Delayed Payment Contracts and Age Related Job Loss Penalties in Japan
Preliminary

Do not cite without authors’ permission

Draft: October 28, 2004

Michael L. Bognanno and Lisa A. Delgado*

________________________________

*Michael Bognanno is an Associate Professor of Economics at Temple University and IZA Research Fellow (bognanno@temple.edu) and Lisa Delgado is a Ph.D. candidate in Economics at Temple University (delgado.lisa@verizon.net).  

1 Introduction

The prolonged economic slump in Japan has imposed hardships on workers with both social and economic consequences.
 The breakdown of the promise of lifetime employment in the primary sector of the Japanese economy has been particularly painful for older workers. This paper examines the changes in wages and job levels that take place in a sample of Japanese workers whose companies provided outplacement services for them in the period between December of 1999 and May of 2003. We find evidence of job loss penalties that increase strongly with age at a rate of approximately $1,100 per year. We examine the change in the returns to education, occupation, certification and academic major that occur as a result of involuntary job change. The return to education is stronger after the job change. Workers with professional certifications and in sales occupations are especially hurt by involuntary job change. We also find that the relationship between the economic hardship imposed by involuntary job change and age supports a central implication of the delayed payment model put forth by Lazear (1979) in his well-known paper explaining of the existence of mandatory retirement. 

The effects of job displacement on wages have been well documented in the US.
 Earnings have been estimated to fall between 15 and 40 percent and these losses increase with both firm tenure and labor market experience (Topel 1993). Earning losses were shown by Ruhm (1991) and Jacobsen et al. (1993) to persist four and five years after job displacement. Tenure in the pre-displacement job increases earnings in both pre and post displacement jobs but is valued less in the post-displacement employment (Addison and Portugal 1989, Kletzer 1991). As a result, Farber (1993) found job displacement penalties to increase about 1% for every year of firm tenure. Poor labor market conditions and workers changing industries also increase job displacement penalties. 
In the only study of job displacement in Japan of which we are aware, Abe et al. (1999) review features of the Japanese and Canadian labor markets and analyze of the incidence and consequences of job displacement in Japan and Canada. Reviewing their findings with regard to Japan, they note that involuntary separations in Japan may be categorized as layoffs, mandatory retirements (sometimes forcing a retirement package on workers still in their 40s) and moving workers to affiliated firms (an outplacement practice referred to as “shukko”). They find median unemployment durations resulting from job displacement (sources include layoffs, bankruptcy, contract expiration, mandatory retirement and declining business) of less than two months in the middle 1990s. Further, they find virtually no impact on mean wages from job displacement for workers under about 50 in Japan. Only 8.7% of displaced Japanese men and 4.3% of Japanese women faced wage reductions greater than 30%. Large wage increases in Japan were also uncommon. Only 2% of men and 3% of women had gains over 30%. Job displacement cost increased with age in Japan. For men over 55, mean wages fell 10-15%. In contrast with Canadian workers under 55, “Japanese workers are less likely to be displaced, experience less unemployment when displaced, and are less likely to suffer a large wage reduction as a consequence of displacement.” At the same time, because displacement costs rise more strongly with age in Japan than in Canada, more senior Japanese workers experience greater hardships from displacement than Canadian workers. 

This study contributes to what is known about job displacement in Japan. The study by Abe et al. was conducted on displacements that took place in 1995. Japanese GDP was growing in 1994 (2.3%), 1995 (2.4%) and 1996 (3.6%), though sluggishly in comparison to growth rates in the 1980s. Unemployment in 1995 stood at 3.2%. Our data contains displacements occurring in a more recent period (2000 through 2003) and in a period of greater economic distress in which unemployment averaged 4.8% and GDP grew at an average rate of only 1.5%. There is reason to believe that job displacement penalties were larger further into Japan’s economic slump. Though our sample is smaller and less representative than that analyzed by Abe et al., we have more detailed individual information than they had available. We can therefore explore more factors that may mitigate job loss penalties such as occupation, certifications and college major. Additionally, though tenure was not available to Abe et al. and is also not available in the data that we were supplied, we computed a predicted tenure variable based on a national survey of Japanese workers that provides mean age and tenure broken down by year, industry, gender, educational level, firm size, and five year age categories. Hence, we can examine the role of tenure on displacement penalties. The following section of the paper describes the data. Section 3 provides a description of the delayed payments model. Section 4 presents the results and conclusions follow in section 5. 

2 Data

The data comes from a firm providing job placement services in Japan. At the time the data was acquired, the firm had served approximately 1,400 clients in the period between December 1999 and May 2003. They provided data on 622 clients who had been successfully placed. Those excluded from the sample include those who fell out of contact with the outplacement company, found new employment on their own, began their own business, were still looking for work or had quit looking for work. The firm reports that it successfully places about 85% of it clients. The placement company only places workers when contracted to do so by the worker’s firm. Middle-aged workers are more likely to receive placement services and face greater difficulty in finding new employment. Job seekers typically receive one job offer through the placement company though some workers may wait as much as a year for it to materialize. Job seekers rarely pass up this offer but, when they do so, it is typically because they cannot accept the culture of the new firm. Most companies paid a lump sum to the worker upon departure.   

The data provided by the placement firm did not contain worker tenure in the pre-separation firm. Because tenure is a variable of particular interest, we estimated tenure using summary statistics from the “Basic Survey on Wage Structure” collected by the “Japanese Ministry of Health, Labour and Welfare.” To create estimated tenure we first categorized workers in our data by the categories used in the Basic Survey. The Basic Survey categories included year (2000, 2001 and 2002), industry (all, manufacturing, communication and transport, wholesale and retail trade, financial and insurance, and service), age (all, 17 and under, 18-19, 20-24, 25-29, 30-34, 35-39, 40-44, 45-49, 50-54, 55-59, 60-64, 65 and above), firm size (all, 10-99 employees, 100-999 employees, 1000+ employees), education level (all, junior high school graduate, senior high school graduate, junior college/vocational school graduate, university graduates), and gender (all, male, female). The mapping from the placement data to the categories in the Basic Survey was straightforward but a few things should be noted. In cases where a missing value in the placement data prevented the assignment to a category, we used the data listed under “all” in the Basic Survey. The placement data runs through 2003 while the Basic Survey extends only to 2002. We applied the 2002 Basic Survey data to our placement data for both the years 2002 and 2003. We categorized the firms in the placement data listed as “systems/software,” “professional” and “security” in the “services” industry in the Basic Survey. Firms listed as “stock” were assigned to the “financial and insurance” industry in the Basic Survey. We then applied the ratio of mean tenure to mean age that existed in each year, industry, age category, firm size, education level and gender cell in the Basic Survey to the age of the individual in the placement data to compute estimated tenure. 

