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Abstract

This study provides evidence that an employment protection, the so-called implied-contract

exception to the conventional employment-at-will doctrine in the U.S. common law system,

can be a reason for the decline in long-term employment relationships among private-sector

male workers in the U.S. between 1978 and 1999. The implied-contract exception is likely to

disproportionately protect workers who have spent a longer amount of time with their em-

ployers. Hence, the law could incentivize cost-minimizing employers to substitute more costly

long-tenured workers with less costly short-tenured ones. Exploiting cross-state and over-time

variation in the timing of the law adoption, I find that the law decreased mean tenure by about

four percent and the probability of being in long-term employment relationships by about three

percentage points. I also find evidence that the law changed tenure distribution by increasing

the duration of short-tenured jobs, but also decreasing that of longer-tenured ones, which is

predicted to happen if long-tenured jobs were substituted with short-tenured ones under the

protection. Based on these results, I conclude that the observed decline in job stability in the

U.S. labor market can be, at least partly, explained by the changes in legal environments during

the 1980s, an institutional factor which has rarely been discussed previously.

∗I am deeply indebted to Henry Farber for his valuable advice and generous provision of the data he used for Farber
(2008). I am also grateful to Kirill Evdokimov, Orley Ashenfelter, Changhui Kang, and Stephane Bonhomme for their
valuable helps and suggestions. Satoshi Shimizutani and Izumi Yokoyama generously shared with me their coding
for Shimizutani and Yokoyama (2009). Bobray Bordelon, Linda Oppenheim, and Eleanor Choi greatly helped me
find some of the data for this study. Comments made by Woongyong Park, Minkee Song, Xiaotong Niu and seminar
participants at the Industrial Relations Section of Princeton University are greatly appreciated. Any remaining errors
are mine.
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1 Introduction

Long-term employment relationships, or sometimes called "life-time jobs", have been an important

feature of the U.S. labor market (Hall, 1982; Farber, 2008). However, the incidence of long-term

employment relationships has been declining particularly among male workers in the private sector1

(Swinnerton and Wial, 1995; Rose, 1995, Jaeger and Stevens, 1999; Valletta, 1999; Stewart, 2002;

Farber, 2006, 2008). In spite of the continuing decline in stable employment relationships, little2

has been known about the source of the decline (Neumark, 2000).

Given the lack of explanations for the observed decline in long-term employment relationships,

I try to contribute to the literature by providing evidence that an employment protection may be a

reason for the decline. The employment protection that I consider is the so-called implied-contract

exception to the conventional employment-at-will doctrine in the U.S. common law system. A

unique feature of the implied-contract exception is that it is more favorable to workers who have

spent longer time with their employers (Autor et al., 2006). To the extent that the implied-

contract exception provides disproportionately more job security for workers with longer tenure,

the common-law protection could incentivize employers to substitute long-tenured employees with

short-tenured ones in order to minimize potential firing costs. This potential feedback of cost-

minimizing employers on the regulation may be a reason why long-term employment relationships

have become less common in the U.S.

Applying this idea to the Current Population Survey (CPS) data on current employer tenure

between 1978 and 1999, I examine how the implied-contract exception affected job tenure in the

U.S. labor market. Exploiting the cross-state and over-time variation in adopting the implied-

contract exception by state courts, I find evidence that the law reduced mean tenure by about four

percent and the probability of being in long-term employment relationships, defined as jobs with

10 years or longer tenure, by about three percentage points. These findings account for about 20

percent of the observed decline in average tenure and about 37.5 percent of the observed decline

1For example, Farber (2008) analyzed data from 21 supplements to the Current Population Survey (CPS) over the
1973-2006 period and found that mean tenure and incidence of long-term employment relationships, defined as jobs
longer than 10 or 20 years of tenure, have been declining by about 20 percent and 10 percentage points, respectively,
among private-sector male workers over the period.

2Some studies suggested relative wage movements against unskilled workers (Levenson, 2000), growth in alternative
employment relationships (Farber 1999), and firm downsizing (Cappelli, 2000) as potential sources of the decline.
However, Neumark (2000) pointed out that these studies do not suggest an exogenous source impacting employment
relationship but discuss how various changes in employment relationship may reinforce each other.
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in the incidence of the long-term employment relationships over my sample period. The observed

labor market shift away from long-term employment relationships seems to have been driven by

cost-minimizing employers’reaction to the legal intervention by gradually substituting the share of

long-tenured jobs with that of short-tenured ones in their workforce. I find evidence that, as soon

as the law had been introduced, short-tenured jobs became more and more common over time,

while long-tenured ones became less and less comm on.

In order to see a more complete picture of the impact of the implied-contract exception, I also

examine how the law affected the overall tenure distribution. Recently, Bonhomme and Sauder

(2011) showed that the logic of standard difference-in-differences model can be extended to the

entire distribution. Applying their distributional difference-in-differences model to the CPS data

on job tenure, I find evidence that the legal intervention decreased the duration of long-tenured

jobs, while increasing that of short-tenured ones, which is what is predicted to happen if employers

substitute long-tenured jobs with short-tenured ones. Based on these results, I conclude that the

law changed the tenure distribution from one state where long-term employment relationships are

more common to another state where such relationships are less common and employers rely on

short jobs more than they used to.

Section 2 discusses the institutional background. The traditional employment-at-will doctrine

and the three major exceptions in the U.S. common law system are introduced. Section 3 sum-

marizes previous research on the impact of the common-law employment protections on U.S. labor

market outcomes. Previous works commonly observed that the impact of the implied-contract

exception is significant enough to change firms’utilization of their workforce. Section 4 discusses

the expected effects of the implied-contract exception on job tenure. Section 5 reviews the data

on current employer tenure and the timing of the doctrine recognitions. The differences in legal

classifications across different sources will be discussed in detail. Section 6 explains the empirical

framework and summarizes the results, and section 7 concludes.
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2 Institutional background3

Traditionally, all the employment relationships in the U.S. without a formal contract for dura-

tion of the employment were "at will", meaning that they were terminable by either the employee

or employer for any reason whatsoever (Muhl, 2001). This legal presumption, often called the

employment-at-will doctrine, is probably best summarized in the judge’s opinion in Payne v. West-

ern & Atlantic Railroad Co. (1884)4 where the Supreme Court of Tennessee held "either party may

terminate the service, for any cause, good or bad, or without cause and the other cannot complain

in law."

The conventional employment-at-will doctrine, however, has been steadily eroding since the

1930s (Muhl, 2001). A series of employment protection laws were introduced and provided protec-

tions for union members (National Labor Relations Act, 1935), minorities in terms of race, color,

religion, sex or national origin (Title VII of the Civil Rights Act, 1964), the elderly (Age discrimina-

tion in Employment Act, 1967), and physically impaired workers (Americans with Disabilities Act,

1990). Following these federal legislative protections, most state courts in the U.S. also limited

discretion of employers to discharge their workers by recognizing exceptions to the conventional

employment-at-will doctrine, particularly in the 1980s (Autor et al., 2006). These exceptions are

often categorized into public policy, good faith, and implied-contract exceptions.

The public policy exception prohibits discharges against a government policy. The leading case

recognizing this exception is Petermann v. International Brotherhood of Teamsters (1959)5 where

an employer, Teamsters, solicited an employee, Petermann, to commit perjury to a legislative com-

mittee investigating corruption of the employer. Petermann, however, testified truthfully and was

discharged the day after his truthful testimony. The Californian Courts of Appeal ruled that the

termination was a wrongful discharge even though Petermann was an at-will employee because an

employer’s right to discharge their workers may be limited by considerations of public policy. The

public policy exception is the most widely accepted exception among the three major exceptions

(Muhl, 2001). Although the number of adopting states varies across different classifications, which

will be further discussed below, about 43 state courts currently recognize the public policy excep-

3 I refer to the Westlaw database for the summary of court decisions in this section.
481 Tenn. 507
5174 Cal.App.2d 184
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tion6. In spite of its widespread recognitions, however, the actual application of the exception tends

to be limited to the cases where a discharge clearly violates a well-established public policy such

as performing jury duty or filing a worker’s compensation claim (Autor et al., 2006; Perritt, 2011).

The good faith exception prevents discharges with deceitful motivation. A landmark case is

Fortune v. National Cash Register Co. (1977)7 where a salesman, Fortune, who was supposed to

receive a sales bonus proportional to his sale, was fired on the next business day after a company,

National Cash Register Co., received a $5,000,000 order from the territory of Fortune. The Supreme

Judicial Court of Massachusetts found that, even though Fortune was an at-will employee, the

discharge was wrongful because it was motivated by the employer’s desire to deprive the employee

of the promised bonus. Since the good-faith exception basically prohibits any discharge motivated

by a "bad cause", it could be interpreted in a way that the court only allows termination for a

"good cause" and thus taken as potentially very restrictive protection against employers. However,

most state courts tend to narrowly apply the doctrine to "timing" cases as in Fortune v. National

Cash Register Co. (1977)8 (Autor et al., 2006). Currently, 20 state courts recognized the good

faith exception9.

Finally, the implied-contract exception prohibits any discharges against an "implied contract"

between an employer and an employee. Typical examples of the "implied contract" are oral or

written promises made by an employer for job security or termination procedures (Muhl, 2001).

A leading case is Toussaint v. Blue Cross & Blue Shield of Michigan (1980)10 where Toussaint,

an at-will employee who was discharged by Blue Cross, claimed that the termination was wrongful

because it violated an employment handbook provision stating that the company would discharge its

workers only for a just cause. The Supreme Court of Michigan ruled that the employer’s handbook

provision, although it was not a part of formal employment contract, was an “implied contract”

and hence legally enforceable because it engendered the employee’s legitimate expectations that he

would not be fired without a valid reason. In another landmark decision, Pugh v. See’s Candies,

Inc. (1981)11, the California Court of Appeal expanded the factors creating an "implied contract"

6The list of states that recognizes each exception as of April 2008 can be found in the webpage of National
Conference of State Legislatures (http://www.ncsl.org/default.aspx?tabid=13339)

7364 N.E.2d 1251
8364 N.E.2d 1251
9Source: National Conference of State Legislatures (http://www.ncsl.org/default.aspx?tabid=13339)
10292 N.W.2d 880
11171 Cal.Rptr. 917
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from oral or written promises made by an employer to the employment context itself such as an

employee’s longevity of service (i.e. job tenure), a history of promotion or salary increases of an

employee, general personnel policies of a company, or typical practices in an industry (Autor et al.,

2006). Currently, 43 state courts adopted the implied-contract exception, most of which recognized

the doctrine during the 1980s12.

3 Previous literature

The impacts of the three exceptions on labor market performance have been discussed by many

scholars. Although the impacts on other variables such as worker flows (Kugler and Saint-Paul,

2004) and firm productivity (Autor et al., 2007) were also examined, the discussions were mainly

focused on the effects on employment level. Dertouzos and Karoly (1992) reported large negative

impacts of the protections on the state employment level over the 1980-1987 period. On the

contrary, Miles (2000) found no significant disemployment effect for any of the three exceptions

from 1965 to 1994. However, Miles (2000) observed that temporary employment was increased

by about 15 percent following the adoption of the implied-contract exception. This finding was

confirmed by Autor (2003) which found the adoption of the implied-contract exception accounts

for about 20 percent of the growth in temporary help industry between 1973 and 1995.

