as experts and others as specialists) which could reveal important information to the market. Analyzing a signaling role of initial job assignment in our framework would require abandoning our (standard) assumption that workers who enter the labor market are ex ante identical conditional on education level, i.e., employers would need access to some initial signal of ability for such workers so that there would be a basis for assigning workers of the same education level to different job levels. Effectively, this would move the information revelation that occurs in our model one period earlier; in our model the current employer observes ability only at the end of period 1, whereas in the alternative model the employer would obtain this information (at least to some degree) at the start of period 1, before making initial job assignments.24 We do not explore these considerations, because our focus is on the signaling role of promotions for workers at the same job level, with the same tenure and level of education, and all of our empirical tests control for job level, tenure, and education. We restrict attention to perfect Bayesian equilibria and impose a trembling-hand assumption, such that in the second period there is a small probability that the first-period employer fails to make a counteroffer. This restriction implies that our analysis is characterized by a winner’s curse, similar to that found in Milgrom and Oster (1987), such that competing firms are only willing to offer a wage equal to the productivity of the least productive worker with the same market signals, which in this model is education and job assignment for unobserved workers.25 The following proposition describes the model’s equilibrium.26 Proposition 1: There is a unique equilibrium such that all separations occur for exogenous reasons 0



and, for all S, there exists ability level η + (S), where η < η + (S) ≤ [φH + B(S)] f (1), such that each young worker i is assigned to job 1 in period 1, is paid an initial wage of wY (S) > d1 + 23 The



0



0



required conditions are θ E (S) f (1) < η and [φH + B(S)] f (1) > η > [φL + B(S)] f (1) for all values of S. upon which aspect of the signaling role of initial job assignments one wishes to explore, a third period (and perhaps even a third job level) may be necessary. For example, if one wishes to compare the promotion probabilities of two workers with the same education level who are currently in job level 2 (one of whom started there when young and the other of whom was promoted there in period 2) the model requires a third period and a third job level. 25 This type of winner’s curse result also appears in DeVaro and Waldman (2012) and Ghosh and Waldman (2010), among others. A discussion is also found in Prendergast (1992). 26 All proofs are in the appendix. 24 Depending
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c1 θ E (S) f (0) + G(S), and either receives a promotion (within or across firms) or stays in job 1 (within the firm or at a new one). Second-period wages are given in the last column of the following table: ηit



Separates



Ability



Receives



Wage when old



observed?



exogenously?



(ηit )



promotion?



(wO (Si , ηit ))



Yes



No






No



d1 + c1 ηit + G(Si )



Yes



No



≥η



Yes



d2 + c2 ηit + G(Si )



No



d1 + c1 ηit + G(Si )



Yes



d2 + c2 ηit + G(Si )



0



0



0



Yes



Yes






Yes



Yes



≥η



No



No



< η + (Si )



No



d1 + c1 [φL + B(Si )] f (1) + G(Si )



No



No



≥ η + (Si )



Yes



d2 + c2 η + (Si ) + G(Si )



No



Yes



< η + (Si )



No



d1 + c1 η E,1 (Si ) + G(Si )



No



Yes



≥ η + (Si )



Yes



d2 + c2 η E,2 (Si ) + G(Si )



0



where η E,1 (S) = [E(θ |S, j = 1) + B(S)] f (1) is the expected value of the ability level of an unobserved old worker with schooling level S conditional on staying in job 1, whereas η E,2 (S) = [E(θ |S, j = 2) + B(S)] f (1) is the expected value of the ability level of an unobserved old worker with schooling level S conditional on receiving a promotion. The promotion threshold for unobserved workers exceeds that of an equivalent observed worker. Thus, unobserved workers are less likely to be promoted. This is due to the initial firm “hiding” some workers from outside firms by withholding promotion, whereas for observed workers there is no incentive to withhold promotion. The wage received for observed workers is not a function of whether or not they separate, since outside firms cause their wages to be bid up to the level of output they would produce at an outside firm in either case. For unobserved workers, the wages of separated and non-separated workers differ, as stated in Corollary 2. Corollary 1 states the results on promotion probability, Corollary 2 states the results on wage changes, and Corollary 3 states the results on gender differences in initial wages and wage change upon promotion.27 27 The first points of Corollaries 1 and 2 are also results in DeVaro and Waldman (2012), whereas all of the other points in those corollaries are new, as is Corollary 3.
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Corollary 1: 1. Suppose there is a strictly positive number of promotions (within or across firms) for workers of schooling levels S and S + 1. Then η + (S + 1) < η + (S) and, if either k or G(S + 1) − G(S) is sufficiently small, yP (S + 1) < yP (S). 2. The probability of within-firm promotion is lower for women than men. 3. The probability of across-firm promotion is lower for women than men. 4. The (positive) marginal effect of education on promotion probability, both within- and acrossfirms, is higher for women than men. Point (1) of Corollary 1 says that the ability threshold for promoting more-educated workers is lower than that for promoting less-educated workers; thus, the probability of promotion is higher for more-educated workers, controlling for ability. The intuition is that, with higher levels of education, outside firms have a higher assessment of the worker’s ability level, so the firm has less incentive to “hide” a highly-able, highly-educated worker. However, promoting a less-educated worker is costlier, since it sends a larger positive signal to outside firms about the worker’s ability, which requires a higher wage increase to avoid turnover. Points (2) and (3) result from the fact that women are less likely to be observed than men and are therefore more likely to face the (higher) promotion threshold for unobserved workers which, in turn, makes them less likely to receive a promotion. Since firms who hire separated workers follow the same job assignment rules as the worker’s initial firm, women are also less likely than men to receive an across-firm promotion. Point (4) arises because the promotion threshold is a function of education for unobserved workers only, and since women are more likely to be unobserved, their promotion probabilities are more affected by an increase in schooling level than are those of men. The intuition for the mechanism by which educational attainment attenuates the signaling effect of promotions requires comment. In our model, education and promotions are not redundant signals that crowd each other out.28 Rather, in our model both educated and uneducated workers have the same stochastic component of ability. Education is assumed to increase ability by increasing the 28 If



they were redundant signals, that could imply either less asymmetric information for more educated workers (i.e., a less uncertain distribution of their skills) or that those workers are more visible to the market.
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mean of that stochastic component, but it is not a signal. We show that education increases the probability of promotion and decreases the corresponding wage increase, because the increase in ability generated by education provides higher returns at higher job levels (i.e., c2 > c1 ), and the firm captures the firm-specific part (k) of those higher returns, while it has to reward workers for that increased ability whether it promotes them or not. Let ∆wP (S, η) denote the wage increase from promotion for a worker with schooling level S and ability η, and let ∆%wP (S, η) denote the same increase stated as a percentage change, i.e., ∆% wP (S, η) =



∆wP (S,η) wY (S)



× 100.



Corollary 2: 1. Suppose there is a strictly positive number of promotions (within or across firms) for workers of schooling levels S and S + 1. Then ∆wP (S + 1, η) < ∆wP (S, η) and ∆%wP (S + 1, η) < ∆%wP (S, η). 2. The wage gains from across-firm promotions exceed those from internal promotions. 3. The wage gains from switching firms within a job level exceed those from remaining in the same firm and level. Point (1) of Corollary 2 results from the fact that promoting a less-educated worker is a bigger surprise to outside firms, leading to a larger increase in an outside firm’s assessment of the worker’s ability level, and therefore requiring the initial firm to bid up the worker’s wages by more than for a more educated worker who is promoted. Regarding points (2) and (3), once unobserved workers separate from the firm, outside firms (who observe the separation) no longer face the “winner’s curse” result that occurs with non-separated workers, since the initial firm can no longer counteroffer. With the winner’s curse broken for these workers, competition drives their wages up to their expected output level, which occurs for both promoted and non-promoted workers. Points (2) and (3) indicate that, in equilibrium, workers who separate enjoy larger wage increases than those who do not. So it might seem that workers who do not exogenously separate would want to pool with those who do, to enjoy the larger wage increases. But recall that all firms in the market observe whether a worker exogenously separates,29 and such workers are “forgiven” 29 For example, in the case of a trailing spouse, the assumption is that the worker can credibly communicate to potential



employers that the leading spouse has an attractive job offer and that the household must necessarily relocate.
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by the market in the sense that the winner’s curse does not apply, so they are paid their expected output. In contrast, if someone were to separate endogenously in an effort to mimic those who separate exogenously, the strategy would backfire because the winner’s curse would depress the worker’s wage increase. Corollary 3: 1. The initial wage, wY (S), may be either higher or lower for women than men. 2. For both within- and across-firm promotions, the wage gains from promotion may be either higher or lower for women than men. Because it is instructive in highlighting the interplay between gender and turnover in the model, we present an informal proof of Corollary 3 here, in addition to a formal one in the appendix. We begin by considering point (1). Firms earn a profit on workers who remain at the firm in the second period. There are two reasons for this profit, the first of which is firm-specific human capital. The second is that the firm pays an unobserved worker based on the outside wage offered to the lowestability member of the same job level and educational group, due to the “winner’s curse”. Thus the firm earns higher profits from a worker who is unobserved in the second period than from an observed worker. The zero-expected-profit condition implies that, because a worker is a source of expected profit for the firm when old, young workers will be offered a wage strictly higher than their expected output; to be exact, they are offered their expected period-1 output plus their expected period-2 profit. Unobserved workers, conditional on not separating from the firm, earn a higher expected profit for the firm. Women are more likely than men to be unobserved, which drives up their expected second-period profit, and therefore drives up their initial wages. However, profits are only realized if the worker does not separate exogenously. Women are more likely than men to separate, which drives down their expected second-period profit, and therefore drives down their initial wages. In the proof in the appendix, we show that there exist parameter values such that either men or women can have higher initial wages. Regarding point (2) on gender differences in the wage change upon promotion, the result is ambiguous because the wage increase received varies by whether or not the worker is observed 17



and, conditional on being observed, by the worker’s ability level.30 Unobserved workers are paid based on the lowest ability level in their job level-education group, while observed workers are paid based on their true ability level. Thus, workers with ability levels near (but above) the promotion threshold do relatively better being unobserved than observed, since upon promotion their wages are increased from being based on the lowest ability in the job-1 group to being based on the lowest ability in the job-2 group, conditional on education. However, workers with abilities exceeding the promotion threshold by a large amount benefit more from promotion if they are observed than if they are unobserved, since the output gap (and therefore wage gain upon promotion) between output produced in job-1 versus job-2 grows with ability (i.e., c2 > c1 ). Since more women are unobserved than men, they will receive larger wage gains upon promotion for ability levels closer to the promotion threshold, while men will receive larger wage gains upon promotion for higher ability levels. Thus, either women or men can can receive larger wage gains upon promotion. The same intuition holds in the case of firm separation, where the primary difference is that unobserved separated workers are paid based on the expected (as opposed to lowest) ability level in the job level-education group. The model assumes two periods and a two-level job hierarchy, so that each worker can be promoted at most once. Introducing a third period and a third job level would allow a worker to be promoted up to twice. A formal analysis of that situation would involve considerable complexity, though some basic conclusions can be drawn from an informal discussion. DeVaro and Waldman (2012) informally discuss this case in their model in which all workers are Invisibles and there is no equilibrium turnover. They argue that the main promotion signaling predictions hold for first promotion but not second promotions, and the same result should carry over to the Invisibles in our model. Intuitively, a first promotion releases information about ability to other firms in the market, which mitigates the asymmetric information about ability that leads to the model’s testable implications concerning promotion probability and wage growth. In our model a further consideration applies. A first promotion releases information to the market about ability and shrinks the information gap that competing employers experience when comparing male to female workers. 30 The



latter point differs from DeVaro and Waldman (2012), where the wage increase upon promotion was only a function of ability conditional on ability exceeding the promotion threshold η + (S). However, since in our model some workers have their ability levels observed by outside firms, the expected increase in wage due to promotion is a function of ability.
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This should weaken our results for the sample of subsequent promotions, compared to the subsample of first promotions where employers do not observe the ability of new labor market entrants. Thus, our results in Corollaries 1 and 2 should soften (including any differences between men and women) for subsequent versus first promotions. We now turn to empirical tests of the preceding predictions.