Table 1 summarizes the educational characteristics of the largely male displaced workers. The table shows that displaced workers being provided job placement were well educated as 52.5% were university graduates. Of those university graduates, 54.7% graduated with a business or law major and 35% graduated with an engineering or math major. The business major consists of those who majored in economics, industrial and management, commercial science, business administration, and information systems. The “other” category consists of those who majored in sociology, agriculture, language, broadcasting, and literature.
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Personal Charateristic

Percentage of 

displaced workers

N

Male

89.9%

(551)

Jr. High School Graduate

7.2%

(16)

High School Graduate

31.4%

(70)

2-Year College Graduate

9.0%

(20)

University Graduate

52.5%

(117)

Engineering/ Math Major

35.0%

(41)

Business/ Law Major

54.7%

(64)

Other Major

10.3%

(12)


Table 2 groups displaced workers according to hierarchical position (labeled “level” in table 3), firm size and industry in both the initial firm and the reemployment firm. As is shown in the table, the position of the workers appears to be slightly increasing on average when they are placed at the new firm. This is primarily a move out of the lowest classification and into the next two higher positions, as well as a move from kacho (section chief) to bucho (department manager). However, we can also see that the displaced workers are being reemployed at smaller firms, which can account for their higher level upon reemployment. Furthermore, the level at the pre-displacement firm has a more significant impact on the income of the displaced worker at pre-displacement firms than at the post-displacement firm. Finally, this table depicts the change in the distribution of workers across industries due to job separation. The largest shift evident in the table is from manufacturing to services. Before separation, the majority of the workers, 64%, were employed in the manufacturing industry. However, after the separation, the displaced workers who were rehired into the manufacturing industry decreased to 32.4% while those employed in the services industry increased from 4.6% to 26%. The “other” industry category consists of the electronics, communications, and information technology industries.
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Before Separation

N

After Separation

N

Stacho (president)

0.0%

(0)

0.5%

(1)

Bucho (department manager)

2.4%

(5)

10.3%

(21)

Kacho (section chief)

17.0%

(35)

8.8%

(18)

Kakaricho (chief clerk)

2.9%

(6)

3.4%

(7)

Jicho (vice chief)

23.8%

(49)

21.1%

(43)

Supervisory duties

9.2%

(19)

17.2%

(35)

No supervisory duties

6.3%

(13)

18.6%

(38)

Non-corporate position

38.3%

(79)

20.1%

(41)

Large firm (>10,000 ee)

35.7%

(198)

0.8%

(2)

Medium firm (>1,000 ee, 

<10,000 ee)

31.8%

(176)

17.2%

(45)

Small firm (<1,000 ee)

32.5%

(180)

82.0%

(214)

Industry

  Manufacturing

64.1%

(393)

32.4%

(167)

  Wholesale/ Trade/ Retail

19.2%

(118)

11.6%

(60)

  Bond/ Financial

9.8%

(60)

7.8%

(40)

  Information Technology

0.0%

(0)

12.0%

(62)

  Services

4.6%

(28)

26.0%

(134)

  Other

2.3%

(14)

10.3%

(53)

Percentage of Workers


Table 3 summarizes characteristics of the displaced workers by age. While the average duration of unemployment across the entire sample is four months, the duration of unemployment increases as age increases. The marginal effect of being an extra year older is about two additional days of unemployment. The oldest displaced workers, those workers who are between the ages of 55-59 and 60-68, also experience the largest losses in income from pre- to post-displacement employment. Similarly, while the average loss in income across the sample is 25.7%, the income loss for workers over 40 is significantly greater than for those under 40. Workers in their early 30s actually have a slight increase in income. These results contrast sharply with those of Abe et al. in regards to the magnitude of the displacement cost. They found that displacement had no mean impact on the wages of those under 50 and only a 10-15% reduction for those over 55.

The variable “Level” is such that the lowest level, non-corporate positions, (as shown in table 2 above) is assigned a value of one and the highest level, president, is assigned a value of 8. Overall, job level increases slightly in the sample. It is important to keep in mind however that workers are moving to smaller firms as it shown in table 4. Thus, it might not be the case that position status is increasing in a larger sense.

[image: image3.emf]Table 3

Characteristics by Age

Ages

Total 

Number of 

workers Male

University 

Graduate

Engineering/ 

Math Major

Business/ 

Law 

Major

Other 

Major

Average 

Duration of 

Unemployment

Average 

Level 

Firm 1

Average 

Level 

Firm 2

Average 

Income 

Firm 1

Average 

Income 

Firm2

Pct Change 

in Income

20-68 621 89.9% 52.5% 35.0% 54.7% 10.3% 120 3.1 3.4 67,774 50,357 -25.7%

(551) (117) (41) (64) (12) (618) (206) (204) (379) (513)

20-29 43 77.5% 58.8% 40.0% 60.0% 0.0% 70 3.4 2.4 34,429 32,330 -6.1%

(31) (10) (4) (6) (0) (43) (15) (10) (35) (37)

30-34 40

80.0% 62.5% 30.0% 50.0% 20.0%

97 2.1 2.6 42,113 42,272 0.4%

(32) (10) (3) (5) (2) (40) (17) (8) (20) (29)

35-39 89 85.2% 72.4% 45.0% 50.0% 5.0% 102 3.6 3.9 63,369 53,992 -14.8%

(75) (21) (9) (10) (1) (89) (25) (21) (73) (75)

40-44 91 93.3% 65.0% 41.7% 41.7% 16.7% 117 3.7 3.8 80,784 53,989 -33.2%

(84) (13) (5) (5) (2) (91) (18) (24) (51) (71)

45-49 105

91.3% 44.2% 20.0% 70.0% 10.0%

118 2.4 3.8 74,247 56,858 -23.4%

(95) (19) (4) (14) (2) (103) (38) (42) (55) (86)