Given the contrasting results between Dertouzos and Karoly (1992) and Miles (2000), Autor et

al. (2006) re-examined the effect of the three exceptions on the employment level. Using the data

between 1978 and 1999, they found that recognition of the implied-contract exception decreased

a state’s employment-population ratio by about 0.8 to 1.6 percent. This is relatively smaller in

magnitude compared with what Dertouzos and Karoly (1992) found, but clearly larger than the

effect reported by Miles (2000).

In a separate paper, Autor et al. (2004) tried to reconcile the contrasting results between what

they found in Autor et al. (2006) and what Dertouzos and Karoly (1992) and Miles (2000) reported.

Autor et al. (2004) pointed out that the large negative effects on employment estimated by Der-

touzos and Karoly (1992) largely results from a problematic choice of instrumental variables, while

the zero effect on employment estimated by Miles (2000) is presumably because legal classification

12Source: National Conference of State Legislatures (http://www.ncsl.org/default.aspx?tabid=13339)
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used in Miles (2000) is too lagged to identify any economic effect.

In sum, contrasting views exist on whether the three major exceptions reduced employment.

However, the previous literature commonly suggests that the implied-contract exception, among the

three exceptions, exerted the most significant effects on firms’utilization of workforce. Dertouzos

and Karoly (1992) reported large negative effects of the implied-contract exception as well as the

other two exceptions on employment. Miles (2000) and Autor (2003) observed that the implied-

contract exception increased employment of temporary help industry. Autor et al. (2006) found

that only the implied-contract exception has small but robust negative effect on employment,

whereas the other two exceptions do not have such impact at all.

Given these findings from the previous works, I examine in the following sections whether the

implied-contract exception accounts for the observed decline in mean tenure and the incidence of

long-term employment relationships in the U.S. economy.

4 Expected effects of the implied-contract exception on job tenure

There are at least two channels through which the implied-contract exception could affect job tenure.

First, the implied-contract exception could increase job tenure by raising firing costs. Theoretically,

it is well known that employment protection in general reduces both hiring and firing (Bentolila and

Bertola, 1990; Hopenhayn and Rogerson, 1993). The implied-contract exception could discourage

employers from firing an incumbent worker in order to minimize potential risks of wrongful discharge

litigations. On the other hand, the implied-contract exception also could make employers reluctant

to hire a new worker because, once hired, those workers would be more costly to be discharged in

the future. The decrease in both firing and hiring would contribute to an increase in job tenure

because current employments are more likely to be maintained, while new jobs are less likely to be

created. In sum, the implied-contract doctrine could increase job tenure through increasing firing

costs of current and potential employees.

However, the implied-contract exception could also decrease job tenure. Autor et al. (2006)

indicated that the implied-contract exception is likely to provide a higher level of job protection for

workers with longer tenure in the following two respects. First, workers who have spent more time

with their employers are also likely to have more past experience that could be used to justify that
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they have developed a legitimate expectation for job security. Hence, long-tenured workers can more

easily make a prima facie case that there is an enforceable implied contract in their employment

relationships (Autor et al., 2006). Some state courts even explicitly indicated that they would

consider job tenure when deciding if there is an enforceable implied contract. For example, in Pugh

v. See’s Candies, Inc. (1981)13, the Californian Court of Appeal acknowledged an employee’s

longevity of service as a potential factor creating an implied contract between an employer and an

employee. Second, the amounts of compensatory damages in implied-contract litigations tend to

be proportional to workers’prior earnings (Autor et al., 2006), thus workers with longer tenure,

who are also likely to receive higher earnings, tend to receive a larger amount of damage awards

if they win the litigations. Since the implied-contract exception provides disproportionately more

protection for workers with longer tenure in these ways, the doctrine could also discourage employers

from employing long-tenured workers because those workers are potentially more costly in terms

of wrongful discharge litigation. To the extent that the implied-contract exception increases the

relative employment cost of long-tenured workers to short-tenured ones, cost-minimizing employers

would react to the legal intervention by substituting more costly long-tenured employees with less

costly short-tenured ones and thus job tenure would decline.

Since the implied-contract doctrine can have both positive and negative effects on job tenure,

the net effect is ambiguous and should be measured empirically. Given that each state adopted

the implied-contract exception at different points in time, one may exploit this cross-state and

over-time variation to identify the causal effect of the implied-contract exception on job tenure.

The rest of the paper describes my empirical analysis of estimating such impact.

13171 Cal.Rptr. 917
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5 Data

5.1 Data on current employer tenure

The data for this study are drawn from the Current Population Survey (CPS) over the period

between 197814 and 199915. Particularly, I use the mobility supplements in January 1978, 1981,

1983, 1987, 1991, and February 1996, 1998; the pension and benefit supplements in May 1979, 1983,

1988 and April 1993; and the contingent and alternative employment arrangement supplements in

February 1995, 1997, 199916. Most of these CPS supplements collect data on number of years

that respondents have been working for their current employers in integer form. Following Farber

(2008), I interpret the integer report of job tenure as the nearest integer to the underlying true

job tenure. For example, I assume that reported job tenure of 10 years indicate that true job

tenure would be between 9.5 years and 10.5 years. Based on this interpretation, I recover true

job tenure in the following way. If an integer report of job tenure of T is greater than one, I

replace T with T̃ = T + U where U is a uniform random variable distributed on the unit interval

[−.5, .5), or T̃ ∼ Uniform [T − .5, T + .5). If a reported tenure of T is equal to one, I replace T

with T̃ ∼ Uniform [1, 1.5). When T is equal to zero, I replace T with T̃ ∼ Uniform (0, 1).

Figure 1 compares kernel density estimates of the reported tenure with the smoothed tenure.

The overall shapes of the two distributions are similar. However, the distribution of the integer-

reported tenure reveals spikes at five-year or ten-year intervals, while this tendency is less clear for

the smoothed tenure distribution. Although all the results in my analysis are not affected by the

choice of tenure variables, the smoothing procedure has two major advantages for my analysis. First,

since the smoothing procedure converts a reported tenure of T = 0 to a nonzero T̃ ∼ Uniform (0, 1),

I can define the logarithm of years of tenure without loss of any data. Second, the smoothed tenure

is continuously distributed and hence easier to handle when estimating distributional effects of the

implied-contract exception on overall tenure distribution, which will be discussed in section 6.

14Although the CPS data on job tenure are available in machine-readable form as early as 1973, the information
on respondents’state of residence is only available since 1978. In the 1973 CPS, some small neighboring states are
grouped together and thus cannot be distinguished from one another.
15Given that most states adopted the implied-contract exception by 1990, I restrict my sample to the observations

before 1999 because a pre-post comparison beyond a decade after the adoption of the law is not useful.
16There are some differences in wording of questions on job tenure across different surveys. See Farber (2008) for

the issue of comparability of these surveys.
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Figure 1: Kernel Density Estimates of Integer-Reported Tenure and Smoothed Tenure
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Note. I use Gaussian kernel for the kernel density estimation. Given that tenure distribution is skewed to the right,
I choose to use bandwidth smaller than (as large as two thirds of) the rule of sum bandwith suggested by Silverman
(1986).

5.2 Data on the timing of the legal reforms17

There are two legal classifications covering my sample period of 1978-1999. One is classified by

Walsh and Schwarz (1996; hereafter WS) which has been updated to 2000 by Muhl (2001) and the

other is by Autor, Donohue, and Schwab (2006; hereafter ADS). Both classifications code whether

or not each state adopted the implied-contract exception and, if adopted, the timing of the law

adoptions. I compare the two classifications and find that they are more or less similar but also

substantially differ in some states18. Among the 50 states excluding the District of Columbia, 33

states are coded equivalently, while 17 states are coded differently. Among the 17 states in which

the two classifications differ, 13 states have differences only in the timing of the law adoptions, while

the other four states are coded inconsistently on whether or not the implied-contract doctrine was

recognized.

A question that might naturally follow is to what extent these differences are significant. The

results from the previous literature suggest that the differences in the two legal classifications

are potentially important. Miles (2000) examined the effect of the three exceptions on employment

using theWS classification and concluded that none of the three exceptions has any significant effect.

On the contrary, Autor et al. (2006) examined the same question using their own classification and

17 I refer to the Westlaw database for the summary of court decisions in this section.
18The timing of the law adoption classified by Walsh and Schwarz (1996) is provided in the appendix.
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found that only the implied-contract exception, but not the other two exceptions, has a significant

negative effect on employment. In a separate paper (Autor et al., 2004), they also showed that

the contrasting results between the two studies are largely driven by the differences in the two

legal classifications that they relied on. Using the data and empirical models of Miles (2000) but

replacing the WS legal classification used in Miles (2000) with the ADS classification used in Autor

et al. (2006), they found a significant disemployment effect of the implied-contract exception as

reported in Autor et al. (2006).

Figure 2: Number of States with the Implied-Contract Exception
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Autor et al. (2004) also provided an explanation as to why the two legal classifications are

inconsistent for some states. They argued that the ADS scheme tried to choose the earliest decisions

that are likely to trigger management-side employment lawyers to write awareness letters to their

clients, while the WS scheme attempted to locate the cases that best articulate courts’rationale

for promulgating the adoption of the implied-contract exception. They further asserted that this

difference in the way of choosing the relevant cases can explain why the WS scheme tends to pick

up a later case than the ADS. Among the 13 states where the two classifications differ in the timing

of the law adoption, the ADS cases precede the WS ones in 11 states. Figure 2 shows the tendency
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that the ADS classification chooses an earlier case than the WS scheme.

In order to confirm the validity of this argument, I compare the WS and the ADS classifications

for each of the 50 states. For example, the ADS classifies that California adopted the implied-

contract exception in 1972 referring to Drzewiecki v. H&R Block (1972)19. In this case, the Court

of Appeal in California explicitly mentioned that it still maintained the employment-at-will as a

default doctrine20. However, the general decision was for employee who claimed that his discharge

was wrongful because an employer had made a written promise for job security. While the ADS

interpreted this case as the first case recognizing the implied-contract exception, the WS chose

Pugh v. See’s Candies, Inc. (1981)21 in which the Court of Appeal in California clearly declared

that any informal promise made by an employer is potentially actionable. This difference can

be also seen in the states where the WS cases precede the ADS ones. Taking an example of

Mississippi, the WS chose Robinson v. Board of Trustees of East Cent. Jr. College (1985)22 where

the Supreme Court of Mississippi clearly stated that provisions in an employment handbook could

be a part of an employment contract. However, the decision was against the employee and the

ADS might take this as suggesting that the court did not recognize the implied-contract exception

"in practice" and therefore the case is not likely to trigger any management-side reaction. Based

on these observations, I conclude that the explanation by Autor et al. (2004) is convincing.