4



Data and Measures



The data are drawn from a large, worker-firm-linked panel of Finnish firms. The source of the annual survey data is the records of the Confederation of Finnish Industries (EK), which is the central organization of employer associations in Finland. EK-affiliated firms represent over two thirds of the Finnish GDP and over 90 percent of exports, so that the data represent a significant share of the Finnish economy.31 The data are of high quality given that they are based on firms’ administrative records, and since participation in the survey is compulsory except for the smallest firms, the response rate is nearly 100 percent. Our sample consists of 178,727 person-years, 32 percent of which represent women. The number of individual persons is 45,962, which includes 15,689 women. There are 1533 firms. The data allow us to follow individual workers’ careers over time, to distinguish within-firm from across-firm promotions (and lateral moves), and to incorporate a large set of controls for worker and firm characteristics. Defining across-firm promotions is difficult in most multi-firm data sets, because job hierarchies are not easily compared across firms.32 This problem is somewhat less of a concern in the Finnish data given that all firms use the same 56 job titles and four hierarchical levels, which makes the classification comparable across firms. The four levels are managerial,33 31 See



Kauhanen and Napari (2012) for a more detailed description of the data and of the wage-setting process in Finland, and see Asplund (2007) and Vartiainen (1998) for descriptions of the Finnish bargaining system. 32 A small number of papers have addressed this issue. Frederiksen et al. (2015) use occupation codes to distinguish between executive and non-executive ranks, while Da Silva and Van der Klaauw (2011) use Portuguese matched employer-employee data that contain a hierarchy definition that is comparable across firms. 33 Managers plan, direct, coordinate and evaluate the overall activities of enterprises or of organizational units within them. Tasks performed by managers usually include: planning and directing daily operations; investment, operational and recruitment decisions; responsibility for personnel development, responsibility of performance.
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professional,34 expert,35 and clerical.36 The average wage increases at a slightly increasing rate when the job level increases. Moreover, there is significant wage overlap across job levels, as in Baker, Gibbs, and Holmstr¨om (1994a,b). The fact that the same job titles and hierarchical levels are used in all firms allows us to define a promotion as a transition across hierarchical levels (either within or across firms). Nonetheless, various types of misclassification for across-firm promotions are possible. For example, a worker moving to a lower job level and title in a bigger company may involve more pay, more prestige, and a greater span of control than in the original position and firm. But that would be classified as an across-firm lateral move in our data. One of our empirical results is that across-firm lateral moves are associated with large wage increases (which is also a prediction of our theoretical model, as stated in point 3 of Corollary 2), on average, and it is possible that incorrect classification of some external promotions as external lateral moves contributes to that result.



4.1



Variables and Data Selection



We restrict the analysis to years 2002 to 2012 because in 2001 there was a change in the way job titles were coded, and it is difficult to compare codes consistently before and after this change. Only individuals that enter the data after 1986 between the ages of 18 to 30 are included, which lowers the probability that workers have received a promotion before entering our sample. We use information prior to 2002 to determine whether a worker had received a promotion already, and thus whether they should be included in the “first” or “subsequent” promotion samples. As a result, some workers will be in the “subsequent promotion” sample at the start of our sample period.37 34 Professionals increase the existing stock of knowledge and apply scientific concepts and theories. Tasks performed by professionals usually include: conducting research and development, developing operational methods, demanding planning tasks, managerial duties. Supervision of other workers may be included. 35 Experts perform mostly technical and related tasks connected with research and the application of scientific concepts and operational methods. Tasks performed by experts usually include: undertaking and carrying out technical work connected with research; planning of production, logistics and maintenance; initiating and carrying out various technical services related to trade, finance, and administration. Supervision of other workers may be included. 36 Clerical support workers record, organize, store, compute and retrieve information and perform a number of clerical duties. Tasks performed by clerical support workers usually include typing, operating word processors and other office machines; entering data into computers; carrying out secretarial duties; recording and computing numerical data; keeping records filing documents; carrying out duties in connection with mail services; preparing and checking material for printing; performing money-handling operations; dealing with travel arrangements; supplying information requested by clients and making appointments; operating a telephone switchboard. Supervision of other workers may be included. 37 Even in our “first-promotion” subsample it is possible that some workers were promoted earlier. This could happen if, for example, the firm first appears in the data in 2002. In this case 2002 would be the first observation for a given worker even if that person had received an earlier promotion in the firm.
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We restrict attention to white-collar manufacturing jobs. The main reason for this is that complexities in the occupational classification system for blue-collar jobs make it difficult to allocate those jobs across hierarchical levels, but a further advantage of the restriction is that our results mask less heterogeneity than would occur in an economy-wide sample spanning many industries and job types. We also restrict our analysis to full-time workers (defined as regular weekly working hours exceeding 30), though this restriction is of little practical consequence given that the share of part-time workers is small for white-collar jobs (about 2 percent in 2006). Our two dependent variables are a binary indicator for whether a promotion was received and the annual wage change. We measure promotions based on changes in job titles. In manufacturing, these titles are comprised of two parts. The first is a three-digit code describing the field (e.g., R&D, production, sales and marketing), of which there are 56. The second describes the organizational level and has four categories. The annual wage change excludes bonuses to avoid an endogeneity problem, given that we use the bonus data to infer individual performance. We restrict the analysis to persons who have completed their education before entering the labor market. Given that a higher observed level of schooling serves as a signal that the worker belongs to a higher productivity group, in models of promotion probability and of the wage growth attached to promotion it is preferable to focus on the receipt of a degree rather than on years of education.38 We focus on three education categories. The lowest (which we refer to as Lowest Educ.) includes both secondary and lowest-level tertiary, which are the two lowest education levels observed in the data. The middle group (which we refer to as BA) includes lower-degree-level tertiary education, and the highest group (which we refer to as GRAD) includes higher-degree-level tertiary education and doctoral (or equivalent-level tertiary) education.39 We aggregate from five education categories in the raw data to three in the empirical analysis to reduce the number of interaction terms needed in the empirical models, though in Section 2.3 of the Web Appendix we demonstrate that our results are robust to a finer classification of the education variables.40 Descriptive statistics for all variables 38 For



example, taking five years to complete a BA degree does not signal higher quality than taking four, and taking three years to complete an MBA does not signal higher quality than taking two. Like our data, the British data used in Bognanno and Melero (2015) contain direct measures of degree receipt. Rather than using that information directly, the authors use it to construct an inferred “years of education” measure, thereby assuming that the effect of an additional year of education on wage growth is the same, regardless of the education level. 39 In the absence of direct measures of degree receipt, DeVaro and Waldman (2012) define four education dummies for degrees indirectly (and probably with error) based on years of education. 40 The Web Appendix can be found here: https://sites.google.com/site/hughcassidy/research.
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in the analysis (some of which are defined subsequently) appear in Table 1 for all workers, and for men and women separately.



4.2



Worker Performance Measure



Testing theoretical predictions from a promotion signaling framework requires controlling for worker performance. For example, absent a control for worker performance, an empirical finding that promotion probability is increasing in education would be no surprise because educated workers are, on average, more productive than those with less education. The requirement that the worker’s prepromotion job performance be held constant poses a challenge for empirical tests given that performance measurements are rarely available in the few data sets that contain all the other requisite information (e.g., promotions, wages, measures of job hierarchy, educational attainment, gender, and turnover). We infer a measure of worker performance from the amount of performance-related pay received.41 Nearly three quarters of the workers in our analysis sample received performance-related pay. We begin by estimating a linear fixed-effects model in which the dependent variable is the log of the amount of performance-related pay that worker i receives in year t + 1, and in addition to individual firm effects the independent variables include job title dummies, job level dummies, year dummies, and industry dummies, all of which are measured in year t.42 The reason for leading the dependent variable is that payments for performance in year t are typically made in year t + 1. We then use the residuals from the regression as measures of worker performance. Thus, each worker’s performance is measured by how much performance-related pay the worker received compared to other workers in the same job title, same job level, same industry, and same firm, in a given year.43 A limitation of this approach is that we can only measure performance for workers who receive 41 The approach of inferring a measure of individual performance from bonus data has also been used in DeVaro and Kauhanen (2016), Pekkarinen and Vartiainen (2006), and Gittings (2012a,b). 42 Our results are insensitive to using performance-related pay (as opposed to its log) as a dependent variable in this regression. Moreover, for some workers and years there is zero performance-related pay. A discussion of how we handle this, and results from alternative ways of computing the performance measure, can be found in Section 1 of the Web Appendix. 43 For workers who change firms, a potential concern is that performance-related pay is typically paid in year t + 1 based on performance in year t. This could lead us to understate the performance of those workers, because a worker who changes firms in year t + 1 might not receive performance-related pay in that year. This is not a problem for our analysis given that the estimation results are insensitive to the exclusion of workers who changed firms and received zero performance-related pay. For those workers who change firms and receive no performance-related pay in year t + 1, we instead use performance-related pay received in year t.



22



performance-related pay. Performance-related pay may be zero for a given worker in a given year for three reasons (poor performance, ineligibility, or separation from the firm before receipt of such pay). Although we cannot distinguish the first two reasons from each other, we can address the third by using lagged values of performance-related pay for workers who have just switched firms. Our baseline approach, producing the main results reported subsequently, is to drop the observations for which performance-related pay is zero but using lagged values of such pay for workers who have just switched firms. This allows us to use the log of performance-related pay as the dependent variable in the fixed-effects model estimated to produce the performance measures. In section 1 of the Web Appendix we provide further discussion and report robustness checks from three alternative ways to handle the zeros in performance-related pay; our main results are insensitive to these alternatives. We address the question of whether we are measuring true variation in worker performance by comparing our inferred performance measure along a number of dimensions to the behavior of actual performance measures in other data sets. Frederiksen et al. (2013), which compares subjective performance evaluations across several firms in multiple countries, finds three consistent patterns concerning performance measures: 1) strong autocorrelation that declines with longer lags; 2) positive correlation with promotions and wages; and 3) negative correlation with demotions and firm separations. In addition, Medoff and Abraham (1980, 1981) and DeVaro and Waldman (2012) find a positive correlation between performance and wage growth. Table 2 Panel A shows the autocorrelation structure of our inferred performance measure at several lags. For comparison, Panel B reproduces from DeVaro and Waldman (2012) the autocorrelation structure of actual performance ratings from a single American firm during 1969-1988. The pattern of strong autocorrelation that declines steadily with longer lags is evident in both Panels A and B. To assess the relationship between our performance measure and wage changes, we estimate a regression of wage changes between periods t and t + 1, controlling for performance in period t, education dummies, job tenure at the firm, (job tenure at the firm) squared, potential experience, (potential experience) squared, performance interacted with potential experience and potential experience squared, years at job title, years at job level, job title dummies, job level dummies, industry dummies, firm size dummies, year dummies, and an intercept. Column (1) of Table 3 displays the results. We find a strong, positive relationship between performance and wage change, as has been 23



found in the literature. Column (2), which reports the corresponding test using wage levels rather than wage changes, reveals the same pattern of correlations with performance. A good performance measure should exhibit expected relationships with measures of career progression. To investigate this, we estimate a series of linear probability models that include the same controls previously noted. Table 4 displays the results. Column (1) reveals a positive relationship between performance and promotion receipt, column (2) reveals a negative relationship between performance and demotions, and column (3) reveals a negative relationship between performance and separations from the firm. All of the preceding results demonstrate that the inferred performance measure is not simply capturing firm effects and that it exhibits empirical patterns that closely match those for actual performance measures, as found in Frederiksen et al. (2013), Medoff and Abraham (1980, 1981), and DeVaro and Waldman (2012). Overall, we interpret all of the preceding results as evidence that our inferred performance measure is a reasonable measure of actual worker performance.44



5



Empirical Analysis



The following two subsections present the analyses of promotion probability and the wage change conditional on promotion, respectively.