50-54 156 94.8% 49.1% 34.6% 53.8% 11.5% 139 3.6 3.3 74,391 53,174 -28.5%

(146) (27) (9) (14) (3) (154) (53) (66) (84) (136)

55-59 94 91.4% 42.5% 36.8% 52.6% 10.5% 142 2.7 3.0 74,446 43,217 -41.9%

(85) (17) (7) (10) (2) (94) (37) (31) (60) (76)

60-68 3 66.7% 0.0% 0.0% 0.0% 0.0% 159 2.5 1.0 93,840 46,958 -50.0%

(2) (0) (0) (0) (0) (3) (2) (1) (1) (2)


Finally, table 4 summarizes the firm characteristics broken down by worker age. The top table summarizes the characteristics of the pre-separation firms and the bottom table summarizes the characteristics of the reemployment firms. Due to missing data for the reemployment firms, we have few observations for these characteristics. It is evident that workers in all age categories are going to smaller firms upon reemployment and firms displacing workers over the age of 40 tend to have strongly negative profits. A shift in industry from manufacturing and into services is also evident. It is widely known that Japanese manufacturing was moving offshore during this time period. 
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Characteristics by Age

Ages

Average 

Income

Average 

Number of 

Workers Average Sales Average Profits Average Assets

Manufact-

uring

Wholesale/ 

Trade/ Retail

Bond/ 

Financial Services Other

20-68 67,774 7,766 9,334,530,082 -63,379,682 10,644,224,828 64.1% 19.2% 9.8% 4.6% 2.3%

(379) (554) (390) (384) (331) (393) (118) (60) (28) (14)

20-29 34,429 11,419 12,033,786,661 -104,491,548 12,391,232,098

97.7% 0.0% 2.3% 0.0% 0.0%

(35) (41) (32) (32) (32) (42) (0) (1) (0) (0)

30-34 42,113 3,567 4,733,301,005 130,931,892 4,797,003,826 90.0% 2.5% 5.0% 0.0% 2.5%

(20) (35) (21) (20) (20) (36) (1) (2) (0) (1)

35-39 63,369 4,948 4,684,946,430 67,464,351 5,942,739,490 59.1% 12.5% 27.3% 1.1% 0.0%

(73) (83) (52) (49) (40) (52) (11) (24) (1) (0)

40-44 80,784 5,254 6,662,860,017 -3,619,945 7,893,780,804

57.8% 20.0% 7.8% 10.0% 4.4%

(51) (80) (56) (55) (44) (52) (18) (7) (9) (4)

45-49 74,247 8,017 10,425,651,218 -82,375,366 11,819,709,925 51.0% 29.8% 8.7% 8.7% 1.9%

(55) (94) (68) (67) (55) (53) (31) (9) (9) (2)

50-54 74,391 8,653 10,087,342,843 -81,573,538 12,397,878,012 53.6% 31.1% 8.6% 4.0% 2.6%

(84) (132) (94) (94) (77) (81) (47) (13) (6) (4)

55-59 74,446 11,382 13,418,254,672 -216,222,951 13,618,658,122 78.5% 10.8% 4.3% 3.2% 3.2%

(60) (85) (65) (65) (61) (73) (10) (4) (3) (3)

60-68 93,840 5,011 4,953,899,318 261,095,782 5,142,090,643 100.0% 0.0% 0.0% 0.0% 0.0%

(1) (3) (2) (2) (2) (3) (0) (0) (0) (0)

Ages

Average 

Income

Average 

Number of 

Workers Average Sales Average Profits Average Assets

Manufact-

uring

Wholesale/ 

Trade/ Retail

Bond/ 

Financial Services Other

20-68 50,357 793 1,604,948,247 -2,749,428 1,721,021,874 32.4% 11.6% 7.8% 26.0% 22.3%

(513) (261) (25) (14) (6) (167) (60) (40) (134) (115)

20-29 32,330 4,593 395,429,889 16,645 650,162,305

26.8% 2.4% 4.9% 34.1% 31.7%

(37) (9) (4) (2) (1) (11) (1) (2) (14) (13)

30-34 42,272 711 - - - 75.0% 0.0% 0.0% 12.5% 12.5%

(29) (12) (0) (0) (0) (24) (0) (0) (4) (4)

35-39 53,992 986 - - - 31.6% 10.1% 17.7% 21.5% 19.0%

(75) (33) (0) (0) (0) (25) (8) (14) (17) (15)

40-44 53,989 794 518,857,226 60,161,819 9,578,435,647

17.1% 18.6% 11.4% 25.7% 27.1%

(71) (29) (3) (3) (1) (12) (13) (8) (18) (19)

45-49 56,858 607 32,340,654 921,997 0 37.9% 18.4% 4.6% 17.2% 21.8%

(86) (57) (8) (4) (0) (33) (16) (4) (15) (19)

50-54 53,174 541 33,053,880 941,908 24,383,323 29.7% 14.1% 5.5% 30.5% 20.3%

(136) (75) (7) (2) (4) (38) (18) (7) (39) (26)

55-59 43,217 556 12,165,104,180 -74,860,850 0 29.5% 5.1% 6.4% 34.6% 24.4%

(76) (45) (3) (3) (0) (23) (4) (5) (27) (19)

60-68 46,958 - - - - - - - - -

(2) (0) (0) (0) (0) (0) (0) (0) (0) (0)

After Separation

Firm Industry

Before Separation

Industry Firm


3 The Delayed Payments Model     

The following is a brief summary of the well-known model of delayed payments by Lazear that provided a rationale for the existence of mandatory retirement and actuarially unfair pensions. 
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Figure 1:  Lazear’s Model of Pay-Sequencing

As shown in figure 1, workers with low experience earn less than their value of marginal product (VMP) while workers with high experience earn more than their VMP until the date of mandatory retirement. If such a mandatory retirement date did not exist then some workers would wish to stay at a firm longer than the firm would wish to retain the workers because the wage is greater than the reservation wage. At the date of mandatory retirement, the current contract between the employee and employer ends. At this time, if the employee wishes to remain at the firm then a new contract must begin because the employer is not willing to pay the same wage it was paying in the old contract.  