A potentially more important question that needs to be answered is why the two classifications

are opposite for the four states: Indiana, Massachusetts, Texas, and Virginia. The ADS classified

that these states adopted the implied-contract exception, while the WS did not. A potential

explanation for these severe discrepancies is that the decisions of the courts in these states could be

read somehow ambiguously. For example, in Shaw v. S.S. Kresge Co.(1975)23, the Indiana Court

of Appeals stated that, as long as there is no promise made by an employer for the duration of

an employment relationship, the employment relationship is terminable at will. This decision has

19101 Cal. Rptr. 169
20Quoted from the judge’s opinion: "The authorities are in general agreement with the proposition that contracts

which purport to give a person permanent employment through the use of such phrases as ‘for life,’or ‘for so long
as the employee chooses,’or ‘so long as the employee’s work is satisfactory,’with nothing more, are for an indefinite
period and are terminable at the will of either party."
21171 Cal.Rptr. 917
22477 So.2d 1352
23328, N.E. 2d 775
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not been overruled yet and is still in place24. However, in Romak v. Public Service Co. (1987)25,

the Supreme Court of Indiana admitted that oral assurance regarding job security made by an

employer at hiring stage created an enforceable contract. Since the two conflicting cases are still in

place, one might classify Indiana into either adopting or non-adopting group.

The same is true for the other states. On the one hand, the courts ruled that terms in personnel

manual (Jackson v. Action for Boston Community Development, Inc., 198826); oral agreement that

employment was permanent (Webber v. M.W. Kellogg Co., 198627); oral assurance for job security

conditional on funding availability (Miller v. SEVAMP Inc., 198728) did not create an enforceable

implied contract. However, on the other hand, the courts also stated that terms in hospital’s

bylaws (Hobson v. McLean Hospital Corp., 198829); oral agreements for termination only for good

cause (Johnson v. Ford Motor Co., 198530), oral assurances that an employee would be fired only

for cause (Frazier v. Colonial Williamsburg Foundation, 198331) created an enforceable implied

contract.

To the extent that the courts’opinion could be read somehow ambiguously, one might under-

stand why the two legal classifications are inconsistent against each other for those four states. On

the one hand, it could be said that these states did not recognize the implied-contract exception

because the courts’position had not been clearly determined yet. On the other hand, however, it

is still reasonable to say that the state courts applied the conventional employment-at-will doctrine

less strictly, which could be interpreted as the implied-contract exception was recognized to some

extent.

Given these differences between the two classifications, I choose to follow the characterization

by Autor et al. (2006) for my empirical analysis. Any economic effects of the changes in the

common law would be better detected by the use of the legal classification trying to choose the

"first" decision (the ADS scheme) than the classification which tries to locate the "most articulate"

decision (the WS scheme). In order to mitigate concerns about subjectivity, all the empirical results

24Source: the West Law database
25511 N.E.2d 1024
26525 N.E.2d 411, Supreme Judicial Court in Massachusetts
27720 S.W.2d 124, Court of Appeals in Texas
28362 S.E.2d 915, Supreme Court of Virginia
29522 N.E.2d 975, Supreme Judicial Court in Massachusetts
30690 S.W.2d 90, Court of Appeals in Texas
31574 F.Supp. 318, United States District Court, E.D. Virginia
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below are also estimated using the alternative legal classification based on the WS scheme. The

results are presented in the appendix. I find that my results are substantially robust to the different

use of legal classifications.

5.3 Sample

Table 1 illustrates the timings of recognizing the implied-contract exception across different states.

In order to secure at least four years of pre-adoption period and eight years of post-adoption period

for all the observations in my 1978-1999 sample, I use observations from 30 states that recognized

the implied-contract exception between 1982 and 198832. As figure 2 suggests, this is also the period

during which the U.S. state courts most actively recognized the implied-contract exception. Having

both pre-adoption and post-adoption periods for all the observations in my sample is necessary for

estimating distributional effects of the implied-contract exception on the overall tenure distribution,

which will be discussed later in this paper. Another reason for choosing these states is that they

are likely to be influenced by the landmark 1981 Californian case, Pugh v. See’s Candies, Inc.

(1981), in which the court recognized an employee’s "longevity of service" as a valid factor creating

an enforceable implied contract.33

I also add observations from seven states where the implied-contract exception was never

adopted to my sample. Consequently, my sample consists of 176,620 workers who are male, working

in the private sector, not self-employed, aged 20 to 64 in either the 30 states34 that recognized the

implied-contract exception between 1982 and 1988 or the seven states never adopting the exception

over the sample period, 1978-1999. The 37 sample states are marked with an asterisk in table 1.

None of the 37 states in my sample adopted the implied-contract exception before 1982, while the

exception was in place in all the 30 adopting states but none of the seven non-adopting states after

32Any states that adopted the implied-contract exception between 1989 and 1991 also satisfy this condition and
thus could have been included into my sample. However, according to the ADS legal classification, there is no state
that recognized the implied-contract exception between 1989 and 1991.
33Adding the excluded states into my sample does not change my results in section 6.1 and 6.2.
34 I exclude Arizona and Missouri from my sample because these states repealed the implied-contract exception

shortly after they had recognized the exception.
The Court of Appeals of Arizona recognized the implied-contract exception in June 1983 (Leikvold v. Valley View

Community Hosp., 688 P.2d 201). However, only a few months later, the Supreme Court of Arizona vacated this
decision (688 P.2d 170, April 1984).
Similarly, the Missouri Court of Appeals recognized the implied-contract exception in January 1983 (Arie v. In-

tertherm, Inc. 648 S.W.2d 142). However, this ruling was overturned by the Supreme Court of Missouri in Feburary
1988 (Johnson v. McDonnell Douglas Corp. 745 S.W.2d 661).
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Table 1: Timing of Law Adoption and Sample of States

Year of Adoption States # of States
1972 California 1
1974 Illinois 1
1976 Oklahoma 1
1977 Maine, Idaho, Washington 3
1978 Oregon 1
1980 Michigan, New Mexico 2
1981 Tennessee 1
1982 New York*, Ohio* 2
1983 Minnesota*, Missouri, South Dakota*, Nebraska* 10

Virginia*, Kentucky*, Arizona, Colorado*, Nevada*, Alaska*
1984 North Dakota*, Kansas*, Arkansas* 3
1985 Vermont*, Connecticut*, New Jersey*, 7

Wisconsin*, Maryland*, Texas*, Wyoming*
1986 West Virginia*, Utah*, Hawaii* 3
1987 Indiana*, Iowa*, South Carolina*, Alabama*, Montana* 5
1988 New Hampshire*, Massachusetts* 2
1992 Mississippi 1

Never had laws Rhode Island*, Pennsylvania*, Delaware*, 7
North Carolina*, Georgia*, Florida*, Louisiana*

Total 50

Note. In order to secure at least four years of pre-treatment period and eight years of post-treatment period, I use
the 30 states that recognized the implied-contract exception between 1982 and 1988 or the seven states that never
adopted the exception. These states are marked with an asterisk. I exclude Arizona(recognized in 1983 and
repealed in 1984) and Missouri(recognized in 1983 and repealed in 1988) because the implied-contract exception was
repealed after being recognized.
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1988. For subsequent use, I denote the period of 1978-1981 as pre-treatment period, the period of

1982-1988 as treatment period, and the period of 1989-1999 as post-treatment period.

Table 2 summarizes descriptive statistics of my sample by each period. It appears that job

tenure has been declining over my sample period. Average tenure was about 8.28 years during the

pre-treatment period but decreased to 7.73 and 7.34 years in the treatment and post-treatment

periods, respectively. This pattern can be seen more clearly in figure 3. Panel B of figure 3 shows

that the estimated cumulative distribution functions (CDF) of job tenure have been shifting to the

left over my sample period.

Table 2 also shows that workers observed in later years tend to spend more time in education

and are more likely to be minority and have Hispanic ethnicity than those observed in earlier years.

To the extent that these worker characteristics are related with job tenure, the observed decline

in tenure distribution might have been simply driven by the changes in worker composition, not

reflecting any structural decline in job stability. Figure 4 demonstrates that the observed decline in

tenure distribution is not merely compositional. In order to adjust for the changes in worker char-

acteristics, I employ the reweighting procedure suggested by DiNardo et al. (1996). Particularly, I

reweight tenure distributions in later years (1982-1988 and 1989-1999) using distribution of worker

characteristics in 1978-1981 as weights and compare the reweighted distributions with the actual

tenure distribution in 1978-1981.35 Even after adjusting for the changes in worker characteristics,

I still observe that the overall CDFs of tenure distribution has been shifting to the left. Interest-

ingly, I also find that the shift of tenure distribution mainly took place between the treatment and

post-treatment periods, suggesting that there was structural decline in job stability between the

two periods36. In the following section, I examine whether and to what extent the implied-contract

exception can account for the observed decline in tenure distribution.

35Details on this procedure are provided in the appendix.
36This result corresponds to the conclusion of Diebold et al. (1996). Using the CPS data on job tenure between

1973 and 1991, they computed retention rates for artificial cohorts and find that aggregate retention rates were stable
over the 1980’s.
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Table 2: Summary Statistics

Total By Periods
Sample Pre-treatment Treatment Post-treatment

Variables: 1978-1999 1978-1981 1982-1988 1989-1999

Current employer tenure (years)
Mean 7.65 8.28 7.73 7.34
25th percentile 1.43 1.52 1.44 1.39
Median 4.33 4.75 4.29 4.17
75th percentile 10.8 11.8 10.9 10.3

Individual-level covariates:
Age (years)
Mean 38.0 38.2 37.3 38.2
25th percentile 28 28 28 29
Median 36 36 35 37
75th percentile 47 48 46 46

Education (average; yes=1)
Less than 12 years .161 .236 .180 .118
12 years .388 .407 .408 .368
13 to 15 years .217 .171 .182 .257
16 years or more .234 .186 .230 .257

Race and ethnicity (average; yes=1)
Nonwhite .118 .099 .110 .130
Hispanic .068 .044 .057 .084

State-level covariates (average) :
Employment-to-population ratio .717 .696 .708 .748
Ratio of manufacturing to .237 .312 .250 .202
nonmanufacturing employment

Union coverage rate .194 .257 .213 .165

Number of observations 176,620 46,098 45,686 84,836

Note. Employment-to-population ratio and the ratio of manufacturing employment to nonmanufacturing
employment are calculated for male workers using the data file used for Autor et al. (2006) available at
http://economics.mit.edu/faculty/dautor/data/autdonschw06. Union coverage rates are from the Union
Membership and Coverage Database available at www.unionstats.com. Both of the data are originally calculated
from the monthly Current Population Survey.
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Figure 3: Changes in Tenure Distribution
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Figure 4: Changes in Tenure Distribution (Adjusted for Changes in Worker Characteristics)
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Note. Changes in worker characteristics such as age, education, race, and ethnicity are adjusted when estimating
tenure distributions in treatment (1982-1988) and post-treatment (1989-1999) periods using reweighting procedure
suggested by DiNardo, Fortin, and Lemieux (1996). Details on the reweighting procedure are provided in the
appendix.
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6 Empirical analysis

6.1 Long-panel difference-in-differences

6.1.1 Model

Employing the repeated cross-sectional data on current employer tenure drawn from the 14 CPS

supplements between 1978 and 1999, I estimate the following equation by the ordinary least square

(OLS) method

log (TENist) = β0 + αs + γt + β1ICEst +Xistβ2 + εist, (1)

where log (TENist) represents the logarithm of years of tenure of worker i in state s in year t; αs is

a set of state dummies (state-fixed effects); γt is a set of year dummies (year-fixed effects); ICEst

denotes an indicator for whether the implied-contract exception is in place in state s in year t; Xist

is a set of individual characteristics such as age, age squared, four dummies for categorized years of

education, and dummies for race, ethnicity, and their interaction; and εist is a random error term.