5.1



Promotion Probability



To address Corollary 1, we estimate a multinomial logit model with a quadrivariate dependent variable in which the baseline outcome, 0, involves no promotion and no firm change, outcome 1 is a within-firm promotion, outcome 2 is an across-firm promotion, and outcome 3 is an across-firm move that does not involve a promotion. The dependent variable refers to the outcome for worker i in year t, whereas all right-hand-side variables are measured in year t − 1. The independent variables of primary interest are the indicators for educational attainment and their interactions with the gender indicator. The control variables include job tenure at the firm, (job tenure at the firm) squared, potential experience, (potential experience) squared, performance interacted with potential 44 The



preceding evidence concerning the inferred performance measure echoes that of DeVaro and Kauhanen (2016), which uses the same performance measure computed on a different subsample of the same data.
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experience and potential experience squared, years at job title, years at job level, job level dummies, industry dummies, firm size dummies, year dummies, and an intercept term. Table 5 displays average marginal effects (or incremental effects, in the case of binary covariates) divided by Pr(Y = k), with t-statistics appearing in parentheses. The underlying coefficient estimates are reported in Appendix Table A1. The omitted educational group is the middle one (BA).45 The last row of the first column of the upper panel of Table 5 reveals that the overall probability of within-firm promotion is 0.049. The probability of a within-firm first promotion is higher, at 0.069, whereas the probability of a within-firm subsequent promotion (conditional on having received an earlier promotion) is 0.040. The probability of across-firm promotion is quite small (i.e., 0.002); across-firm mobility is far more likely to involve a transition other than a promotion. Point 1 of Corollary 1 implies that, controlling for performance, the promotion probability is increasing in educational attainment. This prediction is empirically supported, as seen in the first two rows of columns (1) and (2), where the estimated effects are negative for the lowest educational group and positive for the highest.46 Relative to having a BA, being in the lowest education group is associated with a 27 (51) percent reduction in the probability of within-firm (across-firm) promotion, and being in the highest education group is associated with a 53 (57) percent increase in the probability of within-firm (across-firm) promotion. Points 2 and 3 of Corollary 1 state that, controlling for performance, promotion probabilities (within and across firms) are lower for women than men. These predictions are empirically supported, as seen in the third row of the first two columns. Being female is associated with a reduction of more than 26 percent in the probability of promotion (either within or across firms), compared to a male with the same job performance.47 Point 4 of Corollary 1 states that the marginal effect of education on promotion probability (within or across firms) that was found to be positive in point 1 of the corollary is larger for women 45 Because the performance measure is not raw data but is rather generated via a regression, standard estimation techniques would result in incorrect standard errors. However, the standard errors of the estimated coefficients were insensitive to correcting for the generated nature of the performance measure using a single-step GMM approach, as recommended in Newey (1984). Details are available upon request. 46 When we refer to a “row”, we mean the row of normalized marginal (or incremental) effects including their respective t-statistics. 47 A lower promotion probability for women in this data set is also documented in Kauhanen and Napari (2015). However, like most studies in the literature, that study does not control for pre-promotion, job-specific worker performance. One study that controls for pre-promotion job performance (measured as the supervisor’s subjective rating on a 0-100 scale) is Blau and DeVaro (2007), which also finds evidence of lower within-firm promotion probabilities for women than men, for recent hires in an American establishment-level cross section.
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than men. This prediction is empirically supported as seen in rows 4-7 of columns 1 and 2. Focusing on within-firm promotions for women, the lowest (highest) education group is associated with a decrease (increase) of 33 (70) percent in the promotion probability, whereas the reduction (increase) is less than 25 (45) percent for men. The gender difference is considerably larger for the highest education group than for the lowest, and indeed the latter difference is statistically insignificant at conventional levels. That is, the null hypothesis that the normalized marginal effect of the lowest education group is identical for men and women cannot be rejected at conventional levels (p-value = 0.146), as seen in the bottom panel of column 1. However, the corresponding null hypothesis concerning the highest education group can be rejected at conventional levels, and the corresponding gender difference in normalized marginal effects is estimated with high precision. The empirical support for point 4 of Corollary 1 in the case of within-firm promotions does not extend to across-firm promotions. For the lowest education group, as was true for within-firm promotions, the null hypothesis that the normalized marginal effect is the same for both genders cannot be rejected at conventional levels (p-value = 0.165). But now, in contrast to the case of within-firm promotions, the corresponding null hypothesis for the highest education level cannot be rejected at conventional levels (p-value = 0.903). The results in Corollary 1 should hold more strongly for first promotions than for subsequent promotions. The analysis reported in the first three columns of the table is repeated for the first promotion subsample (columns 4 to 6) and the subsequent promotions subsample (columns 7 to 9). The normalized marginal effects in column 4 are to be compared with those in column 7. Similarly, those in column 5 (6) are to be compared with those in column 8 (9). When the difference between such effects across two columns achieves statistical significance at the ten percent level, both effects are indicated in boldface. Comparing columns 4 and 7 reveals that, for within-firm promotions, the prediction from point 1 of Corollary 1 is indeed stronger for first than for subsequent promotions, since the effect for the highest education group is larger in magnitude in column 4 than in column 7 (i.e., 0.59 versus 0.47). For across-firm promotions the normalized incremental effects of the education variables are statistically indistinguishable between the first and subsequent promotion samples. Again comparing columns 4 and 7, point 2 of Corollary 1 is also empirically supported because the normalized incremental effect of female is larger in magnitude in column 4 than in column 7 (i.e., -0.28 versus 26



-0.19). For across-firm promotions the normalized incremental effects of the female dummy are statistically indististinguishable between the first and subsequent promotion samples. Evidence suggesting stronger support for point 4 of Corollary 1 in the first-promotion than subsequent-promotion subsample is also found. First note that, in columns 7 and 8 of the bottom panel of the table, none of the gender differences in the normalized incremental effects of the education variables achieves statistical significance at conventional levels. So there is no support for point 4 of Corollary 1 in the subsequent promotion sample. In contrast, in column 4 of the bottom panel, a precisely estimated gender difference is observed for the highest education level. That is, for within-firm promotions, the effect of the highest education level is larger for women than men (i.e., 0.84 versus 0.48), and the boldface font indicates that this effect for women is (statistically) larger in the first than in the subsequent promotion sample (where it is only 0.55). In sum, the overall pattern of evidence is consistent with the predictions of Corollary 1 being stronger for first than for subsequent promotions, though this difference is driven by within-firm rather than across-firm promotions, and by the highest education level. A further piece of evidence suggesting a stronger role for promotion signaling in the first-promotion sample is that the normalized marginal effect of performance (on within-firm promotions) is smaller in magnitude for first than for subsequent promotions (i.e., 0.36 versus 0.59, with boldface font indicating that the difference is statistically significant at the ten percent level). This result can be understood as follows. Asymmetric learning is more important in the first-promotion than in the subsequent-promotion sample, so in the latter sample education (performance) should matter less (more) for job assignments. Finally, we expect that the overall evidence differentiating first from subsequent promotions may be understated given that our method of distinguishing between the two types of promotion likely produces some misclassifications that would blur the distinction between them. The preceding results are supportive of Corollary 1, but the following discrepant result emerges from the table. Although the normalized marginal effect of pre-promotion performance has the anticipated positive sign, the sign flips to negative for the more unusual case of across-firm promotions. This result is not predicted by our model; it could be generated if firm-specific human capital were replaced by firm-specific match quality as in, for example, Lazear (1986). One possible explanation for the negative sign is adverse selection in the labor market as discussed in Greenwald (1986). However, we see that explanation as unlikely given that, as we show in Table 6, across-firm moves 27



(whether promotions or not) are on average accompanied by large wage increases. A more likely explanation for the negative sign derives from the definition of our performance measure, which is inferred from individual bonus data. Low measured performance in the pre-promotion year suggests the worker’s bonus was low, and in such cases the worker may be more open to advancing the career at a different firm, whereas if last year’s bonus was extremely high the worker might find it hard to leave.



5.2



Wage Growth and Promotion



Corollary 2, which concerns the wage growth attached to promotions and lateral moves, states results concerning changes in both wage levels and log-wages. Here we discuss the results based on changes in wage levels; those based on changes in log-wages appear in Appendix Table A2.48 We construct four dummies identifying within-firm promotions, across-firm promotions, withinfirm non-promotions, and across-firm non-promotions. These dummies (excluding the indicator for within-firm non-promotions) are included as independent variables, both as main effects and interacted with the lowest and highest of the three education dummies. As in DeVaro and Waldman (2012), we estimate OLS regressions.49 As a robustness check we also allow for individual worker heterogeneity via random effects (see Table W17 in Section 2.5 of the Web Appendix), finding results very similar to those reported here. Note that in random effects and fixed effects models the individual effect cannot be interpreted as fully accounting for worker performance, because some important determinants of worker performance tend to be time-varying (e.g., worker effort). Table 6 displays the results for the sample of men and women combined.50 Results for the full sample are displayed in column 1, and results for first and subsequent promotions are displayed in 48 Bognanno



and Melero (2015) also empirically test point 1 of Corollary 2 and find supporting evidence for it depending on how promotions are defined. However, they only consider differences in log wages, they do not control for pre-promotion worker performance, and they do not distinguish first from subsequent promotions. 49 A fixed-effects model is not possible for addressing predictions concerning education levels, because for most workers the education variables are time invariant during the observation period. Bognanno and Melero (2015) take an alternative approach that accounts for individual worker heterogeneity via random effects (or fixed effects in their models that include worker age but exclude years of education). Incorporating individual effects is helpful in that analysis given that the authors are unable to control for pre-promotion performance. Note that most of the unobserved worker characteristics (some of which are time varying) that researchers are worried about in a wage growth model relate to and ultimately predict worker performance. Examples include worker attitudes, levels of motivation, effort levels, unobserved components of ability, unmeasured mental and physical health, etc. These unobserved factors affect wages via their effect on job performance, so most unobserved factors that one would be interested in absorbing via individual effects are already subsumed in our controls for worker performance. 50 As with the multinomial logit estimations in the preceding subsection, the standard errors are insensitive to the generated nature of the performance measure.
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columns 2 and 3. As has been documented in the literature, we find that within-firm promotions are associated with wage increases. That is, in the full-sample results of column 1, within-firm promotion is associated with an increase in the net hourly wage (in 2009 Euros) of 61 cents.51 Moreover, if the promotion involves a change in firms, this wage increase is considerably larger (1.11 Euros). Even job transitions that occur across firms but that do not involve promotion are associated with wage increases (24 cents per hour), relative to remaining in the original firm without a promotion. Across all models, last year’s performance is positively related to annual wage increases.52 Point 1 of Corollary 2 says that the wage increase from promotions (either within or across firms) is decreasing in educational attainment, controlling for performance. The first-promotion sample in column 2 is where support for the prediction is expected to be strongest, and this is in fact the case. In that sample, the interaction of the lowest education indicator and the Promotion-Within indicator has a positive and statistically significant effect, consistent with point 1 of Corollary 2. In the subsequent-promotion subsample that effect disappears and, in fact, switches sign. Although the sign reversal is not an implication of our model, nonetheless we interpret these results as consistent with point 1 (at least for the lowest-education group) because the theoretically anticipated positive effect is found where it is expected to be strongest, i.e., in the first-promotion sample, and not elsewhere. The preceding result concerns within-firm promotions. For across-firm promotions the corresponding effects are statistically insignificant, both for first and for subsequent promotions. When interpreting our results that promotion signaling evidence is more apparent for within-firm promotions than across-firm promotions it must be acknowledged that we have incorporated (exogenous) turnover into the model in a particular way. But the data reflect all possible forms of turnover including various types of endogenous turnover that we do not model. Incorporating other types of turnover into the model might yield somewhat different predictions. Point 2 of Corollary 2 finds clear support in the data, i.e., in the full sample (column 1) the normalized marginal effect of Promotion-Across is 1.109, whereas for Promotion-Within it is only 0.609, and the difference between these marginal effects is estimated with high precision as seen in the bottom panel of Table 6. The same result is found in the first-promotion subsample (column 2) 51 The 52 In



bottom panel of Table A6 shows the average marginal effects of each mobility outcome. contrast, last year’s performance has essentially no effect in the models in logs reported in the appendix.
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and the subsequent-promotion subsample (column 3). Point 3 of Corollary 2 also finds clear support in the data, i.e., in the full sample (column 1) the marginal effect of Firm Change-No Promotion is positive (0.237) and statistically significant, indicating that failing to get promoted yields larger wage increases when a firm change occurs than when one does not. The same result is found for the first-promotion sample (column 2) and the subsequent-promotion sample (column 3). Overall, concerning Corollary 2, the results are clearly supportive of points 2 and 3 and somewhat supportive (i.e., only for the lowest education level and for within-firm promotions) of point 1. However, our results for Corollary 2 are less consistent with the expectation that the first-promotion subsample yields stronger support for the theory than the subsequent-promotion sample; only for point 1 do we find some evidence of that. This is in contrast to our results concerning promotion probability, where a clearer distinction was found between the first and subsequent promotion samples. As we noted there, the possibility of misclassifications of first versus subsequent promotions might blur the distinction between them. Nonetheless, a further result that is consistent with expectations concerning differences between the first and subsequent-promotion samples is that the marginal effect of performance is larger for the latter subsample (i.e., 0.06) than for the former (i.e., 0.03). This mirrors the corresponding result we found in the promotion probability analysis.53 Also, although point 1 finds support for the lowest-education group (at least in the first-promotion subsample where the effect is expected to be strongest) there is no evidence of an effect for the highest-education group, and one reason for the absence of an effect might be the following. Education is assumed to have provided positive information to other employers about ability. However, there are situations in which higher education would presumably provide the opposite information. If an employer sees someone with a graduate degree working in a low-skilled job, they may assume there is something wrong with them, which would depress the worker’s wage in the pre-promotion job. The positive updating about ability that occurs upon promotion would then be larger (similar to the situation for the low-educated groups) and would lead to a bigger wage increase. Such a mechanism would weaken the theoretical prediction that the wage premium upon promotion should be decreasing in education level and could explain the result for the highest-education group. Point 1 of Corollary 3 states that the sign of the gender difference in initial wages is ambigu53 The preceding results for changes in wage levels reported in Table 6 are broadly similar to those for changes in log-wages that are reported in Appendix Tables A2, though one difference is that the marginal effect of performance is statistically indistinguishable from zero in the full sample and also in the first and subsequent-promotion samples.
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ous. We address this empirically using three definitions of the starting wage: 1) based on the firstpromotion sample, 2) based on workers with less than five years of experience in the first-promotion sample, 3) workers entering the labor market, meaning their experience is less than two years and their age is less than 30.54 All three alternatives give similar results, i.e., initial wages are lower for women than men, as reported in Tables W18 of the Web Appendix. Table 7 replicates the analysis of Table 6 for men (columns 1 to 3) and women (columns 4 to 6) separately. Point 2 of Corollary 3 states that the gender gap in the wage change attached to promotions (both within and across-firms) can be of either sign. For within-firm promotions, as seen in the bottom panel of Table 7, a gender difference emerges for subsequent (but not first) promotions; for men the marginal effect of Promotion-Within is 0.65, and for women it is 0.53. For across-firm promotions, again a gender difference arises for subsequent (but not first) promotions; for men the marginal effect of Promotion-Across is 1.423, and for women it is 1.003. To show that our results are not driven by pooling the four job levels, we re-estimate Table 7 but restrict the sample to the two lowest levels. The results are shown in Section 2.1 of the Web Appendix and are very similar to those in Table 7. As noted earlier, in the spirit of the earnings dynamics literature, Frederiksen et al. (2015) employ econometric techniques that recognize the importance of permanent and transitory shocks to the income process. Following their approach, we replicate Table 7 including a lagged dependent variable on the right-hand side (see Table W11 of Section 2.2 of the Web Appendix, which is analogous to Table 5 of Frederiksen et al. 2015). Tests of autocorrelation of the residuals show that one lag of the dependent variable is sufficient to make the residuals uncorrelated. Results are very similar to those in Table 7. Thus, we conclude that accounting for transitory shocks in this way does not affect our results. A further result from Table 7 is that the marginal effect of performance differs between men and women. For men it is positive and statistically significant at conventional levels in the firstpromotion sample (i.e., 0.034), whereas it is statistically insignificant in the subsequent-promotion sample.55 For women, the reverse pattern occurs, i.e., performance has a positive but statistically insignificant effect (i.e., 0.014) in the first-promotion sample but a much larger and significant effect 54 The