Because workers care about the present value of their wage stream over their lifetime, other things equal, they would be indifferent between a wage stream that pays the spot VMP throughout their lifetime or one that pays a wage less than the VMP initially and a wage greater than the VMP in their later years. However, the argument is that other things are not equal. Thus, the pay-sequencing scheme where employees receive lower wages when they are young and higher wages when they are older may yield the worker a higher lifetime wealth. Such a path benefits both the workers and the employer by raising the present value of marginal product over the lifetime. This is because steeper wage paths reduce cheating, shirking and malfeasant behavior by workers.   

In Lazear’s model, worker cheating is immediately detectable and the worker found cheating is dismissed. Worker cheating occurs when the present value of cheating is greater than the cost of cheating. As a worker approaches the date of mandatory retirement, their incentive to shirk increases. A steeper wage path discourages cheating and shirking because in order to enjoy the high wages in their later careers the workers must remain with the firm. Firm cheating occurs when an honest worker (or non-cheating worker) is dismissed at some time less than the mandatory retirement date specified in the contract. Therefore, the steeper the earnings profile, the more the wages are weighted towards the end of the career, the smaller the probability of worker cheating because cheating would be too costly to the worker. Mandatory retirement is a necessary feature of the contract in order to protect the firm from the worker staying on beyond the retirement date. Workers have an incentive to stay on because the wage at retirement exceeds their reservation wage. 

One implication of the model is that older workers with more years of experience at the firm who are involuntarily displaced should suffer the largest fall in pay upon reemployment. Indeed, young workers with little experience at the firm have market wages above their current compensation, assuming that they entered into pay sequencing contracts. These contracts may have begun to become less feasible with the breakdown in long-term employment prior to the hiring of the younger workers. Nevertheless, ceteris paribus, older workers should have greater wage reductions than younger workers. 

The Japanese labor market is well suited to a test of Lazear’s model for two reasons. First, the conditions necessary for a firm to offer a delayed payment contract exist to a greater extent in Japan than in the US because long-term employment contracts are more prevalent in Japan
 and mandatory retirement provisions are legal.
 Second, the data provides something of a natural experiment. Long-term employment contracts existed for many workers in Japan, particularly at the large firms represented in our data, where the average number of employees in the firms from which the workers were displaced is 7,766. A lengthy period of economic stagnation in the 1990s forced firms to break these lifetime contracts and workers to face their market wages.
 This unfortunate circumstance allows a central implication of Lazear’s model to be tested because we can observe the wages paid prior to involuntary separation and upon reemployment. 

Fallick (1996) notes four reasons to expect lower wages for displaced workers than their non-displaced counterparts: the loss of specific human capital, the loss of a superior job match, the loss of possible union or industry wage premiums, and the loss of seniority.     

The loss of specific human capital would also explain larger losses for older workers with more firm tenure. Clark and Ogawa (1992) do not support this hypothesis. According to Clark and Ogawa, in the years 1981 and 1986, the age of mandatory retirement in Japan varied by industry and firm size with larger firms tending to have higher ages of mandatory retirement and greater employee tenure. They found that a higher age of mandatory retirement reduced the slope of the earnings profile, which is consistent with the delayed payment model. They argue that this result shows that the specific human capital model is not the explanation for the steep earnings-experience profiles in Japan. They also find that workers of mandatory retirement age who choose to be rehired under a new contract at the same firm typically receive lower wages. This result also favors the delayed payment model over the specific human capital model. Our results with respect to the relationship between job loss penalties and age will not be able to distinguish between the competing explanations of delayed payments and loss of specific human capital. 

4 Results

Our empirical analyses are presented in a single table and examine income before job separation and after reemployment and the income changes that occur due to involuntary job separation. However, before looking at the various regression results presented in table 5, it is interesting to examine the simple age-earnings profiles in order to get a sense of the magnitude of the job separation penalties in Japan during this period. Figure 2 illustrates the extent to which age is more highly rewarded in initial employment than subsequent employment in the Japanese labor market and the cost of job separation for older workers.
 Figure 3 shows the difference between the two age-earnings profiles depicted below. Figure 4 shows the tenure-earnings profiles of the displaced workers and figure 5 shows the difference between the two tenure-earnings profiles.
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[image: image7.wmf]Figure 3: Loss in Income indicted by Age-Earnings Profiles
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[image: image8.wmf]Figure 4: Tenure-Earnings Profile
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[image: image9.wmf]Figure 5: Loss in Income indicted by Tenure/Earnings Profile
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Table 5 presents three panels of regression results. The dependent variable in the first panel is log income at the firm prior to separation (log income1). The dependent variable in the second panel is log income at the firm where the displaced workers found reemployment (log income2). In the first two panels equations were estimated of the form


Incomeij = a0 + a1 agei + a2 agei2 + a3 xi + a4 yi + vij
where incomeij is the log income of individual i at firm j (j=1,2), the age of individual i and the age squared enter all of these estimates, xi represents individual control variables such as gender, years of education, estimated firm tenure, initial level, occupation, certification and college major, yi represents firm size and vij is a random error term.
 The purpose of these estimations is to see the difference in the value placed on worker characteristics between the firm and the subsequent firm. Human capital theory would suggest that general training in the form of years of education and professional certifications would be valued in both jobs. However, specific training, represented to some extent by estimated tenure, should have a lesser value in subsequent employment. Estimated tenure would also have a lesser value, according to Lazear’s model of delayed payments, in subsequent employment. 

Age is valued in both the initial and subsequent employment. The negative sign on age squared gives the earnings profiles the familiar concave shape. Estimated tenure has a positive and significant effect on income in the initial job but is smaller and insignificant in subsequent employment. This corresponds to the finding in the literature that tenure in the first firm falls in value in the second. The premium the displaced workers receive for years of education increases slightly in the post-displacement firm. Table 5 shows the premium for an additional year of education is about 1.9% during pre-displacement employment and 3.7% during post-displacement employment. Conventional wisdom suggests that the large traditional Japanese firm places a lesser value on formal education relative to in-house training than western firms. Apparently, the smaller subsequent firms also value education more. Our findings support the finding of Podgursky and Swaim that higher levels of education reduce earnings losses. Professional certifications lose their value in subsequent employment, a surprise since they were presumed to reflect general training. Overall, the results on variables intending to measure general and specific training support the theories of human capital and delayed compensation, though do not distinguish between them.