Since the regressor of interest, ICEst, varies only at a state and a year level, potential omitted

variables, if any, must vary at a state and a year level, too. If those potential omitted variables can

be captured by the sum of time-invariant state fixed effects, αs, and year effects that are common

across different states, γt, the "difference-in-differences" parameter, β1, identifies the proportional

mean effect of recognizing the implied-contract exception on job tenure.

The regression equation 1 measures the mean effect of the implied-contract exception. However,

the legal intervention might affect the tenure distribution in ways not revealed by an examination

of mean. Particularly, the effects on the incidence of long-term employment relationships, which

is also central for this study, will be captured by looking at upper tail of the tenure distribution.

In order to examine the impacts of recognizing the implied-contract exception on the incidence of

long-term employment relationships, I estimate the following logit model

Pr [TENist ≥ C] = Λ (σ0 + πs + λt + σ1ICEst +Xistσ2) , (2)

where Pr [TENist ≥ C] indicates probability of jobs lasting at least C ∈ {10, 20} years; πs and

λt denote state and year fixed effects, respectively; and Λ (·) denotes the cumulative distribution

20



function (CDF) of a logistic distribution. Following Farber (2008), when estimating equation 2, I

restrict my sample to workers aged at least 35 and 45 years for C = 10 and C = 20, respectively,

because workers younger than those ages cannot accumulate substantial years of job tenure.

I augment equations 1 and 2 by controlling for a richer set of covariates. First, I add covariates

related to state labor market conditions to the list of the covariates of equations 1 and 2. Job

tenure tends to move in a counter-cyclical way because workers with shorter tenure are more likely

to lose their jobs than those with longer tenure during recession (Abraham and Medoff, 1984). The

share of manufacturing employment has been declining for over the past sixty years37 and there

is a view that the shift of the U.S. labor market from manufacturing toward non-manufacturing

employment might be related to the observed decline in job stability (Farber, 2008). To the extent

that labor union provides job security with its members, the well-known de-unionization in the

1980s (Farber, 1990) might account for the decline in job tenure. In order to control for these

influences, I include employment-to-population ratio, the ratio of manufacturing employment to

non-manufacturing employment, and union coverage rate of each state in each year to the list of

my covariates.

Another potential source of bias that the state fixed effects and the year fixed effects in equations

1 and 2 might not control for is that there is a clear regional difference in the state courts’tendency

toward adopting the implied-contract exception. Among the seven states that are classified as

non-adopting states (i.e. states that have never adopted the implied-contract exception over the

sample period), four states38 are located in the Southern region39. To the extent that there were

any regional differences in the labor market conditions that might correlate with the dependent

variables, the observed correlation between the law adoption and the dependent variables might

simply arise from the differences in the labor market conditions between the Southern states and

the non-Southern states. In order to control for this potential confounding factor, I also include

interactions between nine Census region dummies and individual calendar year dummies into the

list of controls. This allows the year effects in equations 1 and 2 can vary across different geographic

regions in an unrestricted way (region-specific year fixed effects).

37Farber (2008) reported that the manufacturing share of non-farm employment was 30.9 percent in 1950 and fell
to 10.4 percent in 2006.
38The four states are North Carolina, Georgia, Florida, and Louisiana.
39When the Walsh and Schwarz (1996) classification is used, six states - Virginia, North Carolina, Georgia, Florida,

Louisiana, Texas - out of the 11 control states are located in the Southern region.
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Bertrand et al. (2004) emphasized the potential risk of inconsistent standard errors when

employing difference-in-differences estimation for many years of data. They recommended to allow

for an arbitrary autocorrelation process when computing the standard errors if the number of states

is suffi ciently large. Following the suggestion by Bertrand et al. (2004), I cluster the standard errors

at state level when estimating equations 1 and 2. Following Autor et al. (2006), I also weight all

estimates in this study by the share of the CPS weights in each survey in order to avoid mistakenly

assigning larger weights on observations in later surveys due to population growth of the U.S. over

my sample period.

6.1.2 Results

Tables 3, 4, and 5 summarize the OLS and logit estimation results of equations 1 and 2. In each of

the three tables, column 1 reports the estimation results of the baseline specifications which control

for individual characteristics. In column 2, I augment these baseline models by adding covariates

related to state labor market conditions. Column 3 shows the estimation results when region-by-

year dummies, but not the state-level covariates, are added to the list of controls of the baseline

models. Finally, column 4 presents the estimation results when both the region-by-year dummies

and the state-level covariates are controlled for. The estimated coeffi cients on the indicator for

whether the implied-contract exception is in place (ICEst) is presented on the first row of each

table. Standard errors are computed based on the generalized Huber-White formula clustered by

state.

Table 3 summarizes the proportional effects of the implied-contract exception on mean tenure.

Column 1 of table 3 reports the estimation result of equation 1. It appears that the law reduced

mean tenure by about 2.1 percent but this estimate is statistically insignificant. In column 2, I ob-

serve that the estimated coeffi cients on the doctrine adoption indicator become larger in magnitude

and also more precise when state-level labor market conditions are controlled. The doctrine appears

to reduce mean tenure by a statistically significant 4.1 percent. Given the stark contrast in the

tendency toward adopting the doctrine between the Southern states and the non-Southern states, I

added interactions between nine Census region dummies and individual calendar year dummies to

the list of controls in columns 3 and 4. If the observed correlation are simply driven by the tendency

that the employment protection was adopted mostly in the non-Southern states, the statistically

22



Table 3: OLS Estimation Results: Effects on Mean Log Tenure

Dependent variable: Specifications
Log of years of job tenure (1) (2) (3) (4)

Implied-contract exception -.021 -.041∗∗ -.024 -.037∗∗

(Standard errors) (.019) (.015) (.018) (.018)

Covariates:
Individual characteristics Yes Yes Yes Yes
State labor market conditions No Yes No Yes
State and year dummies Yes Yes Yes Yes
Region by year dummies No No Yes Yes

Age restriction No No No No
R-squared .236 .237 .237 .237
Number of observations 176620 176620 176620 176620

Note. The dependent variable is the log of years of current employer tenure. The regressor of interest is an indicator
that takes 1 if the implied contract exception is in place and 0 otherwise. The covariates on individual
characteristics include age, age squared, three dummies for education attainment: high school graduate, some
college, more than college graduate where the omitted category is less than high school graduate, dummies for
nonwhite, Hispanic origin, and an interaction between nonwhite and Hispanic. The covariates on state labor market
conditions include employment-population ratio, the ratio of manufacturing employment to non-manufacturing
employment, and union coverage rate. Standard errors are computed by the generalized Huber-White formula
clustered by state. The F-test for joint significance of the region-by-year dummies rejects the null hypothesis of
equal year fixed effects across different geographic regions at one percent of significance level in columns 3 and 4.
p<.01 (***), p<.05 (**), p<.10 (*)
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Table 4: Logit Estimation Results: Effects on Pr[10 years or longer]

Dependent variable: Specifications
Indicator for jobs lasting at least 10 years (1) (2) (3) (4)

Implied-contract exception -.089∗∗ -.117∗∗∗ -.105∗∗∗ -.123∗∗∗

(Standard errors) (.043) (.038) (.038) (.041)
[Marginal effects] [-.022] [-.029] [-.026] [-.030]

Covariates:
Individual characteristics Yes Yes Yes Yes
State labor market conditions No Yes No Yes
State and year dummies Yes Yes Yes Yes
Region by year dummies No No Yes Yes

Age restriction ≥ 35 ≥ 35 ≥ 35 ≥ 35
R-squared .062 .063 .064 .064
Number of observations 100474 100474 100474 100474

Note. The dependent variable is an indicator for jobs with 10 years or longer current employer tenure. The
regressor of interest is an indicator that takes 1 if the implied contract exception is in place and 0 otherwise. The
covariates on individual characteristics include age, age squared, three dummies for education attainment: high
school graduate, some college, more than college graduate where the omitted category is less than high school
graduate, dummies for nonwhite, Hispanic origin, and an interaction between nonwhite and Hispanic. The
covariates on state labor market conditions include employment-population ratio, the ratio of manufacturing
employment to non-manufacturing employment, and union coverage rate. Standard errors are computed by the
generalized Huber-White formula clustered by state. The marginal effects are evaluated at the means of the other
covariates. The F-test for joint significance of the region-by-year dummies rejects the null hypothesis of equal year
fixed effects across different geographic regions at one percent of significance level in columns 3 and 4. p<.01 (***),
p<.05 (**), p<.10 (*)
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Table 5: Logit Estimation Results: Effects on Pr[20 years or longer]

Dependent variable: Specifications
Indicator for jobs lasting at least 20 years (1) (2) (3) (4)

Implied-contract exception -.037 -.042 -.011 -.037
(Standard errors) (.068) (.060) (.068) (.062)
[Marginal effects] [-.008] [-.009] [-.002] [-.008]

Covariates:
Individual characteristics Yes Yes Yes Yes
State labor market conditions No Yes No Yes
State and year dummies Yes Yes Yes Yes
Region by year dummies No No Yes Yes

Age restriction ≥ 45 ≥ 45 ≥ 45 ≥ 45
Pseudo R-squared .048 .048 .050 .050
Number of observations 53965 53965 53965 53965

Note. The dependent variable is an indicator for jobs with 20 years or longer current employer tenure. The
regressor of interest is an indicator that takes 1 if the implied contract exception is in place and 0 otherwise. The
covariates on individual characteristics include age, age squared, three dummies for education attainment: high
school graduate, some college, more than college graduate where the omitted category is less than high school
graduate, dummies for nonwhite, Hispanic origin, and an interaction between nonwhite and Hispanic. The
covariates on state labor market conditions include employment-population ratio, the ratio of manufacturing
employment to non-manufacturing employment, and union coverage rate. Standard errors are computed by the
generalized Huber-White formula clustered by state. The marginal effects are evaluated at the means of the other
covariates. The F-test for joint significance of the region-by-year dummies rejects the null hypothesis of equal year
fixed effects across different geographic regions at one percent of significance level in columns 3 and 4. p<.01 (***),
p<.05 (**), p<.10 (*)
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significant correlation between the doctrine adoption and mean tenure would disappear with the

inclusion of the region-specific year fixed effects. However, the result in column 4 confirms that

the law reduced mean tenure by about 3.7 percent even after the region-by-year dummies are con-

trolled. The F-test for joint significance of the region-by-year dummies rejects the null hypothesis

of equal year fixed effects across different geographic regions at one percent of significance level.

