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Abstract

There is still no consensus on the causes of the increase of earnings instability in the

US. It is difficult to attribute the rise in instability to job mobility because there is no

evidence of a contemporaneous increase in turnover or separations. Using both a simple

descriptive method and a formal error component model of the covariance structure, this

paper shows that job mobility accounts for a substantial part of the increase in earnings

instability. The empirical evidence is consistent with the predictions of a search and

matching model where an increase in the variance of productivity shocks increases on-

the-job search and earnings instability among job changers while leaving job turnover and

earnings instability of job stayers approximatively constant.
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1 Introduction

The evolution of earnings instability –i.e. the variance of the transitory component of individ-

ual earnings– in the U.S. is well researched since the work of Gottschalk and Moffitt (1994).

Although most scholars agree that earnings instability for men raised in the ’70s and in the

early ’80s and flattened out in the ’90s, little is known about the causes of its increase.1

Workers’ mobility is a possible explanation of earnings instability either because individ-

uals search for better matches with different firms (Topel and Ward, 1992) or because of the

scarring effects of unemployment (Huff-Stevens, 2001). Yet in the vast literature on earnings

dynamics the link between workers mobility and earnings instability has received scant atten-

tion probably because identifying a clear decline in job security and job stability has proved

elusive. A considerable amount of research has studied the frequency of job changes (voluntary

and unvoluntary) and most studies found very little if any increase over time at least until the

late 1990s.2 However, even if the frequency of job changes has not increased much over time,

earnings instability in consequence of job change may have increased if job changers experience

higher wage losses or gains upon job change.

In a different strand of literature, Kambourov and Manovskii (2008) on PSID data and

Moscarini and Thompson (2007) on CPS data, show a substantial increase over time in workers’

mobility across industry and occupation at different levels of aggregation especially in the ’70s

and ’80s (see Figure 2 and 3 in Kambourov and Manovskii, 2008) accompanied by a decline in

the ’90s in CPS data.3 On the other side of the market, firms also have become more unequal:

1Gottschalk and Moffitt (2009) and Meghir and Pistaferri (2011) offer recent and complete oveviews of the
literature. Among the papers which used PSID data in levels rather than year-to-year changes and found an
increase in instability: Moffitt and Gottschalk (2002, 2012), Jensen and Shore (2010), Haider (2001), Hyslop
(2001). A recent reanalysis of the PSID by Shin and Solon (2011) partially disagrees on the timing of the rise of
instability: it trended upwards during the 1970s, but did not show a clear trend after that until climbing again
after 1998. However the difference is explained by their looking at year-to-year earnings changes (i.e. earnings
volatility) rather than earnings levels (see Section 4).

2See for example the articles by Jaeger and Huff-Stevens, Gottschalk and Moffitt, Neumark et al. and Valletta
in the special issue of the Journal of Labor Economics 17(4), October 1999. More recently, using various data
sources, Huff-Stevens (2005) concluded that the prevalence of long-term employment relationships for men was
stable between 1969 and 2002. Farber (2008) finds an increase the proportion of workers in jobs with less than
one year of tenure. However he agrees that this increase is recent and the measure is stable until the early
nineties. Hallock (2009) finds a recent decline in worker-firm attachment. Celik et al. (2012) and Davis et al.
(2012) find that the fraction of workers who do not change jobs (defined as having the same employer over two
years) is relatively constant.

3Industry and occupational mobility are likely to be correlated with job change and Kambourov and
Manovskii (2008) report a correlation of 0.8 between two-digit occupation switch and employer change and
a correlation of 0.86 between two-digit industry switch and employer change. However, this literature is not
necessarily in contrast with the literature on job stability in that one can experience occupation changes with
the same employer.
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between-plant measures of wage and productivity dispersion have increased over time in the

U.S. and there is evidence of a positive correlation between individual wage inequality and

firm productivity dispersion (Dunne et al., 2004, claim that virtually the enitre increase in the

dispersion of hourly wages in manufacturing between 1975 and 1992 is accounted for by between-

plants components; Leonardi, 2007, documents a positive correlation between individual wages

and dispersion of capital-labor ratios at the firm level). Some papers claim that there is more

firm volatility measured as the variance of growth rates of sales, employment and wages (Comin

and Philippon, 2006, and Comin et al., 2009) although there is no consensus on whether the

phenomenon is limited to big firms: Davis et al. (2007) note that this phenomenon is more

evident among listed – and therefore larger– firms while it is absent in smaller plants. Overall

these various pieces of evidence are suggestive that higher earnings instability may be associated

not much with a higher turnover but but rather with a higher variance of earnings changes.4

To establish the link between instability and mobility, I first assess the contribution of job

changers to the evolution of the overall transitory variance of earnings, secondly I provide a

model to interpret the descriptive evidence.

In the empirical part of the paper I use PSID data on male heads of household and divide

the sample into job stayers and job changers using the survey information on employer tenure.