It is evident that women earn significantly less than men in both pre-displacement and post-displacement jobs. Controlling for age, during pre-displacement employment, women earn approximately 14% less than their male counterparts. After reemployment at the post-displacement firm, women earn approximately 16% less than men. The result suggests a larger percentage gap between the earnings of men and women at the post-displacement firm. 

The last panel of table 5 examines the change income brought about by job separation. Here equations were estimated of the form

(Income2 – Income1)i = a0 + a1 agei + a2 xi + a3 yi + a4 zi + vi

where the first term is the change in income for individual i, the age of individual i, xi represents individual control variables such as gender, years of education, estimated firm tenure, initial level, days of unemployment, whether the individual changed industries, occupation, certification and college major, yi represents initial firm size, zi represents labor market conditions through the monthly unemployment rate current when the individual first left employment and vij is a random error term. A negative coefficient indicates that lower earnings are being received in reemployment. Age squared is not used in the income change estimates because the change in income with age is approximately linear. 

In the first column of the income change estimations we see that males lose about $1,100 for every additional year of age when involuntarily changing jobs. Gender is insignificant as there are so few women in the survey, but the indication is that their age penalties are larger. The loss in income appears to be reduced through years of education but this estimate is also insignificant. Workers who were higher in their initial firm’s hierarchy appear to have lost income of about $6,000 per level. Estimated tenure with the initial firm and the size of the initial firm do not appear to be influential in determining the income change. Longer spells of unemployment appear to increase the cost of job separation by about $45 a day. Changing industries carries a big penalty. About $9,000 is lost when workers switch industries. This suggests that the labor market values the experience workers gain in a particular industry and the workers suffer when they can’t apply that industry training in new employment. Workers in sales occupations suffer an additional income loss of $18,566 from job change. Workers with professional certifications lose the very large sum of $70,362 upon reemployment.  

5 Conclusion

This study estimated the job loss penalties associated with involuntary job separation during a difficult economic period in Japan’s history. Our primary finding is that the income premium for age, while positive in post-displacement employment, is about $1,100 less than the income premium received in pre-displacement employment. Therefore, we find that the older the worker, the greater the loss in income due to involuntary job loss. The findings regarding the job loss penalty fit both a pay sequencing model and the model of human capital. Additionally, we have found that years of education continue to be highly valued throughout a worker’s career and appear to have a larger effect on subsequent earnings. Thus, general training helps to mitigate the losses caused by involuntary displacement. 

The industry specific training plays a part in understanding the cost of changing industries. The inability of workers to apply their industry knowledge in a subsequent job comes at a significant cost. The pattern of general training variables maintaining their value (years of education and remaining in an industry) and specific training variables losing their value (tenure, industry specific training) conforms to predictions of the human capital model.

Workers in particular occupations and with particular certifications are particularly harmed by job displacement. The loss in value of particular certifications (professional certification) and the additional loss associated with being in a sales position are puzzling and merit further study. 

There are potential problems with these data that we are unable to address. We have data only on workers who were successfully placed by the job placement company. Those leaving the labor force, finding work on their own or starting their own businesses are omitted which may introduce selection bias. Workers in our sample may have greater or lesser wage losses than workers not entering the sample. Workers receiving job placement support from their previous firm may also be atypical. Furthermore, because we lack a control group of non-displaced workers, we have no way of determining what the workers would have been earning had they not been displaced at the time they started their subsequent employment. Though the periods of unemployment in our data are short, presumably some change in their earnings would have taken place in their previous firm during the period of job search. Our income change calculations may be slightly underestimated as a result. Though the workers in the sample mainly lost their jobs because of financial difficulties in their firms, some firms may have exercised discretion in determining which workers were laid off. Some workers may have been released because they high earnings or because of substandard performance. Additionally, the workers selected to receive job placement services may have been those thought to be the least likely to find re-employment on their own. If those selected for job placement are difficult to place workers, then wage losses may be overstated in this sample. If these workers are not lemons and simply benefited from job placement services that others were not provided, wage losses may be understated. While being able to econometrically address these issues would be useful, we believe that our results are accurate in pointing out larger job loss penalties than have been previously found. 
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� One stark indicator of the social cost in Japan is that suicides among men have risen seventy percent over the past ten years, with the biggest increases affecting men in their forties and fifties (Pesek 2003).


� For surveys of this literature see Farber 1996, Fallick 1996 and Hamermesh 1989.


� Hashimoto and Raisian (1985) note that job attachment is greater in Japan than in the United States. Indicative of this, both retention rates and years of experience on the job are greater in Japan. Japanese workers also hold fewer new jobs over their lifetime than American workers. They observe that tenure is longer for workers in larger firms in both Japan and the US. However, in Japan small firms also show evidence of strong employee-employer relationships. Additionally, they find that growth rates of earnings attributable to tenure are much greater in Japan than in the United States.


� Mandatory retirement is an important part of the employment contract in the Japanese system (Clark and Ogawa 1992). Since April of 1998, the earliest age at which mandatory retirement may be imposed is 60 (Abe et al. 2003).  


�The excerpt below from the Asahi Shinbun article by Nakagawa et al. (2002) suggests that the circumstances faced by workers in the data were to some extent reflective of the circumstances faced by other workers in the Japanese economy. They further describe the traditional employment relationship in Japan in way that fits the delayed-payments model. They state: Now that the lengthy recession has all but put an end to the lifetime employment system, many corporations have begun taking a long hard look at their workers to determine their actual market value, in an effort to restructure. … Under this system [the lifetime employment system], workers are normally underpaid and overworked in their early years and only reap the rewards when their salaries surge in their mid-40s.





� The age-earnings profiles depicted are generated from the following regression estimates: 


Income1= -109,000 +7,384.4 Age – 73.3 Age2   and   Income2= -83,653 +6,327.1 Age –71.5 Age2.