Based on these observations, I conclude that the doctrine adoption reduced mean tenure slightly

by about four percent.

Tables 4 and 5 report the effects of the implied-contract exception on the incidence of long-term

employment relationships defined as jobs lasting at least 10 or 20 years continuously. In both tables,

marginal effects of the law indicator are evaluated at the mean values of the other covariates. All

the specifications in table 4 commonly demonstrate that recognizing the implied-contract exception

decreased the probability of being in 10 years or longer employment relationships by about three

percentage points relative to workers in the non-adopting states at that time. On the contrary,

table 5 indicates that the doctrine did not affect the probability of jobs lasting 20 years or longer

regardless of the choice of covariates. Smaller sample size due to more binding age restriction could

explain relatively large standard errors to certain extent. However, the magnitude of the estimated

coeffi cients on the law indicator is much smaller than those of table 4, which suggests the doctrine

mostly affected jobs with 10 to 20 years of tenure but not those lasting beyond 20 years.

In order to see whether the data support this interpretation, I estimate equation 2 by using

an indicator for jobs with 10 to 20 years of tenure as a dependent variable. For this estimation,

I restrict my sample to workers aged at least 35 years because workers younger than those ages

cannot accumulate substantial job tenure. The estimation results in table 6, in conjunction with

the results of tables 4 and 5, confirms the prediction that the law mainly reduced the incidence of

jobs with 10 to 20 years of tenure.

The contrasting effects of the law on the incidence of jobs with 10 to 20 years of tenure and those

lasting beyond 20 years of tenure could be interpreted in the following way. As soon as the law

is introduced, cost-minimizing employers would want to reduce the share of long-tenured workers

who are likely to receive the employment protection in their firms. However, they cannot reduce

the share of long-tenured workers immediately because discharging long-tenured workers who are

currently employed would be costly due to the protection. Instead, employers can prevent medium-
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Table 6: Logit Estimation Results: Effects on Pr[10 to 20 years]

Dependent variable: Specifications
Indicator for jobs with 10-20 years of tenure (1) (2) (3) (4)

Implied-contract exception -.072∗∗∗ -.091∗∗∗ -.109∗∗∗ -.112∗∗∗

(Standard errors) (.028) (.034) (.037) (.036)
[Marginal effects] [-.014] [-.017] [-.020] [-.021]

Covariates:
Individual characteristics Yes Yes Yes Yes
State labor market conditions No Yes No Yes
State and year dummies Yes Yes Yes Yes
Region by year dummies No No Yes Yes

Age restriction ≥ 35 ≥ 35 ≥ 35 ≥ 35
Pseudo R-squared .013 .013 .014 .014
Number of observations 100474 100474 100474 100474

Note. The dependent variable is an indicator for jobs with 10 to 20 years of current employer tenure. The regressor
of interest is an indicator that takes 1 if the implied contract exception is in place and 0 otherwise. The covariates on
individual characteristics include age, age squared, three dummies for education attainment: high school graduate,
some college, more than college graduate where the omitted category is less than high school graduate, dummies for
nonwhite, Hispanic origin, and an interaction between nonwhite and Hispanic. The covariates on state labor market
conditions include employment-population ratio, the ratio of manufacturing employment to non-manufacturing
employment, and union coverage rate. Standard errors are computed by the generalized Huber-White formula
clustered by state. The marginal effects are evaluated at the means of the other covariates. The F-test for joint
significance of the region-by-year dummies rejects the null hypothesis of equal year fixed effects across different
geographic regions at one percent of significance level in columns 3 and 4. p<.01 (***), p<.05 (**), p<.10 (*)
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tenured workers who are less likely to be protected by the law at that time from accumulating

substantial job tenure and being eligible for the protection in the future. In order to prevent

medium-tenured workers from accumulating substantial job tenure, employers would substitute

medium-tenured workers with newly hired employees because they still need a certain number of

workers. Consequently, the advancement of medium-tenured workers into long-tenured ones would

be reduced over time due to the substitution of medium-tenured workers with newly hired employees

by cost-minimizing employers.

There are at least two testable implications of this hypothesis. First, if the implied-contract

exception induce employers to substitute medium-tenured workers with newly hired employees, the

incidence of short-tenured jobs would become more common after the doctrine is recognized. In

order to test whether the data support this prediction, I estimate equation 2 by using an indicator

for jobs with five years or less tenure as a dependent variable. Again, when estimating the equation,

I restrict my sample to workers aged at least 25 years old, because workers younger than those ages

cannot accumulate effectively substantial job tenure.

Table 7 shows the estimation results. Although the implied-contract exception could reduce the

incidence of short-tenured jobs because employment protection in general is known to reduce new

hiring (Bentolila and Bertola, 1990; Hopenhayn and Rogerson, 1993), the estimated coeffi cients

on the law indicator in table 7 are all positive, supporting the hypothesis that employers would

react to the legal intervention by substituting medium-tenured jobs with short-tenured ones. When

state-level labor market conditions are controlled in columns 2 and 4, the incidence of short jobs

with five years or less tenure increased by about two percentage points due to the protection.

Although the estimation results in tables 6 and 7 show that the incidence of long jobs became

less common, while that of short jobs became more common following the adoption of the implied-

contract exception, it might take time for employers to adjust their employment policy to a new

legal circumstance and substitute long-tenured jobs with short-tenured ones. In order to explore

the temporal pattern of the impact of the law, I employ the event study model by Jacobson et al.

(1993). Particularly, I estimated:

Pr [C1 ≤ TENist ≤ C2] = Λ

(
η0 + ρs + ωt +

8∑
τ=−4

δτICEs,t−τ +Xitη1

)
, (3)
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Table 7: Logit Estimation Results: Effects on Pr[5 years or less]

Dependent variable: Specifications
Indicator for jobs with 5 years or less tenure (1) (2) (3) (4)

Implied-contract exception .048 .089∗∗∗ .072∗ .092∗∗∗

(Standard errors) (.053) (.034) (.037) (.036)
[Marginal effects] [.012] [.022] [.018] [.023]

Covariates:
Individual characteristics Yes Yes Yes Yes
State labor market conditions No Yes No Yes
State and year dummies Yes Yes Yes Yes
Region by year dummies No No Yes Yes

Age restriction ≥ 25 ≥ 25 ≥ 25 ≥ 25
Pseudo R-squared .106 .106 .107 .107
Number of observations 154797 154797 154797 154797

Note. The dependent variable is an indicator for jobs with 5 years or less current employer tenure. The regressor of
interest is an indicator that takes 1 if the implied contract exception is in place and 0 otherwise. The covariates on
individual characteristics include age, age squared, three dummies for education attainment: high school graduate,
some college, more than college graduate where the omitted category is less than high school graduate, dummies for
nonwhite, Hispanic origin, and an interaction between nonwhite and Hispanic. The covariates on state labor market
conditions include employment-population ratio, the ratio of manufacturing employment to non-manufacturing
employment, and union coverage rate. Standard errors are computed by the generalized Huber-White formula
clustered by state. The marginal effects are evaluated at the means of the other covariates. The F-test for joint
significance of the region-by-year dummies rejects the null hypothesis of equal year fixed effects across different
geographic regions at one percent of significance level in columns 3 and 4. p<.01 (***), p<.05 (**), p<.10 (*)
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where I use two dependent variables, Pr [TENist ≤ 5] and Pr [10 ≤ TENist ≤ 20]; ρs and ωt denote

state and year fixed effects, respectively; ICEs,t−τ is a set of event time dummies that take the value

of 1 if state s adopts the implied-contract doctrine in year t−τ and 0 otherwise; and Xit is a vector

of covariates. The set of parameters of interest, δτ s, captures the effects on the probability of long

jobs with 10 to 20 years of tenure (when Pr [10 ≤ TENist ≤ 20] is used as a dependent variable)

or the effects on the probability of short jobs with five years or less tenure (when Pr [TENist ≤ 5]

is used as a dependent variable) when τ years have passed since the law adoption. For example,

τ ∈ {−1, 0, 1} represents the period between the 12th month before the law adoption and the month

prior to the law adoption (τ = −1), the period between the month of the law adoption and the 11th

month since the law adoption (τ = 0), the period between the 12th month and the 23rd month

since the law adoption (τ = 1), respectively. By comparing the estimates of δτ s across different

values of τ , one can understand the temporal pattern of the law’s effects on the incidence of the long

and short jobs over time. I estimate equation 3 by a binary logit model using age restrictions of at

least 35 and 25 years old for the dependent variables of Pr [10 ≤ TENist ≤ 20] and Pr [TENist ≤ 5],

respectively. I cluster the standard errors at state level and all estimates are weighted by the share

of the CPS weights in each survey.

Figure 5 plots the estimated δ̂
τ
s in equation 3 against 12 event time slots, four leads and eight

lags, each of which is spaced by 12 months from one another. When plotting the estimates, I

normalize the coeffi cients on event time dummy for the year of law adoption (δ̂
0
) to be zero. In

panel A of figure 5, I control for individual characteristics (Xit) such as age, education, race, and

ethnicity as well as both state and year fixed effects. In panel B of figure 5, I add covariates related

to state-level labor market conditions (Zst) such as employment-to-population ratio, the ratio of

manufacturing employment to non-manufacturing employment, and union coverage rate of each

state in each year to the list of the covariates. Although the error bounds become larger with the

addition of the state-level covariates, overall patterns of the estimates are similar across both panels

of figure 5. The temporal patterns of the law’s effects on the longer jobs and the shorter ones are

overlapped with each other until the year of the law adoption, while they start diverging from each

other since then. Perhaps more importantly, the gap between the incidence of the longer jobs and

the shorter ones appear to be wider over time, suggesting that tenure distribution gradually shifted

from long-tenured jobs toward short-tenured ones over time following the law adoption.
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Figure 5: Time Patterns of the Law Impacts: Long Jobs vs. Short Jobs
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Note. The individual covariates include age, age squared, three dummies for education attainment: high school
graduate, some college, more than college graduate where the omitted category is less than high school graduate,
dummies for nonwhite, Hispanic origin, and an interaction between nonwhite and Hispanic. The state covariates
include employment-population ratio, the ratio of manufacturing employment to non-manufacturing employment,
and union coverage rate. Standard errors are computed by the generalized Huber-White formula clustered by state.
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Another testable implication of my hypothesis is that, if the reason why the incidence of jobs

with 20 years or longer tenure was not affected by the law (as shown in table 5) is because workers

who already had such long years of tenure at the time of the law adoption could receive the

protection, then it should follow that those workers could accumulate job tenure more easily than

their peers in the states without the protection. This implies, in the fullness of time, the incidence

of jobs with very long years of tenure would be more common in the adopting states than the

non-adopting states. In order to test whether the data support this prediction, I estimate the logit

model in equation 2 by using an indicator for jobs with 30 years or longer tenure as a dependent

variable. When estimating the equation, I add nine more recent years (2000-2008) to the 1978-1999

sample because the sample period of 1978-1999 is not long enough to detect any potential increase

in the incidence of jobs with 30 years or longer tenure under my hypothesis. In particular, workers

who already had 20 years of tenure when the law was introduced could accumulate 30 years of

tenure starting about a decade after the year of law adoption. Given that the latest year of the

law adoption in my sample is 1988, my 1978-1999 sample might not include a large enough number

of post-treatment observations to detect any increase in the incidence of 30 years or longer jobs.