definition of new labor market entrants is used in Kauhanen and Napari (2015) using the same data set. due to the imprecision with which the effect in the subsequent-promotion sample is estimated, the null hypothesis that the effects are the same between the first and subsequent-promotion samples cannot be rejected at conventional levels. 55 However,
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(i.e., 0.093) in the subsequent-promotion sample, with the difference in these effects between the first and subsequent-promotion samples statistically significant. These results are consistent with observed performance mattering more for wage growth for early-career men than for early-career women,56 with the gender difference narrowing for subsquent promotions. Appendix Table A3 replicates the results from Table 7 but using the change in log-wage as the dependent variable. Results differ somewhat in the case of log-wages. In particular, in the subsequent-promotion sample there is no gender difference in the wage change attached to promotions (either within or across-firms), whereas for first (within-firm) promotions a gender difference emerges (i.e., the marginal effect of Promotion-Within is 0.029 for men and 0.035 for women). Another difference between the results in Table A3 and those in Table 7 concerns the marginal effect of performance. In the case of log-wages, the marginal effect of performance is statistically indistinguishable from zero for men (for both first and subsequent promotions) and for women (for first promotions), though it becomes positive and statistically significant for women in the case of subsequent promotions.
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Conclusion



Extending promotion signaling theory to incorporate gender and turnover has generated some new implications and confirmed that others from the prior literature continue to hold in a more general setting. Incorporating the Invisibility Hypothesis into a promotion signaling model yielded the prediction that promotion probabilities are more sensitive to educational attainment levels for women than men, which explains empirical evidence both in our Finnish data set and in the Danish data set analyzed in Frederiksen and Kato (2014). Incorporating turnover into the analysis provides a theoretical foundation for explaining some of the turnover-related results that have been found in the prior empirical literature and that we find in the Finnish data. Overall, we believe this paper contributes to the literature by bringing promotion signaling theory and empirical work on promotion and wage dynamics closer together. The fact that we find evidence suggesting promotion signaling (for first promotions, in cases 56 Recall that men are more likely than women to be observed by the market, and observed workers have wage increases that are based more directly on ability (due to the absence of the winner’s curse), so ability should be more important for men than women at the start of the career.
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of low-educated men and high-educated women) is particularly interesting given the considerable breadth of the data sample on which the analysis is based, which suggests that the evidence from DeVaro and Waldman (2012) is not unique to the single firm they study. But despite the breadth of the sample, the analysis is not immune to concerns about external validity, and in particular our focus on white-collar manufacturing jobs in Finland may have implications. For example, the role of education in mitigating the problem of inefficient job assignments may be stronger for engineers than for business majors, and one would expect engineers to be over-represented in a sample of white-collar manufacturing jobs (in our sample engineers represent 58 percent). Similarly, the extent to which women are less visible than men may also vary across sectors. If manufacturing industries are particularly dominated by men (as opposed to service sectors), one may expect stronger gender differences in visibility in those industries. In our white-collar manufacturing sample men represent 68 percent. We conclude with a summary of our main empirical results, all of which control for worker performance. Promotion probability is increasing in educational attainment, and (in the case of within-firm promotions but not across-firm promotions) the magnitude of this effect is stronger for women than men. Promotion probablities (within and across firms) are lower for women than men. The preceding results are generally stronger for first than for subsequent promotions, though that difference is driven by within-firm promotions and the highest education category. Moreover, the effect of worker performance is smaller for first than for subsequent promotions. These differential results between first and subsequent promotions are suggestive of a stronger role for asymmetric learning at the start of the worker’s career with the firm, and a lesser role later on when considerable information is revealed to the market (via promotions) about the worker’s ability. Both promotions and non-promotions (most of which are lateral moves) are associated with wage increases, though the wage increases are larger in the case of across-firm transitions. In the case of within-firm (first, but not subsequent) promotions, the wage increase from promotion is larger for the lowest education group than for the middle (i.e., BA) education group. Although the preceding result is consistent with promotion signaling, it applies only to within-firm promotions and is absent for across-firm promotions. Mirroring the result for promotion probability, performance has a larger effect on wage changes for subsequent promotions than for first promotions. Initial wages are lower for women than men, though our theoretical analysis reveals that the 33



reverse result would also be consistent with the theory. The gender difference in the wage change attached to promotion is also theoretically ambiguous, though we find empirically that for withinfirm promotions a gender difference emerges for subsequent (but not first) promotions, i.e., the marginal effect is larger for men than women. A parallel result occurs for across-firm promotions. The marginal effect of worker performance on the wage change from promotions also differs by gender. For men it is positive for first promotions but not for subsequent promotions, with exactly the reverse pattern for women. These results are consistent with observed performance mattering more for wage growth for early-career men than for early-career women, with the gender difference narrowing for subsequent promotions. Although all of the preceding results concerning wages (i.e., Corollaries 2 and 3) pertain to changes in wage levels, most of the results also apply to changes in log-wages.
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Table 1: Descriptive Statistics All Workers



Demographics Female Lowest Educ BA GRAD Job Tenure at the Firm Potential Experience Years at the title to date Years at the level to date Mobility No promotion or firm change Across firm move, no promotion Promotion within firm Promotion across firm Prior promotions Prior demotions Hourly wage Performance Occupation Managerial Professional Expert Clerical Firm Size 0-50 51-100 101-200 201-500 501-1000 1001-2000 2001Observations



Men Only



Women Only



Mean



s.d.



Mean



s.d. Mean



s.d.



0.321 0.503 0.305 0.192 6.888 12.300 6.166 4.348



0.467 0.500 0.460 0.394 5.538 7.019 5.008 3.386



0.448 0.357 0.195 6.834 12.315 6.251 4.492



0.497 0.622 0.479 0.195 0.397 0.183 5.471 7.003 6.749 12.267 4.982 5.986 3.507 4.044



0.485 0.396 0.387 5.676 7.559 5.057 3.094



0.929 0.020 0.049 0.002 0.961 0.316 19.875 0.000



0.256 0.139 0.216 0.046 0.821 0.562 5.909 0.749



0.930 0.020 0.048 0.002 0.953 0.338 21.138 0.033



0.256 0.928 0.140 0.019 0.214 0.051 0.045 0.002 0.827 0.978 0.579 0.270 5.794 17.198 0.750 -0.070



0.258 0.136 0.220 0.047 0.808 0.523 5.216 0.743



0.053 0.320 0.444 0.183



0.224 0.467 0.497 0.387



0.066 0.375 0.466 0.093



0.249 0.484 0.499 0.290



0.025 0.205 0.397 0.374



0.155 0.404 0.489 0.484



0.066 0.068 0.113 0.186 0.106 0.093 0.369



0.247 0.252 0.316 0.389 0.308 0.291 0.482



0.061 0.062 0.105 0.181 0.114 0.080 0.397



0.239 0.242 0.306 0.385 0.318 0.271 0.489



0.075 0.080 0.129 0.196 0.089 0.122 0.309



0.264 0.271 0.335 0.397 0.284 0.327 0.462



178,727



121,421



57,306



Hourly wages are measured in 2009 Euros. Potential experience and job tenure at the firm measured in years. Source: Finnish EK data, 2002-2012.
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Table 2: Autocorrelation Matrix for Worker Performance Panel A: Inferred Performance Ratings in Finnish Panel Data



Performance Performancet−1 Performancet−2 Performancet−3



Performance



Performancet−1



Performancet−2



Performancet−3



1.000 0.338∗ 0.175∗ 0.141∗



1.000 0.338∗ 0.175∗



1.000 0.336∗



1.000



Panel B: Actual Performance Ratings in One American Firm



Performance Performancet−1 Performancet−2 Performancet−3



Performance



Performancet−1



Performancet−2



Performancet−3



1.000 0.581∗ 0.394∗ 0.249∗



1.000 0.590∗ 0.398∗



1.000 0.610∗



1.000



Sources: Panel A: Finnish EK data, 2002-2012; Panel B: DeVaro and Waldman (2012), Table 10, based on single-firm personnel data from Baker, Gibbs, and Holmstr¨om (1994a,b); * Statistically significant at the 1% level.



36



Table 3: OLS Estimates of Wage Changes (and Levels) (1) Wage Change



(2) Wage Level



Performance



0.024*** (0.003)



1.165*** (0.017)



Observations



178,727



178,727



Notes: Column (1) shows the result of a regression where the dependent variable is wage change between year t and t + 1, while column (2) shows the result of a regression where the dependent variable is wage level in year t + 1. Performance is measured in period t + 1, and refers to period t performance. All specifications include education dummies, job tenure at the firm, (job tenure at the firm) squared, potential experience, (potential experience) squared, years at job title, years at job level, job title dummies, job level dummies, industry dummies, firm size dummies, year dummies, and an intercept term. Standard errors are clustered at the individual level. Source: Finnish EK data, 2002-2012. *, **, *** Statistically significant at the 10%, 5%, and 1% level, respectively.



Table 4: Linear Probability Models of Career Outcomes (1) Promotion



(2) Demotion



(3) Separation



Performance



0.018*** (0.001)



-0.007*** (0.000)



-0.017*** (0.001)



Observations



178,727



178,727



178,727



Notes: Columns (1), (2), and (3) refer to promotions, demotions, and firm separations between periods t and t + 1, respectively. Performance is measured in period t + 1, and refers to period t performance. All specifications include education dummies, job tenure at the firm, (job tenure at the firm) squared, potential experience, (potential experience) squared, years at job title, years at job level, job title dummies, job level dummies, industry dummies, firm size dummies, year dummies, and an intercept term. Standard errors are clustered at the individual level. Source: Finnish EK data, 2002-2012. *, **, *** Statistically significant at the 10%, 5%, and 1% level, respectively.
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-0.247*** -0.393** (-7.49) (-2.50) -0.330*** -0.754*** (-6.41) (-3.31)



-0.274*** -0.509*** (-9.19) (-3.71) 0.528*** 0.569*** (17.74) (3.77) -0.262*** -0.257** (-10.08) (-2.12)



178,727



55,199



55,199



55,199



123,528



0.137 0.159



123,528



0.490 0.755



-0.178*** (-2.78) -0.134 (-1.05) -0.701*** (-26.99) 0.021



-0.150*** (-2.69) -0.067 (-0.62)



Notes: Cell entries are average marginal effects scaled by Pr(Y=k), with t-statistics in parentheses. Base Outcome 0: no promotion or firm change; Outcome 1: promotion within firm (“Within”); Outcome 2: promotion across firms (“Across”); Outcome 3: across firm move, no promotion (“No Prom-Across”). Numbers in bold denote coefficients that differ at the 10% significance level between the first and subsequent promotion samples. Row “Pr(Y=k)” refers to the probability of the column’s outcome. Base education category is the middle education level, BA. All right-hand-side variables are measured in year t-1, and the dependent variable is measured in year t. The bottom panel shows the p-values from tests of the equality in the scaled marginal effects of education between genders. All specifications include job tenure at the firm, (job tenure at the firm) squared, potential experience, (potential experience) squared, performance interacted with potential experience and potential experience squared, years at job title, years at job level, job level dummies, industry dummies, firm size dummies, year dummies, and an intercept term. Standard errors are clustered at the individual level. Source: Finnish EK data, 2002-2012. *, **, *** Statistically significant at the 10%, 5%, and 1% level, respectively.