� The tenure-earnings profiles depicted are generated from the following regression estimates: 


Income1= 16,123 +5,382.5 Tenure -116.5 Tenure2  and Income2= 25,294 +3,048.5 Tenure -81.8 Tenure 2


� Firm fixed effect models with the same variable specifications as those in table 5 (but omitting firm size), produced the same basic results and are omitted for brevity. 
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Figure 3: Change in Age-Earnings Profiles

-4921

-3937.5

-2957.6

-1981.3

-1008.6

-39.5

926

1887.9

2846.2

3800.9

4752

5699.5

6643.4

7583.7

8520.4

9453.5

10383

11308.9

12231.2

13149.9

14065

14976.5

15884.4

16788.7

17689.4

18586.5

19479.9999999999

20369.9

21256.1999999999

22138.9

23018

23893.4999999999

24765.4

25633.6999999999

26498.4

27359.5

28216.9999999999

29070.9

29921.1999999999

30767.9

31611



incomechg

		incomechg = income1-income2

				Age		Income Change

				20		(4,921)

				21		(3,938)

				22		(2,958)

				23		(1,981)

				24		(1,009)

				25		(40)

				26		926

				27		1,888

				28		2,846

				29		3,801

				30		4,752

				31		5,699

				32		6,643

				33		7,584

				34		8,520

				35		9,454

				36		10,383

				37		11,309

				38		12,231

				39		13,150

				40		14,065

				41		14,976

				42		15,884

				43		16,789

				44		17,689

				45		18,587

				46		19,480

				47		20,370

				48		21,256

				49		22,139

				50		23,018

				51		23,893

				52		24,765

				53		25,634

				54		26,498

				55		27,360

				56		28,217

				57		29,071

				58		29,921

				59		30,768

				60		31,611





ANOVA Chart - used in paper

		20		20

		21		21

		22		22

		23		23

		24		24

		25		25

		26		26

		27		27

		28		28

		29		29

		30		30

		31		31

		32		32

		33		33

		34		34

		35		35

		36		36

		37		37

		38		38

		39		39

		40		40

		41		41

		42		42

		43		43

		44		44

		45		45

		46		46

		47		47

		48		48

		49		49

		50		50

		51		51

		52		52

		53		53

		54		54

		55		55

		56		56

		57		57

		58		58

		59		59

		60		60



Income1

Income2

Figure 2: Age-Earnings Profiles

9368

14289

13747.1

17684.6

17979.6

20937.2

22065.5

24046.8

26004.8

27013.4

29797.5

29837

33443.6

32517.6

36943.1

35055.2

40296

37449.8

43502.3

39701.4

46562

41810

49475.1

43775.6

52241.6

45598.2

54861.5

47277.8

57334.8

48814.4

59661.5

50208

61841.6

51458.6

63875.1

52566.2

65762

53530.8

67502.3

54352.4

69096

55031

70543.1

55566.6

71843.6

55959.2

72997.5

56208.8

74004.8

56315.4

74865.5

56279

75579.6

56099.6

76147.1

55777.2

76568

55311.8

76842.3

54703.4

76970

53952

76951.1

53057.6

76785.6

52020.2

76473.5

50839.8

76014.8

49516.4

75409.5

48050

74657.6

46440.6

73759.1

44688.2

72714

42792.8

71522.3

40754.4

70184

38573



ANOVA

		Income1 = -109,000 + 7,384.4*Age – 73.3*Age2

		Income2 = -83,653 + 6,327.1*Age – 71.5*Age2

				Age		Income1		Income2

				20		9,368		14,289

				21		13,747		17,685

				22		17,980		20,937

				23		22,065		24,047

				24		26,005		27,013

				25		29,798		29,837

				26		33,444		32,518

				27		36,943		35,055

				28		40,296		37,450

				29		43,502		39,701

				30		46,562		41,810

				31		49,475		43,776

				32		52,242		45,598

				33		54,861		47,278

				34		57,335		48,814

				35		59,662		50,208

				36		61,842		51,459

				37		63,875		52,566

				38		65,762		53,531

				39		67,502		54,352

				40		69,096		55,031

				41		70,543		55,567

				42		71,844		55,959

				43		72,998		56,209

				44		74,005		56,315

				45		74,866		56,279

				46		75,580		56,100

				47		76,147		55,777

				48		76,568		55,312

				49		76,842		54,703

				50		76,970		53,952

				51		76,951		53,058

				52		76,786		52,020

				53		76,473		50,840

				54		76,015		49,516

				55		75,410		48,050

				56		74,658		46,441

				57		73,759		44,688

				58		72,714		42,793

				59		71,522		40,754

				60		70,184		38,573





linear Chart

		20		20

		21		21

		22		22

		23		23

		24		24

		25		25

		26		26

		27		27

		28		28

		29		29

		30		30

		31		31

		32		32

		33		33

		34		34

		35		35

		36		36

		37		37

		38		38

		39		39

		40		40

		41		41

		42		42

		43		43

		44		44

		45		45

		46		46

		47		47

		48		48

		49		49

		50		50

		51		51

		52		52

		53		53

		54		54

		55		55

		56		56

		57		57

		58		58

		59		59

		60		60



Income1

Income2

Age-Earnings Profiles

40982.4

45629.7

42090.4

45817.7

43198.4

46005.7

44306.4

46193.7

45414.4

46381.7

46522.4

46569.7

47630.4

46757.7

48738.4

46945.7

49846.4

47133.7

50954.4

47321.7

52062.4

47509.7

53170.4

47697.7

54278.4

47885.7

55386.4

48073.7

56494.4

48261.7

57602.4

48449.7

58710.4

48637.7

59818.4

48825.7

60926.4

49013.7

62034.4

49201.7

63142.4

49389.7

64250.4

49577.7

65358.4

49765.7

66466.4

49953.7

67574.4

50141.7

68682.4

50329.7