In the course of the paper I refer to job changers (and job stayers) for convenience, but I look

at employment spells after job change i.e. I allow the change to affect individual wages for

a certain period of time. Endogenous job mobility is not modelled on the assumption that

the characteristics of job changers have not changed over time, because this paper focusses

on trends over time rather than differences across job stayers and job changers in a cross

section. I document the different evolution of instability between job stayers and job changers

using two methods: the descriptive measures of earninigs instability due to the early work by

Gottschalk and Moffitt (1994 and 2009) and the more formal permanent-transitory variance

decomposition method common in the literature on earnings dynamics (Meghir and Pistaferri,

4I am not aware of any studies that have documented how average returns (let alone the variance of returns)
to employer and occupation change have changed over time with the partial exception of Molloy et al. (2013),
however some literature points clearly in the direction of higher wage changes over time. Kambourov and
Manovskii (2009) show that the heterogeneity of workers’ occupational experience can account for part of the
cross sectional variance of wages in the same age-education group. Poletaev and Robinson (2008) show that
wage losses of displaced workers are larger the larger the distance of the ”portfolio” of skills of their occupations
before and after job loss. Violante (2002) develops a model in which technological change makes it more difficult
for workers to transfer their skills to more recent vintages of capital. As a result, workers experience larger wage
losses upon separation which results in an increase in the variance of transitory earnings.
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2004). With both methods I find a higher increase over time in the transitory variance of

earnings among job changers rather than job stayers. (In the course of the paper I will refer

to the ”transitory variance” meaning the variance of the transitory component of earnings,

likewise the ”permanent variance” indicates the variance of the permanent component.)

The empirical part is related to few papers in the literature on earnings instability. Gottschalk

and Moffitt (1994) made an early attempt to distinguish the contribution of low-tenured work-

ers to the trend of earnings instability. Huff-Stevens (2001) looked at the effect of job change

on earnings instability focussing on involuntary displacement. More recently Celik et al. (2012)

use CPS, SIPP and employer-employee matched data and find a decrease in earnings instabil-

ity among job changers due to declining unemployment associated with job change. I find an

increase in earnings instability of job changers but differently from Celik et al. (2012) I use

PSID data over a longer time period and I cannot distinguish between quits and layoffs. In

a related paper Cappellari and Leonardi (2013) use Italian employer-employee matched data

and model the effect of tenure directly within error-component models of earnings dynamics.

Hospido (2012) decomposes the variance of earnings in the PSID in individual and job-specific

effects but she does not look at the contribution of job changers to the evolution over time of

earnings instability.

Since the empirical findings in this paper are based on a descriptive permanent-transitory

statistical decomposition, in the second part of the paper I offer an interpretation of the results.

I show that the evidence characterized by rising earnings instability and constant job turnover

can be explained within a simple matching model allowing for on-the-job search. The model

predicts that a mean-preserving spread of the distribution of productivity shocks (which may

be thought to model the increasing uncertainty of demand) induces more employed workers to

search for better jobs and thus increases the variance of wage changes upon job change. Job

turnover does not necessarily increase much because not all search turns successfully into a new

job match. The implication is a larger increase in earnings instability for job changers than for

job stayers.

A complementary literature investigates the link between workers’ mobility and wage in-

equality estimating structural models at the cost of imposing some behavioral and distribu-

tional assumptions (Flinn, 2002; Jolivet, Postel-Vinay and Robin, 2006; Bowlus and Robin,
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2004; Flabbi and Leonardi, 2010). Flabbi and Leonardi (2010) show that an increase in mobil-

ity (the job offer arrival rate in a model with on the job search) increases the cross-sectional

variance of earnings in the U.S. thus suggesting - although with other methods - that there is

a role for job mobility in explaining instability.

The rest of the paper proceeds as follows. Section 2 describes the data. Section 3 introduces

the results obtained with the window-average models. Section 4 presents the statistical model

and the results. Section 5 presents a search and matching model adapted to the study of

earnings instability of job stayers and job changers and Section 6 provides the conclusion.

2 The Data

I use data on 9,772 male head of households with valid tenure and earnings information for

the period 1976-2007, from 1997 the data are biannual. The earnings variable is ”heads money

income from labor” i.e. the labor portion of money income from all sources: wages, bonuses,

overtime, commissions, professional practice, labor part of farm and business income. The

nominal measure of earnings is deflated by the GNP personal consumption expenditure deflator

with base year 2000. At the end of the selection process it is an unbalanced panel with 78,590

observations of 9,772 male heads aged 25 to 60. Details on the step-by-step sample selection are

reported in the Data Appendix. The structure of the panel is also described in the Appendix:

Table A.1 shows the distribution of individuals by the number of years that they are observed

in the sample and Table A.2 shows the number of individuals in each year. The full sample is

divided in job stayers and job changers in the way described below.