I also restrict my sample to workers aged 55 or older because those younger than the age cannot

accumulate substantial years of job tenure.

Table 8 shows the estimation results. It reports that the estimated effects of recognizing the

implied contract exception on the incidence of jobs with 30 years or longer tenure are all positive,

suggesting that the observed zero effect of the implied-contract exception on the incidence of jobs

with 20 years or longer tenure in table 5 might be because workers who had already accumulated

20 years or longer tenure at the time of the law adoption were protected by the law. However, the

estimates are too imprecise to support this interpretation firmly. More importantly, since all the

states in my sample adopted the implied-contract exception between 1982 and 1988, the estimates

in table 8 implies that observations from more than two decades before and after the law adoption

are used to make a pre-post comparison, which is not convincing. Given these limitations, I take the

estimation results in table 8 as tentative evidence for my claim that the reason why the incidence

of jobs with 20 year or longer tenure are not affected by the law is presumably because workers who

already had such long years of tenure at the time of the law adoption were protected by the law

and thus could more easily accumulate job tenure further relative to their peers in states without
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Table 8: Effects on Pr[30 years or longer] for 1978-2008 Sample

Dependent variable: Specifications
Indicator for jobs lasting at least 30 years (1) (2) (3) (4)

Implied-contract exception .069 .095 .137∗ .146∗

(Standard errors) (.091) (.090) (.072) (.079)
[Marginal effects] [.010] [.014] [.014] [.021]

Covariates:
Individual characteristics Yes Yes Yes Yes
State labor market conditions No Yes No Yes
State and year dummies Yes Yes Yes Yes
Region by year dummies No No Yes Yes

Age restriction ≥ 55 ≥ 55 ≥ 55 ≥ 55
Pseudo R-squared .037 .038 .045 .045
Number of observations 32822 32822 32822 32822

Note. The dependent variable is an indicator for jobs with 30 years or longer current employer tenure. The
regressor of interest is an indicator that takes 1 if the implied contract exception is in place and 0 otherwise. The
covariates on individual characteristics include age, age squared, three dummies for education attainment: high
school graduate, some college, more than college graduate where the omitted category is less than high school
graduate, dummies for nonwhite, Hispanic origin, and an interaction between nonwhite and Hispanic. The
covariates on state labor market conditions include employment-population ratio, the ratio of manufacturing
employment to non-manufacturing employment, and union coverage rate. Standard errors are computed by the
generalized Huber-White formula clustered by state. The marginal effects are evaluated at the means of the other
covariates. The F-test for joint significance of the region-by-year dummies rejects the null hypothesis of equal year
fixed effects across different geographic regions at one percent of significance level in columns 3 and 4. p<.01 (***),
p<.05 (**), p<.10 (*)
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the protection.

6.2 Distributional difference-in-differences

6.2.1 Motivation

The estimation results so far indicate that the implied-contract exception exerted differential im-

pacts on different parts of the tenure distribution. The law reduced the incidence of long-term

employment relationships, defined as jobs with 10 years or longer tenure, by about three percent-

age points. However, the incidence of very long jobs lasting beyond 20 years was rarely affected.

On the other hand, the law increased the incidence of short-tenured jobs, defined as jobs with five

years or less tenure by about two percentage points. Consequently, average tenure was reduced by

about four percent. A reasonable interpretation of these results is that the law incentivized em-

ployers to gradually reduce the share of long-tenured jobs in their firms and utilize short-tenured

ones more than they used to. To the extent that such substitution occurs over time, the duration

of long-tenured jobs would become shorter, while that of short-tenured ones would become longer.

In the end, the overall effects of the law on the tenure distribution would be negative on the upper

part of the distribution, while the effects would be positive on the lower part of the distribution.

In order to test whether the data support this prediction, I attempt to estimate the causal

effect of the implied-contract exception on the overall tenure distribution. Note that my sample

consists of 30 states that recognized the implied-contract exception between 1982 and 1988 and

seven states that have never adopted the exception. Hence, none of the 37 states in my sample

adopted the implied-contract exception during 1978-1981, while the exception was in place in all

the 30 adopting states but not in the seven non-adopting states during 1989-1999. For subsequent

use, consider the implied-contract exception as a treatment; the 30 adopting states as a treatment

group; the 7 non-adopting states as a control group; the years 1978-1981 as period 1 (pre-treatment

period); and the years 1989-1999 as period 2 (post-treatment period). I assess the distributional

effects of the law on job tenure by looking at how a tenure distribution of the treatment group

changed between period 1 and period 2 relative to that of the control group.

Table 9 compares the changes in tenure distributions of the treatment and control groups

between period 1 and period 2. Tenure distributions shifted to the left in both groups, however,
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Table 9: Comparison of Tenure Distributions: Adopting States vs. Non-Adopting States

Control group Treatment group
Pre Post Post-Pre Pre Post Post-Pre

10th percentile 0.51 0.52 0.01 0.53 0.52 -0.01
25th percentile 1.53 1.34 -0.18 1.60 1.38 -0.22

median 4.60 4.06 -0.54 4.86 4.08 -0.78
mean 7.99 7.17 -0.82 8.45 7.23 -1.17

75th percentile 11.26 10.10 -1.16 12.13 10.22 -1.92
90th percentile 21.56 19.61 -1.94 23.20 19.73 -3.47

Note. Control group represents observations from the seven states that never adopted the implied-contract
exception, while treatment group denotes observations from the 30 states that adopted the implied-contract
exception between 1982 and 1988. Pre-treatment period is 1978-1981, while post-treatment period is 1989-1999.

the shift is slightly more pronounced among the treatment group. Of course, a simple comparison

of tenure distributions between the treatment and control groups would not reflect any causal

effect of the law adoption. In order to assess the causal effect, it needs to identify and estimate

a counterfactual tenure distribution of the treatment group if the implied-contract exception had

not been adopted in those states. Comparing the counterfactual tenure distribution with a realized

tenure distribution of the treatment group would yield the causal effect of the legal intervention on

the overall tenure distribution of the adopting states.

6.2.2 Model

A question that naturally follows is how to identify such a counterfactual distribution. Recently,

Bonhomme and Sauder (2011) provided conditions under which the counterfactual distribution can

be identified. In order to apply their econometric model to my study, I begin by estimating the

following equation by the OLS method:

TENist = αs + γt +Xitβ + Zstπ + εist, (4)

where TENist denotes years of job tenure of worker i in state s in year t; αs and γt denotes state

and year fixed effects; Xit represents individual-level covariates of worker i in year t such as age,

age squared, categorized educational attainment, dummies for race, Hispanic ethnicity, and their

interaction; Zst stands for state-level covariates such as employment-to-population ratio, the ratio
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Figure 6: Scatter Plot between Tenure and Residual Tenure

of manufacturing employment to non-manufacturing employment, and union coverage rate of state

s in year t.

Given the OLS estimates from equation 4, I calculate

Uist = TENist − γ̂t −Xitβ̂ − Zstπ̂, (5)

where γ̂t, β̂, and π̂ are the OLS estimated coeffi cients of equation 4 for survey year dummies,

covariates on individual characteristics, and covariates on state labor market conditions. By con-

sidering the residual Uist as a new dependent variable, I control for any unwanted effects of those

covariates. Figure 6 shows that the residual tenure (Uist) is strongly correlated with the tenure

(TENist), which suggests that the effects of the law adoption on the tenure distribution would be

similar to those for the residual tenure distribution.

I re-label the time subscript of the residual tenure, Uist, in equation 5 in the following way:

Uist = Uis1 if t belongs to period 1 (pre-treatment, 1978-1981)

Uist = Uis2 if t belongs to period 2 (post-treatment, 1989-1999)

Following the potential outcome framework by Rubin (1974), let U1is2 (or U
0
is2) denote potential

years of the residual tenure of worker i in state s in period 2 if the implied-contract exception had
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been (or had not been) in place in the state. The object of interest is the quantile treatment effects

on the treated (QTT) at each τth percentile point of the residual tenure distribution:

QTT (τ) = F−1Uis2|Ds=1 (τ)− F−1
U0is2|Ds=1

(τ) , τ ∈ (0, 1) , (6)

where F−1W (·) denotes the inverse of the cumulative distribution function (CDF) of a random vari-

able W ; Ds denotes an indicator variable that takes 1 if state s belongs to the treatment group and

0 otherwise. Since the distribution of Uis2|Ds = 1 is empirically observable, it is straightforward

to estimate F−1Uis2|Ds=1 (·) nonparametrically. The main challenge is how to identify F−1
U0is2|Ds=1

(·),

which is counterfactual and hence unobservable from the data. In order to identify the counter-

factual distribution of U0is2|Ds = 1, I employ the econometric model developed by Bonhomme and

Sauder (2011). Specifically, I model Uis1 and U0is2 as the sum of three components:

Uis1 = α1 + ηs + vis1 (7)

U0is2 = α02 + ηs + v0is2, (8)

where α1 and α02 are scalar parameters; ηs denotes state fixed effects that are likely to be correlated

with Ds; vis1 and v0is2 are idiosyncratic error terms that are allowed to correlate with each other in

an arbitrary way.

I make two independence assumptions on equations 7 and 8.

Assumption 1 (DID assumption) vis1 and v0is2 are independent of Ds.

Assumption 1 is analogous to the key identification assumption of the standard difference-in-

differences (DID) model. The standard DID model assumes that treatment and control groups share

common time-varying unobservables in outcome, hence such confounders can be differenced out by

taking difference between pre-treatment and post-treatment means within each group. Analogously,

assumption 1 requires that treatment (Ds = 1) and control (Ds = 0) groups share common time-

varying unobservables (vis1 and v0is2) in the residual tenure.

Assumption 2 (FE assumption) vis1 and v0is2 are independent of ηs given Ds.

Assumption 2 requires that vis1 and v0is2 are independent of state fixed effects, ηs, within each
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of the treatment and control groups. Note that ηs is still allowed to be correlated with treatment

indicator (Ds). In this respect, ηs is analogous to a fixed effect in the standard linear panel regression

in that it is uncorrelated with time varying innovations (vis1 and v0is2) but may be correlated with

a regressor of interest (Ds) (Bonhomme and Sauder, 2011).

Both assumption 1 and assumption 2 impose certain restrictions on the time-varying unob-

servable factors (vis1 and v0is2) of the residual tenure. Assumption 1 requires that such factors

are balanced between the treatment and control groups, while assumption 2 requires that they

are also balanced across different states within each of the treatment and control groups. Given

that job tenure depends on labor market conditions which are likely to differ across states, these

assumptions seem to be unappealing. However, the residual tenure has been calculated by filtering

out the effects of state-level labor market conditions such as employment, industrial composition,

and unionization level from job tenure. To the extent that these state-level covariates account for

potential state-specific trends in job stability, assumptions 1 and 2 may not be restrictive for my

application.