178,727



123,528



178,727



-0.345* (-1.71) -0.623* (-1.77) 0.422*** 0.438* (9.10) (1.78) 0.554*** 0.064 (6.57) (0.15) 0.594*** -0.656*** (22.08) (-8.03) 0.040 0.002



-0.259*** (-5.98) -0.382*** (-5.09)



Observations



-0.105 (-0.91) -0.226 (-1.26) -0.462*** (-10.89) 0.016



-0.290*** (-2.60) -0.293** (-2.04)



-0.123** (-2.30) -0.164*** (-2.68) -0.004 (-0.08)



(8) (9) Across No-Prom Across



-0.300*** -0.437** (-7.51) (-2.35) 0.466*** 0.315 (10.83) (1.42) -0.194*** -0.365** (-5.56) (-2.07)



(7) Within



Subsequent Promotion



0.479 0.446



0.479*** 0.741*** (9.40) (3.01) 0.842*** 0.933*** (11.38) (2.84) 0.361*** -0.464*** (12.86) (-4.62) 0.069 0.003



-0.291*** -0.581** (-5.38) (-2.22) -0.268*** -0.871** (-3.50) (-2.44)



-0.291*** (-2.97) -0.142 (-1.43) 0.101 (1.24)



(5) (6) Across No-Prom Across



-0.284*** -0.668*** (-5.93) (-2.92) 0.588*** 0.799*** (13.70) (3.99) -0.284*** -0.085 (-7.11) (-0.47)



(4) Within



First Promotion



Tests for Equality of Scaled Marginal Effects of Education by Gender (p-value) Male = Female: Lowest Educ 0.146 0.165 0.901 0.787 0.472 0.986 Grad 0.000 0.903 0.937 0.000 0.637 0.564



-0.178*** (-3.18) -0.187* (-1.85) -0.627*** (-29.03) 0.020



-0.182*** (-3.74) -0.170** (-2.05)



-0.178*** (-4.04) -0.181*** (-3.55) 0.008 (0.18)



(2) (3) Across No-Prom Across



0.447*** 0.581*** (13.15) (3.24) X Female 0.700*** 0.543** (12.73) (2.10) Performance t-1 0.506*** -0.578*** (25.07) (-9.06) Pr(Y=k) 0.049 0.002



GRAD X Male



X Female



Lowest Educ X Male



Female



GRAD



Lowest Educ



(1) Within



Full Sample



Table 5: Multinomial Logit, Promotion and Firm Change, All Workers



Table 6: OLS Estimates, Changes in Wage Levels, All Workers



Promotion-Within X Lowest Educ X GRAD Promotion-Across X Lowest Educ X GRAD Firm Change-No Promotion X Lowest Educ X GRAD Performance t-1 Female Marginal Effects Promotion-Within Promotion-Across Firm Change-No Promotion Tests of Marginal Effects (p-value) Promotion-Across > Promotion-Within Observations R2



(1) Full Sample



(2) First Promotion



(3) Subsequent Promotion



0.603*** (27.67) -0.010 (-0.37) 0.056* (1.69) 1.126*** (8.63) -0.117 (-0.69) 0.219 (1.13) 0.215*** (7.38) 0.016 (0.43) 0.076 (1.53) 0.033*** (3.78) -0.041*** (-7.76)



0.549*** (17.87) 0.110** (2.56) 0.046 (0.96) 0.868*** (5.05) 0.056 (0.24) 0.074 (0.27) 0.246*** (4.10) -0.065 (-0.83) 0.057 (0.52) 0.026** (2.29) -0.060*** (-6.07)



0.659*** (21.29) -0.108*** (-2.89) 0.048 (1.06) 1.409*** (7.31) -0.362 (-1.51) 0.389 (1.49) 0.198*** (6.11) 0.043 (1.06) 0.089 (1.63) 0.059*** (3.97) -0.021*** (-3.38)



0.609*** (50.14) 1.109*** (15.07) 0.237*** (13.73)



0.603*** (31.64) 0.906*** (8.82) 0.232*** (6.27)



0.609*** (39.00) 1.280*** (12.75) 0.238*** (12.15)



0.000



0.004



0.000



178,727 0.143



55,199 0.112



123,528 0.159



Notes: Dependent variable is change in net hourly wage levels, 2009 Euros. All right-hand-side variables are measured in year t-1, and the dependent variable is measured in year t. Base education category is the middle education level, BA. Numbers in bold denote coefficients that differ at the 10% significance level between the first and subsequent promotion samples. All specifications include job tenure at the firm, (job tenure at the firm) squared, potential experience, (potential experience) squared, performance interacted with potential experience and potential experience squared, years at job title, years at job level, job title dummies, job level dummies, industry dummies, firm size dummies, year dummies, and an intercept term. t-statistics are shown in parentheses. Standard errors are clustered at the individual level. Source: Finnish EK data, 2002-2012. *, **, *** Statistically significant at the 10%, 5%, and 1% level, respectively.
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Table 7: OLS Estimates, Changes in Wage Levels, Male and Female Workers Men



Promotion-Within X Lowest Educ X GRAD Promotion-Across X Lowest Educ X GRAD Firm Change-No Promotion X Lowest Educ X GRAD Performance t-1 Marginal Effects Promotion-Within Promotion-Across Firm Change-No Promotion Tests of Marginal Effects (p-value) Promotion-Across > Promotion-Within Male = Female: Promotion-Within Promotion-Across Observations R2



Women



(1) Full Sample



(2) First Promotion



(3) Subsequent Promotion



(4) Full Sample



(5) First Promotion



(6) Subsequent Promotion



0.589*** (23.27) 0.054 (1.58) 0.062 (1.58) 1.315*** (8.27) -0.268 (-1.25) 0.044 (0.19) 0.190*** (5.87) 0.080* (1.81) 0.006 (0.12) 0.027** (2.29)



0.511*** (13.79) 0.147*** (2.86) 0.079 (1.36) 1.034*** (4.67) -0.157 (-0.54) -0.266 (-0.75) 0.244*** (3.40) -0.078 (-0.81) -0.097 (-0.80) 0.034** (2.22)



0.658*** (19.05) -0.037 (-0.81) 0.032 (0.61) 1.561*** (7.04) -0.423 (-1.41) 0.319 (1.05) 0.166*** (4.66) 0.132*** (2.68) 0.047 (0.75) 0.024 (1.19)



0.631*** (14.77) -0.126** (-2.53) 0.036 (0.58) 0.650*** (3.13) 0.308 (1.16) 0.638** (1.98) 0.294*** (4.32) -0.123 (-1.64) 0.210** (2.01) 0.037*** (2.82)



0.621*** (11.38) 0.024 (0.32) -0.034 (-0.40) 0.567** (2.23) 0.522 (1.36) 0.586 (1.40) 0.242** (2.27) -0.021 (-0.16) 0.382* (1.78) 0.014 (0.80)



0.646*** (9.34) -0.187** (-2.50) 0.095 (1.02) 0.813** (2.40) 0.110 (0.28) 0.695 (1.51) 0.334*** (3.94) -0.176* (-1.92) 0.123 (1.04) 0.093*** (4.24)



0.625*** (41.22) 1.203*** (12.96) 0.227*** (10.60)



0.586*** (25.51) 0.917*** (7.14) 0.193*** (4.35)



0.647*** (32.31) 1.423*** (11.15) 0.237*** (9.62)



0.559*** (27.95) 0.958*** (8.01) 0.256*** (8.81)



0.623*** (18.40) 0.915*** (5.45) 0.323*** (4.84)



0.529*** (21.54) 1.003*** (6.38) 0.229*** (7.21)



0.000



0.011



0.000



0.001



0.087



0.003



0.009 0.106



0.367 0.992



0.000 0.039



121,421 0.149



38,635 0.115



82,786 0.169



57,306 0.137



16,564 0.116



40,742 0.147



Notes: Dependent variable is change in net hourly wage levels, 2009 Euros. All right-hand-side variables are measured in year t-1, and the dependent variable is measured in year t. Base education category is the middle education level, BA. Numbers in bold denote coefficients that differ at the 10% significance level between the first and subsequent promotion samples. All specifications include job tenure at the firm, (job tenure at the firm) squared, potential experience, (potential experience) squared, performance interacted with potential experience and potential experience squared, years at job title, years at job level, job title dummies, job level dummies, industry dummies, firm size dummies, year dummies, and an intercept term. t-statistics are shown in parentheses. Standard errors are clustered at the individual level. Source: Finnish EK data, 2002-2012. *, **, *** Statistically significant at the 10%, 5%, and 1% level, respectively.
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Appendix Proof of Proposition 1: All of the results for Proposition 1 apply to both men and women. Men and women differ in their probabilities of being observed and exogenously separating from the firm. However, conditional on being observed or not (and separating or not), the resulting job assignment and wage when old are the same for both groups. The analysis is performed separately for observed old and unobserved old workers. An observed old worker’s second-period job assignment is efficient (because the worker’s output, and hence 0



ability, is observed by all firms in the market) so promotion occurs if and only if ηit ≥ η . Competing firms offer such a worker the output level s/he would produce given efficient job assignment j. If the worker does not separate, their current firm makes a counteroffer equal to the offer made by outside firms, and the worker chooses to stay at their current firm, conditional on not separating exogenously.57 If the worker instead separates exogenously, competing firms offer the same wage and job assignment, and the worker randomly selects among them. Thus, for both the cases of 0



separation and non-separation we have wO (Si , ηit ) = d j + c j ηit + G(Si ), where j = 1 if ηit < η and 0



j = 2 if ηit ≥ η . For unobserved old workers who do not separate, as a result of the winner’s curse, competing firms offer a wage equal to the lowest productivity of a worker with that education level and job assignment. That offer is matched in a counteroffer by the worker’s current employer, and the worker stays at the current firm. Thus, there is no endogenous turnover in equilibrium for either observed or unobserved old workers. If no separation occurs, then the wage of old workers who are not promoted is wO (Si , ηit ) = d1 + c1 [φL + B(Si )] f (1) + G(Si ), whereas promoted old workers receive a wage of wO (Si , ηit ) = d2 + c2 η + (Si ) + G(Si ), where η + (Si ) is the ability threshold above which an unobserved worker is promoted. At the threshold ability level η + (Si ), the worker’s employer is indifferent between promoting and not promoting an unobserved old worker. Assume that [φL + B(S)] f (1) < η + (S) < [φH + 57 The current employer could offer a wage slightly above the market wage offer, due to the presence of firm-specific human capital, and the worker would no longer be indifferent between moving and staying.
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B(S)] f (1). We thus have (1 + k)[d1 + c1 η + (S)] − [d1 + c1 (φL + B(S)) f (1)] = (1 + k)[d2 + c2 η + (S)] − max{[d1 + c1 η + (S)], [d2 + c2 η + (S)]}



(1)



0



Assume that η + (S) = η . Condition (1) reduces to d1 + c1 (φL + B(S)) f (1) = d1 + c1 η + (S), which 0



0



contradicts η + (S) = η . If η + (S) < η , then condition (1) reduces to (1 + k)[d2 + c2 η + (S)] − (1 + 0



k)[d1 + c1 η + (S))] = [d1 + c1 η + (S)] − [d1 + c1 (φL + B(S)) f (1)]. However, if η + (S) < η then the 0



left-hand side is strictly negative whereas the right-hand side is positive. Thus, η + (S) > η for all S. If the worker separates exogenously, firms compete with wage offers and job assignments. As all competing firms now have symmetric information, which includes the worker’s education and job assignment by the initial firm, there is no winner’s curse. Worker allocation to job levels is efficient, since the competing firms have no incentive to withhold promotions to extract informational rents, as the initial firm does. Firms competing for separated workers follow the level assignment they observe offered by the initial firm. To prove this, first consider initially promoted workers. Since 0



η + (S) > η for all values of S, all unobserved workers who are initially promoted produce more in job 2 than job 1, thus are promoted by their new firm. For initially non-promoted workers, we must show that the expected output resulting from assigning separated workers to job 1 is higher 0



than assigning them to job 2; in other words, we must show that: E(θ |S, j = 1) f (1) < η , for all schooling levels S, where E(θ |S, j = 1) is the expected innate ability level of an unobserved old worker with schooling level S who is assigned to job 1 in the second period by the initial firm. 0