69790.4

50517.7

70898.4

50705.7

72006.4

50893.7

73114.4

51081.7

74222.4

51269.7

75330.4

51457.7

76438.4

51645.7

77546.4

51833.7

78654.4

52021.7

79762.4

52209.7

80870.4

52397.7

81978.4

52585.7

83086.4

52773.7

84194.4

52961.7

85302.4

53149.7



linear

		Income1=20015+1108*Age-11926*Gender

		Income2=42848+188*Age-9783*Gender

				Age		Income1		Income2

				20		40,982		45,630

				21		42,090		45,818

				22		43,198		46,006

				23		44,306		46,194

				24		45,414		46,382

				25		46,522		46,570

				26		47,630		46,758

				27		48,738		46,946

				28		49,846		47,134

				29		50,954		47,322

				30		52,062		47,510

				31		53,170		47,698

				32		54,278		47,886

				33		55,386		48,074

				34		56,494		48,262

				35		57,602		48,450

				36		58,710		48,638

				37		59,818		48,826

				38		60,926		49,014

				39		62,034		49,202

				40		63,142		49,390

				41		64,250		49,578

				42		65,358		49,766

				43		66,466		49,954

				44		67,574		50,142

				45		68,682		50,330

				46		69,790		50,518

				47		70,898		50,706

				48		72,006		50,894

				49		73,114		51,082

				50		74,222		51,270

				51		75,330		51,458

				52		76,438		51,646

				53		77,546		51,834

				54		78,654		52,022

				55		79,762		52,210

				56		80,870		52,398

				57		81,978		52,586

				58		83,086		52,774

				59		84,194		52,962

				60		85,302		53,150





OLS Chart

		20		20

		21		21

		22		22

		23		23

		24		24

		25		25

		26		26

		27		27

		28		28

		29		29

		30		30

		31		31

		32		32

		33		33

		34		34

		35		35

		36		36

		37		37

		38		38

		39		39

		40		40

		41		41

		42		42

		43		43

		44		44

		45		45

		46		46

		47		47

		48		48

		49		49

		50		50

		51		51

		52		52

		53		53

		54		54

		55		55

		56		56

		57		57

		58		58

		59		59

		60		60



Income1

Income2

Age-Earnings Profiles

12458.992

16140.789

16621.182

19370.289

20644.092

22463.589

24527.722

25420.689

28272.072

28241.589

31877.142

30926.289

35342.932

33474.789

38669.442

35887.089

41856.672

38163.189

44904.622

40303.089

47813.292

42306.789

50582.682

44174.289

53212.792

45905.589

55703.622

47500.689

58055.172

48959.589

60267.442

50282.289

62340.432

51468.789

64274.142

52519.089

66068.572

53433.189

67723.722

54211.089

69239.592

54852.789

70616.182

55358.289

71853.492

55727.589

72951.522

55960.689

73910.272

56057.589

74729.742

56018.289

75409.932

55842.7890000001

75950.842

55531.089

76352.472

55083.189

76614.822

54499.089

76737.892

53778.789

76721.682

52922.2890000001

76566.192

51929.589

76271.422

50800.689

75837.372

49535.589

75264.042

48134.289

74551.432

46596.7890000001

73699.542

44923.089

72708.372

43113.189

71577.922

41167.089

70308.1920000001

39084.789



OLS

		Income1=-99156+7017.43*Age-69.64Age^2-8776.08*Gender

		Income2=-76340+6021.60*Age-68.10Age^2-7112.11*Gender

				Age		Income1		Income2

				20		12,459		16,141

				21		16,621		19,370

				22		20,644		22,464

				23		24,528		25,421

				24		28,272		28,242

				25		31,877		30,926

				26		35,343		33,475

				27		38,669		35,887

				28		41,857		38,163

				29		44,905		40,303

				30		47,813		42,307

				31		50,583		44,174

				32		53,213		45,906

				33		55,704		47,501

				34		58,055		48,960

				35		60,267		50,282

				36		62,340		51,469

				37		64,274		52,519

				38		66,069		53,433

				39		67,724		54,211

				40		69,240		54,853

				41		70,616		55,358

				42		71,853		55,728

				43		72,952		55,961

				44		73,910		56,058

				45		74,730		56,018

				46		75,410		55,843

				47		75,951		55,531

				48		76,352		55,083

				49		76,615		54,499

				50		76,738		53,779

				51		76,722		52,922

				52		76,566		51,930

				53		76,271		50,801

				54		75,837		49,536

				55		75,264		48,134

				56		74,551		46,597

				57		73,700		44,923

				58		72,708		43,113

				59		71,578		41,167

				60		70,308		39,085






_1160320296.xls
incomechg chart - used in paper

		20

		21

		22

		23

		24

		25

		26

		27

		28

		29

		30

		31

		32

		33

		34

		35

		36

		37

		38

		39

		40

		41

		42

		43

		44

		45

		46

		47

		48

		49

		50

		51

		52

		53

		54

		55

		56

		57

		58

		59

		60



Income Change

Figure 3: Loss in Income indicted by Age-Earnings Profiles

-4921

-3937.5

-2957.6

-1981.3

-1008.6

-39.5

926

1887.9

2846.2

3800.9

4752

5699.5

6643.4

7583.7

8520.4

9453.5

10383

11308.9

12231.2

13149.9

14065

14976.5

15884.4

16788.7

17689.4

18586.5

19479.9999999999

20369.9

21256.1999999999

22138.9

23018

23893.4999999999

24765.4

25633.6999999999

26498.4

27359.5

28216.9999999999

29070.9

29921.1999999999

30767.9

31611



incomechg

		incomechg = income1-income2

				Age		Income Change

				20		(4,921)

				21		(3,938)

				22		(2,958)

				23		(1,981)

				24		(1,009)

				25		(40)