Given the additive structure of the residual tenure in equations 7 and 8 and the two independence

assumptions (assumption 1 and assumption 2), the probability density function (PDF) of the

counterfactual U0is2|Ds = 1 is identified as (Corollary 1 of Bonhomme and Sauder, 2011):

fU0is2|Ds=1 (u) =
1

2π

∫ ∞
−∞

exp (−jhu)
E [exp (jhUis1) |Ds = 1]

E [exp (jhUis1) |Ds = 1]
E [exp (jhUis2) |Ds = 0] dh, (9)

where h ∈ R and j =
√
−1. Details on this identification result are in the appendix. I estimate

equation 9 with

f̂U0is2|Ds=1 (u) =
1

2π

∫ TN

−TN
exp (−jhu)

1

N1

∑
i,Ds=1

exp (jhUis1)

1

N0

∑
i,Ds=0

exp (jhUis1)

1

N0

∑
i,Ds=0

exp (jhUist2) dh, (10)

where N1 and N0 denote number of observations of the treatment and control groups, respectively;

TN is a trimming parameter for the integration in equation 10. Following Bonhomme and Sauder

(2011), I choose TN by a rule of thumb method suggested by Diggle and Hall (1993). Details on

this procedure are in the appendix.
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6.2.3 Results

Panel A of figure 7 plots the estimated PDFs of the realized residual tenure of the treatment

group in period 2 (Uis2|Ds = 1; solid line) and the counterfactual residual tenure of the same

group in the same period if the implied-contract exception had not been in place (U0is2|Ds = 1;

dashed line) that is calculated from equation 10. Since I compare a realized distribution with a

counterfactual one, any difference between the two distributions can be interpreted as a causal

effect of the implied-contract exception. Although the estimated counterfactual density entails

some bumpiness, comparing overall shape of the two distributions reveals that the implied-contract

exception shifts the center of the residual tenure distribution slightly to the left.

Panel B of figure 7 shows the corresponding cumulative distribution functions (CDFs) calculated

from integrating the estimated densities in panel A. The estimated CDFs demonstrate that the

implied-contract exception increased both upper and lower parts of the distribution, while reducing

the middle part of the distribution. In panel C, I invert the estimated CDFs in panel B and calculate

the quantile treatment effects on the treated (QTT) given in equation 6. The result shows a clear U-

shaped pattern of the quantile treatment effects: raising both upper and lower parts of the residual

tenure distribution, while reducing the middle part of the distribution. In order to investigate

statistical significance of the estimated quantile treatment effects, I also calculate error bounds by

two times of bootstrap standard errors with 500 iterations. Following Hall (1992) and Horowitz

(2001), when estimating the bootstrap confidence interval, I use a larger40 trimming parameter

(i.e. undersmoothing) than the one chosen to compute the point estimates in equation 10. The

negative effects on the middle of the distribution and the positive effects on the lower decile of

the distribution are statistically significant, while the effects on the upper tail are statistically

insignificant.

Although the results for the residual tenure distribution cannot be directly translated to the

effects on the tenure distribution, the results have some implications. As figure 6 suggests, the

residual tenure is strongly correlated with job tenure in my sample. Hence, one can reasonably

predict that the qunatile treatment effects of the law adoption on the tenure distribution would be

similar to those for the residual tenure distribution. This implies that the implied-contract exception

40 I choose to use TN = 7.2 for computing the bootstrap confidence interval, which is four times larger than TN = 1.8
that I use to compute the density estimation.
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Figure 7: Estimated Distributional Effects of the Implied-Contract Exception on the Residual
Tenure
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Note. When estimating the realized density, I use Gaussian kernel with the rule of sum bandwidth suggested by
Silverman (1986). When estimating the counterfactual density, I choose to use a trimming parameter by a simple
method of Diggle and Hall (1993). Error bounds of the quantile treatment effects are calculated by two times of
bootstrap standard errors with 500 iterations. When computing the bootstrap standard errors, I use a trimming
parameter four times larger than what is used for the point estimate following the suggestions of Hall (1992) and
Horowitz (2001).

40



is likely to increase the lower part of the tenure distribution but also decrease the upper part of the

distribution, which is predicted to happen if employers substitute longer-tenured jobs with shorter-

tenured ones in order to minimize employment cost under the implied-contract exception. In this

respect, I take the estimation results in figure 7 as additional evidence supporting my substitution

hypothesis.

7 Conclusion

Exploiting the cross-state and over-time variation in adopting the implied-contract exception to the

conventional employment-at-will doctrine in the U.S. common law system, I examine the causal

effect of the protection on mean tenure and the incidence of long-term employment relationships

in the U.S. labor market during 1978 to 1999. I find that the implied-contract exception decreased

mean tenure by about four percent and the probability of being in long-term employment relation-

ships, defined as jobs lasting longer than 10 years, by about three percentage points. However, I

find no evidence that the incidence of jobs with 20 years or longer tenure was affected by the law.

The observed labor market shift away from long-term employment relationships seems to have

been driven by cost-minimizing employers’reaction to the legal intervention by gradually replacing

long-tenured jobs, which are likely to be protected by the law, with short-tenured ones which are

less likely to be protected. I observe that, as soon as the law had been introduced, long-tenured jobs

became less and less common over time, while short-tenured ones became more and more common.

Comparing tenure distributions of states that adopted the implied-contract exception with that of

non-adopting states across pre-adoption and post-adoption periods, I also find evidence that the law

changed the tenure distribution by increasing the duration of short-tenured jobs but also decreasing

that of longer-tenured ones, which is predicted to happen if long-tenured jobs were substituted with

short-tenured ones.

In order to calculate how much my primary findings can account for the observed decline in job

tenure, figure 8 depicts the time series of mean tenure and the incidence of long-term employment

relationships during 1978 to 1999 conditioning on workers’demographic characteristics. Panel A of

figure 8 indicates that mean tenure declined by about 20 percent between 1978 and 1999. Panel B of

figure 8 shows that the probability of being in long-term employment relationships with at least 10
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years of tenure decreased by about 8 percentage points over the same period. This indicates that,

roughly speaking, the estimated negative four percent of the law impact on mean tenure accounts

for about 20 percent of the observed decline in the average tenure. Also, the estimated negative

three percentage points of the law’s effect on the incidence of long-term employment relationships

accounts for about 37.5 percent of the observed decline in the incidence of the long-term employment

relationships.

Based on these results, I conclude that the observed decline in job stability in the U.S. can be,

at least partly, explained by the changes in legal environments during the 1980s, an institutional

factor which has rarely been discussed by the previous literature. It seems that the implied-contract

exception changed the tenure distribution from one state where long-term employment relationships

are more common to another state where such relationships are less common and employers rely

on short-tenured jobs more than they used to. Such findings also add to a line of research on

employment protection (Acemoglu and Angrist, 2001; Autor, 2003; Yoo and Kang, 2012) in that

employment protection could decrease employment of its protected worker group by increasing

firing costs of those workers.
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Figure 8: Decline in mean tenure and the incidence of long-term employment relationships
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Note. Panel A plots estimated coeffi cients of year dummies from the OLS regression of the logarithm of years of job
tenure on survey year dummies, age, age squared, categorized education dummies, and dummies for nonwhite,
Hispanic origin, and their interaction. Panel B plots estimated marginal effects of survey year dummies from a logit
regression of an indicator for jobs with at least 10 years of tenure on the same covariates used for the OLS regression
in panel A. for those aged 35 or older. The marginal effects are evaluated at the mean values of the other covariates.
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A Details on Reweighting Procedure

This section summarizes the reweighting procedure, originally suggested by DiNardo, Fortin, and

Lemieux (1996), that I applied to the CPS job tenure data in figure 4 in section 5. The goal is

to calculate the counterfactual tenure distributions in the years 1982-1988 and 1989-1999, had the

worker characteristics remained at the 1978-1981 level. Comparing such counterfactual distribu-

tions with the realized 1978-1981 tenure distribution observed in the data can be understood as

investigating how the tenure distribution has changed over time controlling for the changes in the

worker characteristics. In the following presentation of the method, I heavily draw on DiNardo et

al. (1996) and Shimizutani and Yokoyama (2009) among others.

For this section, let us denote years 1978-1981, 1982-1988, and 1989-1999 as period 1, 2, and 3,

respectively. The probability density function (PDF) of job tenure in the period 1 can be written

as

f (y|T = 1) =

∫
f (y|X = x, T = 1) g (x|T = 1) dX (11)

where Y and X represent a workers’ job tenure and demographic characteristics whose PDF is

given as f (·) and g (·), respectively; and T ∈ {1, 2, 3} denotes the period in which the observation

is recorded. Similarly, the PDF of job tenure in the period 2 is

f (y|T = 2) =

∫
f (y|X = x, T = 2) g (x|T = 2) dX (12)

Note that any difference between f (y|T = 2) and f (y|T = 1) might result from two reasons.

First, the relationship between job tenure(Y ) and worker characteristics (X) has changed over

time. More precisely, the joint distribution between Y and X had changed over time, hence,

f (Y |X,T = 1) 6= f (Y |X,T = 2). Second, although the relationship between job tenure and worker

characteristics are the same between the two periods, i.e. f (Y |X,T = 1) = f (Y |X,T = 2), the

composition of workers has changed, or more precisely, the distribution of worker characteristics

has changed over time: g (X|T = 1) 6= g (X|T = 2) . Depending on which factor mainly account for

the difference between f (y|T = 2) and f (y|T = 1), the observed change in tenure distribution can

be understood as reflecting either the structural change in job stability (if the former is the main

reason) or simply the changes in worker composition (if the latter one is the main reason).
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In order to investigate whether the shift of tenure distribution toward long jobs observed in my

sample is structural or compositional, I consider the counterfactual PDF of job tenure in the period

2, had the distribution of worker characteristics remained at the same level as the period 1:

f̃ (y|T = 2) =

∫
f (y|X = x, T = 2) g (x|T = 1) dX (13)

Note that the counterfactual density, f̃ (y|T = 2), is calculated from reweighting the conditional

density of Y given X in the period 2, f (Y |X,T = 2), using the distribution of X in the period 1,

g (X|T = 1), as weights. Since the distribution of X is controlled between equation 11 and 13, any

difference in the two densities can be understood as reflecting f (Y |X,T = 1) 6= f (Y |X,T = 2): the

structural relationship between tenure and worker characteristics has changed, or in other words,

change in job stability.

Unfortunately, estimating equation 13 directly is challenging due to the curse of high dimen-

sionality. DiNardo et al. (1996) suggested that equation 13 can be estimated semiparametrically

by a simple use of logit model. Particularly, equation 13 can be rewritten as

f̃ (y|T = 2) =

∫
f (y|X = x, T = 2) g (x|T = 1) dX (14)

=

∫
f (y|X = x, T = 2) g (x|T = 2)

g (x|T = 1)

g (x|T = 2)
dX (15)

=

∫
f (y|X = x, T = 2) g (x|T = 2)

g (T = 1|X = x) Pr [T = 2]

g (T = 2|X = x) Pr [T = 1]
dX (16)

=

∫
f (y|X = x, T = 2) g (x|T = 2)ω (x) dX (17)

where equation 16 holds by the Bayes rule. Following DiNardo et al. (1996), I calculate the

reweighting function ω (X) ≡ g(T=1|X) Pr[T=2]
g(T=2|X) Pr[T=1] by estimating g (T = 1|X) and g (T = 2|X) using

logit model.