Recall that θ E (S) f (1) < η , for all S, which implies that the expected ability level in the second period of a worker of any education level falls below the promotion threshold. Since workers who are not promoted by their initial firm have ability levels lower than the overall expected level, they must also fall below the efficient promotion threshold. Therefore, firms competing for separated workers who were not promoted by their initial firm offer such workers job 1. The zero-profit constraint facing firms competing for separated workers implies that they will offer workers a wage based on the expected ability level in their educational group. For non-promoted worker i with education level Si , this equals: wO (Si , ηit ) = d1 + c1 E(θ |Si , j = 1)) f (1) + G(Si ). Sim46



ilarly, for promoted worker i with education level Si , this equals: wO (Si , ηit ) = d2 + c2 E(θ |Si , j = 2)) f (1) + G(Si ).  Proof of Corollary 1: 0



Given that η + (S) > η , the condition that defines η + (S) is: (1 + k)[d1 + c1 η + (S)] − [d1 + c1 (φL + B(S)) f (1)] = (1 + k)[d2 + c2 η + (S)] − [d2 + c2 η + (S)]. Solving for η + (S) yields η + (S) = k(d1 −d2 )−c1 (φL +B(S)) f (1) , (1+k)(c2 −c1 )−c2



and thus: η + (S + 1) − η + (S) =



−c1 f (1)[B(S + 1) − B(S)] . (1 + k)(c2 − c1 ) − c2



This difference is negative if (1 + k)(c2 − c1 ) − c2 > 0, which holds for sufficiently large k or c2 − c1 . Thus, the promotion threshold is decreasing in education if firm-specific human capital is sufficiently important or the two jobs are sufficiently different in the returns to ability, which implies that higher-educated workers have a higher probability of promotion, conditional on ability. Let k∗ be the value for k such that [η + (S) − η + (S + 1)]c1 f (0)/ f (1) = G(S + 1) − G(S). The equation for η + (S) − η + (S + 1) in the preceding paragraph says that for any k < k∗ such that (1 + k)(c2 − c1 ) − c2 > 0, [η + (S) − η + (S + 1)]c1 f (0)/ f (1) − [G(S + 1) − G(S)] > 0. Since yP (S) = d1 + [c1 η + (S) f (0)/ f (1)] + G(S), we have yP (S) − yP (S + 1) = [η + (S) − η + (S + 1)]c1 f (0)/ f (1) − [G(S + 1) − G(S)]. Therefore, yP (S + 1) < yP (S) if either k or G(S + 1) − G(S) is sufficiently small. Next, consider points (2), (3), and (4). The probability that a worker is promoted equals the probability that their ability exceeds a promotion threshold that varies for unobserved and observed workers. Recall from the proof of Proposition 1 that separated and non-separated workers face the same promotion threshold. For group m, where m ∈ {Male, Female}, we have that 0



Prob(prom|m, S) = πm Prob(η ≥ η ) + (1 − πm )Prob(η ≥ η + (S)). Taking the difference in promotion probability for an otherwise identical male versus female worker yields: Prob(prom|Male, S) − 0



Prob(prom|Female, S) = [πM − πW ][Prob(η ≥ η ) − Prob(η ≥ η + (S))]. Since πM > πW , and 0



0



η + (S) > η for all S implies Prob(η ≥ η ) > Prob(η ≥ η + (S)), we have Prob(prom|Male, S) > Prob(prom|Female, S), for both within-firm and across-firm promotions. An increase in education increases the probability of promotion, controlling for ability, by reducing the promotion threshold η + (S) faced by unobserved workers. Since there are more unobserved women than men, education has a larger impact on promotion probability for women than men. 47



Let ∆S Prob(prom|m, S) be the marginal change in the overall probability of promotion faced by worker type m with ability level η due to a change in schooling. This value is ∆S Prob(prom|m, S) = Prob(prom|m, S + 1) − Prob(prom|m, S) = (1 − πm )[Prob(η ≥ η + (S + 1)) − Prob(η ≥ η + (S))]. Since the promotion threshold for observed workers is not a function of education, they are unaffected by a change in education level, conditional on ability. Comparing men and women, we have ∆S Prob(prom|Female)−∆S Prob(prom|Male) = [πM −πW ][Prob(η ≥ η + (S+1))−Prob(η ≥ η + (S))]. Because πM > πW and Prob(η ≥ η + (S + 1)) > Prob(η ≥ η + (S)), this result holds.  Proof of Corollary 2: Denote the wage change from promotion of unobserved and observed worker with education level S and ability level (when old) η, as ∆wP,Unobs (S, η) and ∆wP,Obs (S, η), respectively. For unobserved workers, ∆wP,Unobs (S, η) = [d2 + c2 η + (S) − wY (S)] − [d1 + c1 (φL + B(S)) f (1) − wY (S)] = (d2 − d1 ) + c2 η + (S) − c1 (φL + B(S)) f (1), whereas for observed workers ∆wP,Obs (S, η) = [d2 + c2 η −wY (S)]−[d1 +c1 η −wY (S)] = (d2 −d1 )+(c2 −c1 )η. Therefore, ∆wP (S, η) = π∆wP,Obs (S, η)+ (1−π)∆wP,Unobs (S, η) = π[(d2 −d1 )+(c2 −c1 )η]+(1−π)[(d2 −d1 )+c2 η + (S)−c1 (φL +B(S)) f (1)]. Since η + (S) declines with schooling level, while B(S) increases with schooling level, ∆wP (S, η) declines with schooling. Recall that ∆% wP (S, η) =



∆wP (S,η) wY (S)



× 100. Note that wY (S) = d1 + c1 θ E (S) f (0) + π(S), where



π(S) denotes the expected profit received by the firm next period from hiring a worker with schooling level S this period. We have shown that ∆wP (S, η) is decreasing in S. If wY (S) increases in S, then ∆% wP (S, η) is decreasing in S. We start by showing that π(S) increases in S. The firm only earns profit on workers who do not separate; however, since the separation probability is not a function of S, that does not impact our results, so it suffices to show that expected profits conditional on not separating rise with S. Ignoring exogenous separation, the firm takes expectations regarding second-period profits over the distributions of φ (the random component of innate ability) and π. Consider schooling levels S and S + 1, and start by considering workers who are unobserved in period 2. Partition the support of φ   h +  + η (S+1) η + (S) into three regions: i) φ ∈ φL , η f(S+1) − B(S + 1) ; ii) φ ∈ − B(S + 1), − B(S) ; and (1) f (1) f (1) h +  (S) iii) φ ∈ ηf (1) − B(S), φH . In the first region, workers of both schooling levels remain in job 1;58 58 Let



φˆ be such that: η + (S + 1) = (φˆ + B(S + 1)) f (1). Rearranging yields: φˆ =
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η + (S+1) f (1)



− B(S + 1), which is the



in the second region, workers with schooling level S + 1 are promoted while workers with schooling level S remain in job 1; and in the third region, workers of both schooling levels are promoted.59 We now show that, for any value of φ , if the worker is unobserved, the firm receives higher profits if the worker’s schooling level is S + 1 than if it is S. Consider region (i). From Proposition 1, period-2 profits (given φ ) for schooling level T ∈ {S, S + 1} are: π(T, φ ) = (1 + k)[d1 + c1 (φ + B(T )) f (1)] + G(T ) − [(d1 + c1 (φL + B(T )) f (1)) + G(T )]. Therefore, π(S + 1, φ ) − π(S, φ ) = kc1 f (1)[B(S + 1) − B(S)], which is strictly positive since B(S + 1) > B(S). Profits in region (iii) are: π(T, φ ) = (1+k)[d2 +c2 (φ +B(T )) f (1)]+G(T )−[(d2 +c2 η + (T ))+ G(T )], where T ∈ {S, S + 1}, which implies: π(S + 1, φ ) − π(S, φ ) = (1 + k)c2 f (1)[B(S + 1) − B(S)] + c2 [η + (S) − η + (S + 1)]. The preceding expression is strictly positive since, from Corollary 1, η + (S) > η + (S + 1). Concerning region (ii), from Proposition 1 we have that: π(S, φ ) = (1+k)[d1 +c1 (φ +B(S)) f (1)]+ G(S) − [(d1 + c1 (φL + B(S)) f (1)) + G(S)], while π(S + 1, φ ) = (1 + k)[d2 + c2 (φ + B(S + 1)) f (1)] + G(S + 1) − [(d2 + c2 η + (S + 1)) + G(S + 1)]. At the threshold η + (S + 1), the firm is indifferent between assigning a worker with schooling level S + 1 to job 1 or to job 2. Consider the φˆ value corresponding to this threshold: φˆ =



η + (S+1) f (1)



− B(S + 1). We know that π(S + 1, φˆ ) =



(1 + k)[d2 + c2 (φˆ + B(S + 1)) f (1)] + G(S + 1) − [(d2 + c2 η + (S + 1)) + G(S + 1)] = (1 + k)[d1 + c1 (φˆ + B(S + 1)) f (1)] + G(S + 1) − [(d1 + c1 (φL + B(S + 1)) f (1)) + G(S + 1)]. Hence, π(S + 1, φˆ ) − π(S, φˆ ) = kc1 f (1)[B(S + 1) − B(S)], which is the same result from region (i). Thus, we know that for the bottom of the support of region (ii), profits are greater for S + 1 than for S. We then have: π(S + 1, φ ) − π(S, φ ) = k[d2 + c2 (φ + B(S + 1)) f (1) − d1 − c1 (φ + B(S)) f (1)] + c2 [(φ + B(S + 1)) f (1) − η + (S + 1)] − c1 [(φ + B(S)) f (1) − (φL + B(S)) f (1)]. Note that



d(π(S+1,φ )−π(S,φ )) dφ



=



(1 + k)(c2 − c1 ) f (1) > 0. Thus, as φ increases, the gap in the profit between schooling levels S + 1 and S rises at a continuous rate, and since it starts at a strictly positive value at the bottom of the support, it must be strictly positive for the entire support. The preceding shows that, for any value of φ , period-2 profits generated by unobserved workers who remain are increasing in S. We now take a similar approach to show that profits are promotion threshold. The promotion threshold for S is computed similarly. 59 The two promotion thresholds differ since η + (S) > η + (S + 1) and B(S + 1) > B(S).
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increasing in S for observed workers, though now the support of φ is partitioned into: i) φ ∈   h 0  h 0  0 0 φL , fη(1) − B(S + 1) ; ii) φ ∈ fη(1) − B(S + 1), fη(1) − B(S) ; and iii) φ ∈ fη(1) − B(S), φH . As before, in the first region, workers of both schooling levels remain in job 1; in the second region, workers with schooling level S + 1 are promoted while workers with schooling level S remain in job 1; and in the third region, workers of both schooling levels are promoted. In region (i), π(S, φ ) = (1 + k)[d1 + c1 (φ + B(S)) f (1)] + G(S) − [(d1 + c1 (φ + B(S)) f (1)) + G(S)] = k[d1 + c1 (φ + B(S)) f (1)], implying π(S + 1, φ ) − π(S, φ ) = kc1 f (1)[B(S + 1) − B(S)], which is strictly positive. In region (iii), π(S, φ ) = k[d2 + c2 (φ + B(S)) f (1)], implying π(S + 1, φ ) − π(S, φ ) = kc2 f (1)[B(S + 1) − B(S)], which is also strictly positive. In region (ii), π(S + 1, φ ) − π(S, φ ) = k[d2 + c2 (φ + B(S + 1)) f (1) − 0



d1 − c1 (φ + B(S)) f (1)]. Note that since B(S + 1) > B(S) and (φ + B(S + 1)) f (1) > η , the expression is strictly positive. Thus, for observed workers, the second-period profit of a worker given φ is increasing in S. Therefore, π(S) is increasing in S. Moreover, θ E (S) is increasing in S. Therefore, wY (S) is increasing in S, so ∆% wP (S, η) is decreasing in S. Recall that the promotion threshold is the same for separated and non-separated workers. Also, recall that wY (S) is a function of only S. So to prove points (2) and (3), it is sufficient to show that, conditional on ability, the wage received by a separated worker exceeds the wage of a nonseparated worker. From Proposition 1, we know that observed workers receive the same wage, conditional on ability, whether or not they separate from the firm. For unobserved workers, start by considering those who stay in job 1. If they separate, they receive a wage of d1 + c1 η E,1 (S) + G(S), while if they do not separate, they receive a wage of d1 + c1 [φL + B(S)] f (1) + G(S). We know that η E,1 (S) > [φL + B(S)] f (1), since [φL + B(S)] f (1) is the ability level of the lowest-ability worker in schooling group S. So, conditional on ability, the wages of workers who change firms but stay at the same job level exceed the wages of workers who stay at the same firm and job level, and since their initial wages are the same, their wage gains are also higher. For unobserved workers who are promoted, if they separate they receive a wage of d2 + c2 η E,2 (S) + G(S), while if they do not separate, they receive a wage of d2 + c2 η + (S) + G(S). Since η + (S) is the lowest ability level of unobserved promoted workers, while η E,2 (S) is the expected ability level of unobserved promoted workers, we know that η E,2 (S) > η + (S). So separated promoted workers have higher wages, conditional on ability, than non-separated promoted workers, and since their initial wages are the same, their wage gains are also higher.  50