				26		926

				27		1,888

				28		2,846

				29		3,801

				30		4,752

				31		5,699

				32		6,643

				33		7,584

				34		8,520

				35		9,454

				36		10,383

				37		11,309

				38		12,231

				39		13,150

				40		14,065

				41		14,976

				42		15,884

				43		16,789

				44		17,689

				45		18,587

				46		19,480

				47		20,370

				48		21,256

				49		22,139

				50		23,018

				51		23,893

				52		24,765

				53		25,634

				54		26,498

				55		27,360

				56		28,217

				57		29,071

				58		29,921

				59		30,768

				60		31,611
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ANOVA

		Income1 = -109,000 + 7,384.4*Age – 73.3*Age2

		Income2 = -83,653 + 6,327.1*Age – 71.5*Age2

				Age		Income1		Income2

				20		9,368		14,289

				21		13,747		17,685

				22		17,980		20,937

				23		22,065		24,047

				24		26,005		27,013

				25		29,798		29,837

				26		33,444		32,518

				27		36,943		35,055

				28		40,296		37,450

				29		43,502		39,701

				30		46,562		41,810

				31		49,475		43,776

				32		52,242		45,598

				33		54,861		47,278

				34		57,335		48,814

				35		59,662		50,208

				36		61,842		51,459

				37		63,875		52,566

				38		65,762		53,531

				39		67,502		54,352

				40		69,096		55,031

				41		70,543		55,567

				42		71,844		55,959

				43		72,998		56,209

				44		74,005		56,315

				45		74,866		56,279

				46		75,580		56,100

				47		76,147		55,777

				48		76,568		55,312

				49		76,842		54,703

				50		76,970		53,952

				51		76,951		53,058

				52		76,786		52,020

				53		76,473		50,840

				54		76,015		49,516

				55		75,410		48,050

				56		74,658		46,441

				57		73,759		44,688

				58		72,714		42,793

				59		71,522		40,754

				60		70,184		38,573





linear Chart
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linear

		Income1=20015+1108*Age-11926*Gender

		Income2=42848+188*Age-9783*Gender

				Age		Income1		Income2

				20		40,982		45,630

				21		42,090		45,818

				22		43,198		46,006

				23		44,306		46,194

				24		45,414		46,382

				25		46,522		46,570

				26		47,630		46,758

				27		48,738		46,946

				28		49,846		47,134

				29		50,954		47,322

				30		52,062		47,510

				31		53,170		47,698

				32		54,278		47,886

				33		55,386		48,074

				34		56,494		48,262

				35		57,602		48,450

				36		58,710		48,638

				37		59,818		48,826

				38		60,926		49,014

				39		62,034		49,202

				40		63,142		49,390

				41		64,250		49,578

				42		65,358		49,766

				43		66,466		49,954

				44		67,574		50,142

				45		68,682		50,330

				46		69,790		50,518

				47		70,898		50,706

				48		72,006		50,894

				49		73,114		51,082

				50		74,222		51,270

				51		75,330		51,458

				52		76,438		51,646

				53		77,546		51,834

				54		78,654		52,022

				55		79,762		52,210

				56		80,870		52,398

				57		81,978		52,586

				58		83,086		52,774

				59		84,194		52,962

				60		85,302		53,150





OLS Chart
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OLS

		Income1=-99156+7017.43*Age-69.64Age^2-8776.08*Gender

		Income2=-76340+6021.60*Age-68.10Age^2-7112.11*Gender

				Age		Income1		Income2

				20		12,459		16,141

				21		16,621		19,370

				22		20,644		22,464

				23		24,528		25,421

				24		28,272		28,242

				25		31,877		30,926

				26		35,343		33,475

				27		38,669		35,887

				28		41,857		38,163

				29		44,905		40,303

				30		47,813		42,307

				31		50,583		44,174

				32		53,213		45,906

				33		55,704		47,501

				34		58,055		48,960

				35		60,267		50,282

				36		62,340		51,469

				37		64,274		52,519

				38		66,069		53,433

				39		67,724		54,211

				40		69,240		54,853

				41		70,616		55,358

				42		71,853		55,728

				43		72,952		55,961

				44		73,910		56,058

				45		74,730		56,018

				46		75,410		55,843

				47		75,951		55,531

				48		76,352		55,083

				49		76,615		54,499

				50		76,738		53,779

				51		76,722		52,922

				52		76,566		51,930

				53		76,271		50,801

				54		75,837		49,536

				55		75,264		48,134

				56		74,551		46,597

				57		73,700		44,923

				58		72,708		43,113

				59		71,578		41,167

				60		70,308		39,085
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TenureProfile

		Income1 = 16,123 + 5,382.5*Tenure - 116.5*Tenure^2

		Income2 = 25,294 + 3,048.5*Tenure - 81.8*Tenure^2

				Tenure		Income1		Income2

				1		21,389		28,261

				2		26,422		31,064

				3		31,222		33,703

				4		35,789		36,179

				5		40,123		38,492

				6		44,224		40,640

				7		48,092		42,625

				8		51,727		44,447

				9		55,129		46,105

				10		58,298		47,599

				11		61,234		48,930

				12		63,937		50,097

				13		66,407		51,100

				14		68,644		51,940

				15		70,648		52,617

				16		72,419		53,129

				17		73,957		53,478

				18		75,262		53,664

				19		76,334		53,686

				20		77,173		53,544

				21		77,779		53,239

				22		78,152		52,770

				23		78,292		52,137

				24		78,199		51,341

				25		77,873		50,382

				26		77,314		49,258

				27		76,522		47,971

				28		75,497		46,521

				29		74,239		44,907

				30		72,748		43,129
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Income Change

Figure 5: Loss in Income indicted by Tenure/Earnings Profile
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incomechg

		incomechg = income1-income2

				Tenure		Income Change

				1		(6,872)

				2		(4,642)

				3		(2,481)

				4		(390)

				5		1,632

				6		3,584

				7		5,467

				8		7,280

				9		9,024

				10		10,699

				11		12,304

				12		13,840

				13		15,307

				14		16,704

				15		18,032

				16		19,290

				17		20,479

				18		21,598

				19		22,648

				20		23,629

				21		24,540

				22		25,382

				23		26,155

				24		26,858

				25		27,492

				26		28,056

				27		28,551

				28		28,976

				29		29,332

				30		29,619
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TenureProfile

		Income1 = 16,123 + 5,382.5*Tenure - 116.5*Tenure^2

		Income2 = 25,294 + 3,048.5*Tenure - 81.8*Tenure^2

				Tenure		Income1		Income2

				1		21,389		28,261

				2		26,422		31,064

				3		31,222		33,703

				4		35,789		36,179

				5		40,123		38,492

				6		44,224		40,640

				7		48,092		42,625

				8		51,727		44,447

				9		55,129		46,105

				10		58,298		47,599

				11		61,234		48,930

				12		63,937		50,097

				13		66,407		51,100

				14		68,644		51,940

				15		70,648		52,617

				16		72,419		53,129

				17		73,957		53,478

				18		75,262		53,664

				19		76,334		53,686

				20		77,173		53,544

				21		77,779		53,239

				22		78,152		52,770

				23		78,292		52,137

				24		78,199		51,341

				25		77,873		50,382

				26		77,314		49,258

				27		76,522		47,971

				28		75,497		46,521

				29		74,239		44,907

				30		72,748		43,129