Similarly, I reweight the period 3 tenure density using the distribution of worker characteris-

tics in the period 1 and calculate f̃ (y|T = 3). I plot the kernel density estimates of f (y|T = 1),

f̃ (y|T = 2), and f̃ (y|T = 3) as well as their cumulative distribution functions in figure 4 in section

5.

49



B Details on deriving equation 9

Intuitively, the model by Bonhomme and Sauder (2011) can be understood as a logical extension of

the standard difference-in-differences (DID) model. In the standard DID model, the average treat-

ment effect (ATE) can be identified by comparing the change in the mean outcome of the treatment

group between pre-treatment and post-treatment periods with the contemporaneous change in the

mean outcome of the control group. Analogously, in the distributional DID model by Bonhomme

and Sauder (2011), the quantile treatment effects (QTE) can be identified by comparing the change

in the outcome distribution of the treatment group between pre-treatment and post-treatment pe-

riods with the contemporaneous change in the outcome distribution of the control group. Just as a

counterfactual mean is identified by adding and subtracting realized, hence empirically observable,

means in the standard DID model, a counterfactual density is identified by manipulating realized

densities in the distributional DID model. Of course, manipulating densities is not as simple as

manipulating means. However, the seemingly challenging calculation can be easily performed by a

simple use of the characteristic function, which is defined as:

Definition The characteristic function of a random variableW , ΨW (h), is defined as ΨW (h) ≡

E [exp (jhW )] where j =
√
−1 and h ∈ R.

For any real-valued random variable, it is known that the PDF of the random variable can be

achieved by the Fourier inversion of its characteristic function:

fW (w) =
1

2π

∫ ∞
−∞

exp (−jhw) ΨW (h) dh (18)

Thus, instead of identifying the PDF of the counterfactual U0is2 |Ds = 1 directly, I can identify

its characteristic function first and then transform it to its density by equation 18.

Under the additive structure of Uis1 and U0is2 given in equations 7 and 8 and the independence

assumptions 1 and 2, Bonhomme and Sauder (2011) showed that the characteristic function of the
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counterfactual U0is2|Ds = 1 is identified as

ΨU0is2|Ds=1 (h) = E
[
exp

(
jhU0ist2

)
|Ds = 1

]
(19)

= E
[
exp

(
jh
{
α02 + ηs + v0is2

})
|Ds = 1

]
(20)

= E
[
exp

(
jhα02

)
exp (jhηs) exp

(
jhv0ist2

)
|Ds = 1

]
(21)

= exp
(
jhα02

)
E
[
exp (jhηs) exp

(
jhv0ist2

)
|Ds = 1

]
(22)

= exp
(
jhα02

)
E [exp (jhηs) |Ds = 1]E

[
exp

(
jhv0ist2

)
|Ds = 1

]
(23)

= exp
(
jhα02

)
E [exp (jhηs) |Ds = 1]E

[
exp

(
jhv0ist2

)
|Ds = 0

]
(24)

= exp
(
jhα02

) E [exp (jhηs) |Ds = 1]

E [exp (jhηs) |Ds = 0]
E [exp (jhηs) |Ds = 0] (25)

E
[
exp

(
jhv0ist2

)
|Ds = 0

]
=

E [exp (jhηs) |Ds = 1]

E [exp (jhηs) |Ds = 0]
E
[
exp

(
jh
{
α02 + ηs + v0is2

})
|Ds = 0

]
(26)

=
E [exp (jhηs) |Ds = 1]

E [exp (jhηs) |Ds = 0]
E
[
exp

(
jhU0ist2

)
|Ds = 0

]
(27)

=
exp (jhα1)E [exp (jhηs) |Ds = 1]E [exp (jhv1st1) |Ds = 1]

exp (jhα1)E [exp (jhηs) |Ds = 0]E [exp (jhv1st1) |Ds = 1]
(28)

E
[
exp

(
jhU0ist2

)
|Ds = 0

]
=

exp (jhα1)E [exp (jhηs) |Ds = 1]E [exp (jhv1st1) |Ds = 1]

exp (jhα1)E [exp (jhηs) |Ds = 0]E [exp (jhv1st1) |Ds = 0]
(29)

E
[
exp

(
jhU0ist2

)
|Ds = 0

]
=

E [exp (jh {α1 + ηs + vis1}) |Ds = 1]

E [exp (jh {α1 + ηs + vis1}) |Ds = 0]
E
[
exp

(
jhU0ist2

)
|Ds = 0

]
(30)

=
E [exp (jhUis1) |Ds = 1]

E [exp (jhUis1) |Ds = 0]
E
[
exp

(
jhU0ist2

)
|Ds = 0

]
(31)

=
ΨUis1|Ds=1 (h)

ΨUis1|Ds=0 (h)
ΨU0is2|Ds=0 (h) (32)

where j =
√
−1; equation 19 holds by the definition of a characteristic function given in definition

1; equations 20, 27, and 31 are from the additive structure of Uis1 and U0is2 given in equations 7

and 8; equation 22 holds because α02 is a non-random parameter; equations 23 and 26 hold by the

conditional independence between ηs and v
0
is2 given Ds in assumption 2; equations 24 and 29 hold

by the independence between Ds and v0is2in assumption 1; and equations 26 and 30 hold by the

conditional independence between ηs and v
0
is2 given Ds in assumption 2.

Substituting equation 32 into equation 18 yields equation 9.
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C Details on Choice of the Truncation Parameter

Following Bonhomme and Sauder (2011), I choose TN in equation 10 by a rule of thumb method

suggested by Diggle and Hall (1993). Diggle and Hall (1993) show that an optimal TN must solve

Ψ̂U0is2|Ds=1 (TN ) = N−1/2, (33)

which implies

log
∣∣∣Ψ̂U0is2|Ds=1 (TN )

∣∣∣ = −1

2
logN (34)

Figure 9 shows that there are many solutions for equation 34. Among them, I choose TN = 1.8

for my estimation results. For robustness check, I also estimate equation 34 using TN = 5, 10, and

20, too. Figure 10 compare estimated densities based on the different use of truncation parameters

with the result from my choice TN = 1.8. Although bumpiness of the estimated densities increase

with larger truncation parameters (i.e. undersmoothing), overall shape of the densities are similar.

This indicates that cumulative distributions and quantile treatment effects, which are calculated

by integrating the densities, would not be affected much by the choice of truncation parameters.

Figure 9: Log of Absolute Value of Estimated Characteristic Function
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Figure 10: Robustness Check for Alternative Use of Truncation Parameters
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D Results Based on the Alternative Legal Classification

Table 10 lists the timing of the law adoption based on the Walsh and Schwarz (1996) legal classifi-

cation. Among the 50 states excluding the District of Columbia, 17 states are coded inconsistently

between the legal classification by Autor et al. (2006) that I used for my main results and the

classification by Walsh and Schwarz (1996). Those 17 states are marked with an asterisk in table

10. For robustness check, I modify only what I view the three leading discrepancies, which are

marked boldfaced in table 10, out of the 17 states in the legal classification by Walsh and Schwarz

(1996) and replicate my main estimation results.

Table 10: Timing of Law Adoption by Alternative Legal Classification)

Year of Adoption States # of States
1976 Oklahoma 1
1978 Oregon 1
1980 New Mexico, Michigan 2
1981 California*, Utah*, Tennessee 3
1982 New York 1
1983 Missouri, South Dakota, Minnesota, Alaska 8

Arizona, Nevada, Kentucky, Nebraska
1984 North Dakota, Colorado*, Washington*, Kansas 5
1985 Maine*, Maryland, New Jersey, Wisconsin, Ohio* 7

Wyoming, Connecticut, Mississippi*
1986 West Virginia, Idaho*, Vermont*, Hawaii 4
1987 Illinois*, Arkansas*, Montana, South Carolina, Alabama 5
1988 New Hampshire 1
1989 Iowa* 1

Indiana*, Texas*, Massachusetts*, Virginia*
Never had laws Rhode Island, Pennsylvania, Delaware, 11

North Carolina, Georgia, Florida, Louisiana

Total 50

54



Table 11: Robustness Check: Effects on Mean Log Tenure

Specification
Variables (1) (2) (3) (4)

Implied-contract exception -.023 -.042
∗∗

-.028 -.035
∗

(Standard errors) (.022) (.016) (.020) (.018)

Covariates:
Individual characteristics Yes Yes Yes Yes
State labor market conditions No Yes No Yes
State and year dummies Yes Yes Yes Yes
Region by year dummies No No Yes Yes

R-squared .232 .232 .233 .233
Number of observations 246112 246112 246112 246112

Table 12: Robustness Check: Effects on Pr[10 years or longer]

Specification
Variables (1) (2) (3) (4)

Implied-contract exception -.105
∗∗∗

-.126
∗∗∗

-.112
∗∗∗

-.114
∗∗∗

(Standard errors) (.036) (.031) (.034) (.033)
[Marginal effects] [-.026] [-.031] [-.028] [-.029]

Covariates:
Individual characteristics Yes Yes Yes Yes
State labor market conditions No Yes No Yes
State and year dummies Yes Yes Yes Yes
Region by year dummies No No Yes Yes

Age restriction ≥35 ≥35 ≥35 ≥35
Pseudo R-squared .061 .062 .063 .063
Number of observations 139094 139094 139094 139094
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Table 13: Robustness Check: Effects on Pr[20 years or longer]

Specification
Variables (1) (2) (3) (4)

Implied-contract exception -.074 -.064 -.058 -.069
(Standard errors) (.050) (.046) (.055) (.052)
[Marginal effects] [-.015] [-.013] [-.012] [-.014]

Covariates:
Individual characteristics Yes Yes Yes Yes
State labor market conditions No Yes No Yes
State and year dummies Yes Yes Yes Yes
Region by year dummies No No Yes Yes

Age restriction ≥45 ≥45 ≥45 ≥45
Pseudo R-squared .047 .048 .049 .049
Number of observations 74175 74175 74175 74175

Table 14: Robustness Check: Effects on Pr[five years or less]

Specification
Variables (1) (2) (3) (4)

Implied-contract exception .072 .107∗∗∗ .090∗∗∗ .101∗∗∗

(Standard errors) (.041) (.028) (.034) (.031)
[Marginal effects] [.018] [.027] [.023] [.025]

Covariates:
Individual characteristics Yes Yes Yes Yes
State labor market conditions No Yes No Yes
State and year dummies Yes Yes Yes Yes
Region by year dummies No No Yes Yes

Age restriction ≥25 ≥25 ≥25 ≥25
Pseudo R-squared .114 .115 .115 .115
Number of observations 215329 215329 215329 215329
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Figure 11: Robustness Check: Effects on the Residual Tenure Distribution
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