Proof of Corollary 3: Given that workers generate an expected second-period profit for the firm, to satisfy the zeroexpected-profit condition the firm must increase a worker’s initial wage above the worker’s expected product by an amount equal to the expected second-period profit generated by that worker. Two opposing forces make it ambiguous whether men or women generate higher expected second-period profit. First, the firm’s second-period profit arising from unobserved workers exceeds that from observed workers. Since women are more likely to be unobserved than men, they on average generate higher second-period profits than men (conditional on not separating). Second, since the firm only makes second-period profits from workers who stay, women’s higher separation probability drives down the expected second-period profit they generate. Although it is easily verified that a higher probability of exogenous separation decreases expected second-period profits, showing that profits are higher for unobserved workers than observed workers is less straightforward. The reason is that, while firms pay unobserved workers less than observed workers, they also follow an inefficient promotion rule for unobserved workers, i.e., 0



η + (S) > η for all S. Thus, some unobserved workers who would produce more in job 2 are retained in job 1, whereas all observed workers are allocated to the level where output is maximized.  h 0   0 Partition the support of η into three regions: i) η ∈ (φL + B(S)) f (1), η ; ii) η ∈ η , η + (S) ; and iii) η ∈ [η + (S), (φH + B(S)) f (1)). We show that, for an old worker in any of these regions, the firm earns more profit if the worker is unobserved than if they are observed, with the exception of ability levels (φL + B(S)) f (1) and η + (S), where profits for unobserved and observed workers are equal. In region (i), both observed and unobserved workers are assigned to job 1 in period 2. From Proposition 1, the profit from an unobserved worker with schooling level S is: πun (S) = (1 + k)[d1 + c1 η] + G(S) − [d1 + c1 (φL + B(S)) f (1) + G(S)] = k(d1 + c1 η) + c1 (η − (φL + B(S)) f (1)). The first term in the preceding expression represents profit derived from firm-specific human capital, k, while the second term represents profits derived from the “winner’s curse” result, since the firm only pays workers based on the lowest-ability-level worker in their education and job level group. The profit from an observed worker is: πobs (S) = (1 + k)[d1 + c1 η] + G(S) − [d1 + c1 η] − G(S) = k(d1 + c1 η). For observed workers, the firm only receives profit from firm-specific human capital. Define ∆π = πun (S) − πobs (S) = c1 [η − (φL + B(S)) f (1)], which is strictly positive. Similarly, in region (iii), 51



both observed and unobserved workers are assigned to job 2 in period 2, and period-2 profit is πun = k(d2 + c2 η) + c2 (η − η + (S)) for an unobserved worker and πobs (S) = k(d2 + c2 η) for an observed worker. So: ∆π = c2 [η − η + (S)], which is strictly positive if η > η + (S), and zero if η = η + (S). Thus, in regions (i) and (iii), expected profits from unobserved workers exceed those from observed workers. In region (ii), unobserved (observed) workers are assigned to job 1 (2). From Proposition 1, profits are πun = k(d1 + c1 η) + c1 (η − (φL + B(S)) f (1)) for an unobserved worker and πobs (S) = k(d2 + c2 η) for an observed worker. So: ∆π = k[d1 + c1 η − (d2 + c2 η)] + c1 (η − (φL + B(S)) f (1)). While the second term in the preceding expression (which represents the “winner’s curse” profit arising from unobserved workers) is positive, the first term is negative, because in this ability region output is higher in job 2 than in job 1. To show that profits from an unobserved worker in this range exceed those from an observed worker, first consider ability level η = η + (S) − ε, where ε is 0



a positive constant such that: η + (S) − ε > η . Substituting this value in for η yields: ∆π = k[d1 + c1 η + (S) − (d2 + c2 η + (S))] + c1 (η + − (φL + B(S)) f (1)) − ε[k(c1 − c2 ) + c1 ] = η + (S)[k(c1 − c2 ) + c1 ] + k(d1 − d2 ) − c1 (φL + B(S)) f (1)) − ε[k(c1 − c2 ) + c1 ]. Substituting for the value of η + (S) shown in the proof of Corollary 1 yields:  k(d1 − d2 ) − c1 (φL + B(S)) f (1) [k(c1 − c2 ) + c1 ] + k(d1 − d2 ) − c1 (φL + B(S)) f (1)) ∆π = (1 + k)(c2 − c1 ) − c2 



− ε[k(c1 − c2 ) + c1 ].



Noting that (1 + k)(c2 − c1 ) − c2 = −[k(c1 − c2 ) + c1 ], the preceding expression simplifies to:



∆π = ε[(1 + k)(c2 − c1 ) − c2 ].



Recall from the proof of Corollary 1 that (1 + k)(c2 − c1 ) − c2 > 0. Thus, in region (ii), expected profit is higher from unobserved than from observed workers. The preceding arguments demonstrate that period-2 profits (conditional on the worker not separating) are always higher from unobserved than from observed workers. The zero-expected-profit
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E condition means that, for women: wW Y (S) = d1 + c1 θ (S) + G(S) + (1 − pW )[(1 − πW )πun (S) +



πW πobs (S)], while for men: wYM (S) = d1 + c1 θ E (S) + G(S) + (1 − pM )[(1 − πM )πun (S) + πM πobs (S)]. Taking the difference, and noting that profits conditional on being observed or unobserved are not a function of gender, yields:



M wW Y (S) − wY (S) = (1 − pW )[(1 − πW )πun (S) + πW πobs (S)] − (1 − pM )[(1 − πM )πun (S) + πM πobs (S)].



M Recall that pW > pM and πM > πW . The first term of wW Y (S)−wY (S), which is the expected period-2



profit from a female worker, shrinks to zero as pW increases to 1, while the second term is strictly negative. Thus, for any values of pM , πW and πM that satisfy the above conditions, there exists a M value of pW such that wW Y (S) − wY (S) < 0. However, if pW = pM + ε, where ε is a small positive



constant such that pM + ε < 1, then M wW Y (S) − wY (S) = (1 − pM )(πM − πW )(πun (S) − πobs (S)) − ε[(1 − πW )πun (S) + πW πobs (S)].



M Since πM > πW and πun (S) > πobs (S), the first term of wW Y (S) − wY (S) is strictly positive, so there M exists an ε sufficiently close to zero such that wW Y (S) − wY (S) > 0. Therefore, initial wages for



women can be higher or lower than initial wages for men. To prove point (2), we start by considering the case of workers who do not separate from the firm. From the proof of Corollary 2, we know that the wage change upon promotion for women P (S, η) = π [(d − d ) + (c − c )η] + (1 − π )[(d − d ) + c η + (S) − c (φ + B(S)) f (1)], is: ∆wW W 2 1 2 1 W 2 1 2 1 L



whereas the wage change for men is: ∆wPM (S, η) = πM [(d2 − d1 ) + (c2 − c1 )η] + (1 − πM )[(d2 − d1 ) + c2 η + (S) − c1 (φL + B(S)) f (1)]. Thus:   P ∆wW (S, η) − ∆wPM (S, η) = (πM − πW ) c2 η + (S) − c1 [(φL + B(S)) f (1)] − (c2 − c1 )η Recall that πM > πW . The sign of the first two terms inside the large set of brackets, i.e., c2 η + (S) − c1 [(φL + B(S)) f (1)], is positive, since c2 > c1 and η + (S) > (φL + B(S)) f (1). The final term is negative, since c2 > c1 . Thus, the sign of the expression as a whole is ambiguous. Consider ability level η = η + (S) corresponding to a worker who is on the threshold of promotion for unobserved workers of education level S. Substituting this value into the differences in the wage change yields: 53



P (S, η) − ∆wP (S, η) = (π − π ) [c η + (S) − c [(φ + B(S)) f (1)] − (c − c )η + (S)] = (π − ∆wW M W 2 1 L 2 1 M M



πW ) [c1 [η + (S) − (φL + B(S)) f (1)]], which is strictly positive. Thus, for workers near (but above) ability level η + (S), women receive a larger wage increase upon promotion than men. However, taking the derivative of the difference in wage change with respect to the worker’s ability level, we have



P (S,η)−∆wP (S,η)] d[∆wW M dη



= −(πM − πW )(c2 − c1 ) < 0. Thus, the gap declines at a constant rate as



ability level increases, so eventually the difference in the wage changes upon promotion is negative. Therefore, for a sufficiently high ability level η, men receive a larger wage increase upon promotion than women, in the case of no exogenous separations. Regarding separated workers, from Proposition 1 we know that the wage change conditional on being observed is unaffected, while unobserved workers are now paid based on the expected ability level in their job-level-and-education group, rather than the lowest ability level. So the P (S, η) = wage change upon promotion for women who separate from the firm exogenously is: ∆wW



πW [(d2 − d1 ) + (c2 − c1 )η] + (1 − πW )[(d2 − d1 ) + c2 η E,2 (S) − c1 η E,1 (S)], whereas the wage change for men is: ∆wPM (S, η) = πW [(d2 − d1 ) + (c2 − c1 )η] + (1 − πM )[(d2 − d1 ) + c2 η E,2 (S) − c1 η E,1 (S)].   P (S, η) − ∆wP (S, η) = (π − π ) c η E,2 − c η E,1 − (c − c )η . Substituting η = η E,2 Thus, ∆wW 2 1 M W 2 1 M P (S, η) − ∆wP (S, η) = (π − π )c (η E,2 − η E,1 ), which is into the previous expression yields ∆wW M W 1 M



strictly positive since η E,2 > η E,1 . Thus, for workers near the ability level η E,2 , women receive a larger wage increase upon promotion than men. However, the derivative of the difference in the wage change with respect to ability is the same (negative) value for separated workers as it is for non-separated workers. Therefore, for a sufficiently high ability level η, men receive a larger wage increase upon promotion than women, in the case of exogenous firm separations. 
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56 178,727



55,199



55,199



55,199



0.100 (0.81) -0.316*** (-2.79) -0.055 (-0.47) -0.002 (-0.01) -0.074 (-0.35) -0.411*** (-4.10) 0.016



(5) (6) Across No-Prom Across



-0.398*** -0.039 (-5.84) (-0.14) -0.317*** -0.607** (-5.49) (-2.31) 0.530*** 0.792*** (9.36) (3.19) 0.024 -0.289 (0.27) (-0.71) 0.409*** 0.239 (4.17) (0.58) 0.249*** -0.240 (3.96) (-0.98) 0.069 0.003



(4) Within



First Promotion



-0.153 (-0.46) -0.359* (-1.77) 0.458* (1.85) -0.284 (-0.72) -0.354 (-0.72) -0.263 (-0.71) 0.002



123,528



-0.066 (-0.63) -0.164*** (-2.87) -0.159** (-2.42) 0.076 (0.62) 0.064 (0.44) -0.535*** (-4.52) 0.021



(8) (9) Across No-Prom Across



123,528 123,528



-0.159** (-2.05) -0.273*** (-6.08) 0.442*** (9.02) -0.130 (-1.49) 0.152 (1.52) 0.446*** (4.48) 0.040



(7) Within



Subsequent Promotion



Notes: Cell entries are coefficients, with t-statistics in parentheses, Base Outcome 0: no promotion or firm change; Outcome 1: promotion within firm (“Within”); Outcome 2: promotion across firms (“Across”); Outcome 3: across firm move, no promotion (“No Prom-Across”). Numbers in bold denote coefficients that differ at the 10% significance level between the first and subsequent promotion samples. Row “Pr(Y=k)” refers to the probability of the column’s outcome. Base education category is the middle education level, BA. All right-hand-side variables are measured in year t-1, and the dependent variable is measured in year t. All specifications include job tenure at the firm, (job tenure at the firm) squared, potential experience, (potential experience) squared, performance interacted with potential experience and potential experience squared, years at job title, years at job level, job level dummies, industry dummies, firm size dummies, year dummies, and an intercept term. Standard errors are clustered at the individual level. Source: Finnish EK data, 2002-2012. *, **, *** Statistically significant at the 10%, 5%, and 1% level, respectively.



178,727



Observations



178,727



-0.013 (-0.16) -0.198*** (-3.99) -0.150*** (-2.62) 0.006 (0.06) 0.022 (0.19) -0.414*** (-5.75) 0.020



(2) (3) Across No-Prom Across



-0.285*** -0.085 (-5.62) (-0.41) Lowest Educ -0.264*** -0.410*** (-7.63) (-2.60) GRAD 0.475*** 0.609*** (13.05) (3.39) Lowest Educ X Female -0.088 -0.366 (-1.48) (-1.41) GRAD X Female 0.284*** -0.006 (4.16) (-0.02) Performance t-1 0.255*** -0.153 (5.00) (-0.75) Pr(Y=k) 0.049 0.002



Female



(1) Within



Full Sample



Table A1: Multinomial Logit, Promotion and Firm Change, All Workers, Coefficients Only



Table A2: OLS Estimates, Changes in Log Wage, All Workers



Promotion-Within X Lowest Educ X GRAD Promotion-Across X Lowest Educ X GRAD Firm Change-No Promotion X Lowest Educ X GRAD Performance t-1 Female Marginal Effects Promotion-Within Promotion-Across Firm Change-No Promotion Tests of Marginal Effects (p-value) Promotion-Across > Promotion-Within Observations R-squared



(1) Full Sample



(2) First Promotion



(3) Subsequent Promotion



0.028*** (24.64) 0.001 (0.88) -0.004** (-2.37) 0.049*** (7.68) -0.001 (-0.09) 0.005 (0.51) 0.011*** (7.04) 0.001 (0.56) 0.001 (0.57) -0.000 (-0.65) -0.000 (-1.46)



0.029*** (16.44) 0.006** (2.44) -0.004 (-1.53) 0.044*** (4.53) 0.006 (0.47) -0.001 (-0.08) 0.015*** (4.18) -0.004 (-0.82) -0.001 (-0.22) -0.001 (-0.83) -0.002*** (-3.37)



0.027*** (18.90) -0.001 (-0.59) -0.003* (-1.72) 0.055*** (6.85) -0.008 (-0.75) 0.011 (1.01) 0.009*** (6.01) 0.003* (1.65) 0.003 (1.19) 0.001 (1.24) 0.001*** (2.92)



0.028*** (44.06) 0.049*** (13.54) 0.012*** (12.99)



0.031*** (28.73) 0.046*** (7.97) 0.014*** (6.27)



0.026*** (33.89) 0.052*** (11.44) 0.011*** (11.72)



0.000



0.009



0.000



178,727 0.150



55,199 0.118



123,528 0.163



Notes: Dependent variable is change in net hourly log-wage levels, 2009 Euros. All right-hand-side variables are measured in year t-1, and the dependent variable is measured in year t. Base education category is the middle education level, BA. All specifications include job tenure at the firm, (job tenure at the firm) squared, potential experience, (potential experience) squared, performance interacted with potential experience and potential experience squared, years at job title, years at job level, job title dummies, job level dummies, industry dummies, firm size dummies, year dummies, and an intercept term. t-statistics are shown in parentheses. Standard errors are clustered at the individual level. Source: Finnish EK data, 2002-2012. * Statistically significant at the 10% level. ** Statistically significant at the 5% level. *** Statistically significant at the 1% level.
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Table A3: OLS Estimates, Changes in Log Wage, Male and Female Workers Men



Promotion-Within X Lowest Educ X GRAD Promotion-Across X Lowest Educ X GRAD Firm Change-No Promotion X Lowest Educ X GRAD Performance t-1 Marginal Effects Promotion-Within Promotion-Across Firm Change-No Promotion Tests of Marginal Effects (p-value) Promotion-Across > Promotion-Within Male = Female: Promotion-Within Promotion-Across Observations R-Squared



Women



(1) Full Sample



(2) First Promotion



(3) Subsequent Promotion



(4) Full Sample



(5) First Promotion



(6) Subsequent Promotion



0.026*** (20.48) 0.005*** (2.68) -0.003 (-1.54) 0.056*** (7.51) -0.009 (-0.89) -0.003 (-0.31) 0.009*** (5.70) 0.004* (1.91) -0.001 (-0.47) -0.001 (-0.91)



0.026*** (12.56) 0.008*** (2.75) -0.002 (-0.52) 0.053*** (4.43) -0.010 (-0.61) -0.018 (-0.98) 0.015*** (3.53) -0.005 (-0.84) -0.008 (-1.32) -0.000 (-0.16)



0.026*** (16.93) 0.002 (0.79) -0.004* (-1.86) 0.060*** (6.45) -0.011 (-0.83) 0.010 (0.73) 0.008*** (4.66) 0.008*** (3.24) 0.001 (0.54) -0.001 (-0.62)



0.034*** (13.58) -0.007** (-2.41) -0.008** (-2.39) 0.030*** (2.66) 0.020 (1.31) 0.023 (1.32) 0.016*** (3.98) -0.007 (-1.58) 0.005 (0.94) -0.000 (-0.11)



0.036*** (10.56) 0.002 (0.42) -0.010** (-2.06) 0.028* (1.79) 0.042* (1.69) 0.023 (0.98) 0.016** (2.25) -0.001 (-0.13) 0.014 (1.24) -0.001 (-1.13)



0.030*** (8.50) -0.007* (-1.79) -0.004 (-0.85) 0.036** (2.53) 0.008 (0.44) 0.019 (0.99) 0.017*** (3.76) -0.008* (-1.76) 0.002 (0.29) 0.003** (2.28)



0.028*** (36.14) 0.052*** (11.87) 0.011*** (10.29)



0.029*** (22.94) 0.046*** (6.62) 0.012*** (4.48)



0.026*** (28.31) 0.057*** (10.15) 0.011*** (9.71)



0.028*** (24.78) 0.047*** (6.92) 0.013*** (7.92)



0.035*** (16.99) 0.050*** (4.78) 0.018*** (4.67)



0.025*** (18.67) 0.044*** (5.44) 0.011*** (6.41)



0.000



0.015



0.000



0.007



0.148



0.017



0.624 0.547



0.013 0.726



0.335 0.217



121,421 0.161



38,635 0.125



82,786 0.179



57,306 0.132



16,564 0.111



40,742 0.140



Notes: Dependent variable is change in net hourly log-wage levels, 2009 Euros. All right-hand-side variables are measured in year t-1, and the dependent variable is measured in year t. Base education category is the middle education level, BA. All right-hand-side variables are measured in year t-1, and the dependent variable is measured in year t. All specifications include job tenure at the firm, (job tenure at the firm) squared, potential experience, (potential experience) squared, performance interacted with potential experience and potential experience squared, years at job title, years at job level, job title dummies, job level dummies, industry dummies, firm size dummies, year dummies, and an intercept term. t-statistics are shown in parentheses. Standard errors are clustered at the individual level. Source: Finnish EK data, 2002-2012. * Statistically significant at the 10% level. ** Statistically significant at the 5% level. *** Statistically significant at the 1% level.



58



























[image: Aggregate Turnover and Margin Scheme.pdf]
Aggregate Turnover and Margin Scheme.pdf












[image: Monitoring, Moral Hazard, and Turnover]
Monitoring, Moral Hazard, and Turnover












[image: Monitoring, Moral Hazard, and Turnover]
Monitoring, Moral Hazard, and Turnover












[image: Daily Turnover - NSE]
Daily Turnover - NSE












[image: Equilibrium labour turnover, firm growth and unemployment]
Equilibrium labour turnover, firm growth and unemployment












[image: Equilibrium labour turnover, firm growth and unemployment]
Equilibrium labour turnover, firm growth and unemployment












[image: Inefficient Worker Turnover]
Inefficient Worker Turnover












[image: Dominance Turnover Between an Alpha and a Beta Male and ...]
Dominance Turnover Between an Alpha and a Beta Male and ...












[image: Repeated Signaling and Firm Dynamics]
Repeated Signaling and Firm Dynamics












[image: Anonymity, signaling and ritual]
Anonymity, signaling and ritual












[image: The Perils Of Portfolio Turnover - David Blanchett]
The Perils Of Portfolio Turnover - David Blanchett












[image: Rapid Ecological Turnover and Its Impact on Neanderthal and Other ...]
Rapid Ecological Turnover and Its Impact on Neanderthal and Other ...












[image: Repeated Signaling and Firm Dynamics]
Repeated Signaling and Firm Dynamics












[image: Signaling, Cheap Talk and Persuasion]
Signaling, Cheap Talk and Persuasion












[image: Anonymity, signaling, contributions and ritual]
Anonymity, signaling, contributions and ritual












[image: Turnover Liquidity and the Transmission of Monetary ...]
Turnover Liquidity and the Transmission of Monetary ...












[image: Large mammal turnover in Africa and the Levant ...]
Large mammal turnover in Africa and the Levant ...















Promotion Signaling, Gender, and Turnover: New ...






Nov 5, 2015 - to a big positive update in the beliefs of competing firms about the worker's ability .... single-firm personnel data.12 In that analysis, Visibles and ... 






 Download PDF 



















 280KB Sizes
 3 Downloads
 30 Views








 Report























Recommend Documents







[image: alt]





Aggregate Turnover and Margin Scheme.pdf 

Turnover, in common parlance, is the total volume of a business. The term 'aggregate turnover' ... composition levy. Let us dissect the definition in small parts to.














[image: alt]





Monitoring, Moral Hazard, and Turnover 

Mar 5, 2014 - than bad policy). 6 Summary and conclusions. Endogenous turnover acts as a disciplining device by inducing the politicians in office to adopt ...














[image: alt]





Monitoring, Moral Hazard, and Turnover 

Mar 5, 2014 - U.S. Naval Academy. E-mail: ..... There is a big difference between the outcomes in the mixed-strategy equilibria (with ..... exists in the data.














[image: alt]





Daily Turnover - NSE 

Mar 31, 2015 - Yatrik Vin. Chief Financial Officer. Telephone No. Fax No. Email id. 26598142. 26598394 [email protected] / [email protected].














[image: alt]





Equilibrium labour turnover, firm growth and unemployment 

Mar 27, 2012 - The advantage to this strategy is that hiring (and training) new workers is a ... (auto-regressive) process, posting a high wage today is not only a ...














[image: alt]





Equilibrium labour turnover, firm growth and unemployment 

Mar 27, 2012 - state of the market s3, and then describes dynamic (Markov) equilibria (e.g.. Mortensen and Pissarides (1994)). In contrast equilibrium wages ...














[image: alt]





Inefficient Worker Turnover 

Oct 5, 2007 - the quality of the match and on the fact that more information is ... workers search while employed.2 In this case, a job-to-job mobility .... linearity of the technology implies the value of a worker to a firm is independent of the ...














[image: alt]





Dominance Turnover Between an Alpha and a Beta Male and ... 

Social conflict in adult male relationships in a free-ranging group of Japanese ... Alliance formation among male baboons: Shopping for profitable partners.














[image: alt]





Repeated Signaling and Firm Dynamics 

Mar 17, 2010 - University of California, Berkeley ... firms with negative private information have negative leverage, issue equity, and overin- vest. ... We thank the seminar participants at Columbia University, Dartmouth College, New York University














[image: alt]





Anonymity, signaling and ritual 

politician who raises a big â€œwar chestâ€� is likely to be a formidable campaigner, and this fact itself will ..... For antisocial types, d is a dominant strategy as 2/n < 1.














[image: alt]





The Perils Of Portfolio Turnover - David Blanchett 

hold stocks with much higher average returns than low- turnover funds. ... you can sell a security, while the ask price is the price at ... these prices is known as the spread. Spreads ... trade on popular Internet brokers like E*Trade.com; insti-.














[image: alt]





Rapid Ecological Turnover and Its Impact on Neanderthal and Other ... 

Rapid Ecological Turnover and Its Impact on Neandert ... yson, Jose S Carrion - TE&E Vol 22 No 4 Apr 2007.pdf. Rapid Ecological Turnover and Its Impact on ...














[image: alt]





Repeated Signaling and Firm Dynamics 

We thank the seminar participants at Columbia University, Dartmouth College, New York University, London. Business School .... In our model, firms with positive information choose higher capital stocks and credibly ...... in simulated data, the corre














[image: alt]





Signaling, Cheap Talk and Persuasion 

to â€œcheap talk gamesâ€�, in which communication is costless and non binding, and .... sity Press. Osborne, M. J. and A. Rubinstein (1994): A Course in Game ...














[image: alt]





Anonymity, signaling, contributions and ritual 

19 Nov 2008 - never use these languages again; people in many societies perform elaborate religious rituals which ... (2003) found that religious communes with strict codes of dress and conduct survived for longer than ..... Andreoni and Petrie (2004














[image: alt]





Turnover Liquidity and the Transmission of Monetary ... 

âˆ—Lagos is thankful for the support from the C.V. Starr Center for Applied Economics at NYU, ... To achieve the gains from trade that arise from their heterogeneous .... all dealers and the measure Î± of investors who contact dealers at random.














[image: alt]





Large mammal turnover in Africa and the Levant ... 

Africa. In contrast, the changes within the African. Pleistocene are less well understood, largely because well-dated suitable deposits tend to be absent, and relatively ...... Evolution, 27, 7â€“24. POTTS,R. & DEINO, A. 1995. Mid-Pleistocene change 


























×
Report Promotion Signaling, Gender, and Turnover: New ...





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