2.1 Definition of Stayers and Changers

Since the PSID does not collect information on employers, the identification of job changes

in this data set is problematic, however the PSID is a necessary choice because it is the only

dataset with a long enough time span.5 The variable of primary interest reports the ”time the

worker has been with his current employer”. The tenure question switched from being coded

in intervals prior to 1976 to being measured in months: for this reason I use data from 1976

5Many of the difficulties related to measuring job tenure in the PSID were discussed in the paper by Jaeger
and Stevens (1999) and other papers in the same journal issue.
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Table 1. Number of job changes per individual

Number of Full sample 1976 1990 2007
changes
0 4,866 1,070 950 1,557
1 2,458 513 660 781
2 1,139 246 473 349
3 623 165 341 187
4 311 82 200 110
5 160 53 108 49
6 103 31 76 33
7 46 17 31 13
8 35 15 30 13
9 12 8 8 2
10 10 4 9 1
11 5 2 5 0
12 1 1 1 0
13 2 0 2 0
14 1 1 1 1

Total 9,772 2,208 2,895 3,096

onwards. The question asks about employer tenure (except for the years 1978-1981 when it

asks only about position tenure): therefore in this paper job changers are those who change

jobs between firms i.e. they are actually employer changers.6

Let us first define a change of job and then define for how long it affects earnings instability.

A change of job is identified when a worker records tenure less than 12 months. Table 1 shows

the distribution of job changes across the 9,772 individuals of the sample: around 50% of them

never changed employer while in the sample, the rest has one or more changes during the period

i.e. they recorded tenure less than 12 months once or more than once (up to 14 times).

The study of individual earnings instability requires panel observations over time and cannot

be simply measured on the year of the change of job. I allow the job change to affect instability

for 4 years after the change and therefore I define job changers those individuals with less than

4 years of tenure (48 months) and job stayers those with 4 or more years of tenure. Tenure

is a time-varying characteristic of individuals therefore the same individual may be a changer

for 4 years after job change and a stayer if he stays 4 year or longer with the same employer.

Therefore ”job changer” does not refer to a fixed individual characteristic but to a spell of 4

years after job change. Job changers are 5,470 and job stayers are 4,302 in the sample.7 Of

6See Devereux and Hart (2006) for a study of wage cyclicality of within-firms job changers using English
data.

7Notice that job stayers are less than the 4,866 individuals which never recorded a job change in Table 1
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course the threshold that divides job changers and job stayers is somewhat arbitrary: I choose

four years because Cappellari and Leonardi (2013) on Italian data find that the effect of tenure

on instability goes to zero after the fourth year of tenure. As a robustness check I define a

second sample of job changers as those with less than 10 years of tenure i.e. I allow the effects

of job change on earnings instability for a much longer time.

I neglect the information on the type of job change because the question is asked only to

those who changed within the year. Therefore individuals may have changed voluntarily or

involuntarily and may have gone through an unemployment spell as long as they have a valid

record on annual labor earnings in two consecutive years.8

One possible concern is that the change in earnings upon job change cannot be exactly

measured since the PSID records annual earnings and earnings during the year of the job

change are a mixture of the earnings from the old and the new job. However this issue is not

crucial for our purposes because we are not studying the variance of earnings changes at the

moment of the job change but we look at the effects of job change on the variance of earnings

over time.

There is also an issue of possible mismeasurement of tenure and consequent misallocation

of individuals among job changers and job stayers. For this reason and to use earnings data

both before and after job change to measure instability (in the benchmark definition of job

changers I use only earnings data after job change to measure instability of job changers), and

I also define a third group of job changers as those individuals who record a job change (tenure

less than 12 months) in any year during the sample. Job stayers are those who never recorded

a single employer change during the sample period (4,866 individuals or around 50% of the

sample, see Table 1).9

because with this definition anybody who records tenure less than 4 years is a job changer even if he never
recorded tenure less than 12 months, in other words I consider job changers also those who first appeared in
the sample with tenure longer than 12 months but shorter than 48 months.

8The type of change is defined by the answer to the question: ”What happened to the job you had before
- did the company go out of business, were you laid off, promoted, or what?”. The four reasons identified in
the survey are (1) quit, (2) permanently laid-off or fired, (3) business or plant closed, (4) other reason (mainly
seasonal or temporary job ended).

9Table A.3 in Appendix shows the average tenure in months the proportion of job changers in the sample
according to the three definitions. In the first period of the PSID, between 1978 and 1981 the question on tenure
asked about position tenure rather than explicitly about employer tenure. This results in a higher percentage
of job changers between 1978 and 1981, however if instability is higher immediately after job change this should
go in the direction of finding higher instability for job changers in the early years of the PSID rather than in
the late years, as I actually find.
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2.2 Descriptive Statistics

Selected demographic and socio-economic characteristics are reported in Table 2 for the full

sample and separately for job stayers and job changers: as expected job changers are younger

and have lower labor earnings on average, job stayers and job changers are similar in terms

of education level and race. Before proceeding to model the earnings variance, following large

part of the literature, I estimate first-stage residuals:

logwit = Xitβ + uit (1)

where the dependent variable is annual real labor income (in year 2000 dollars), the covari-

ates are age, age squared, year and race dummies. Three different regressions are run, one for

each education group (college, high school, less than high school) to allow for time-varying edu-

cation premia. Figure 1 plots the cross sectional variance of log residual earnings over time for

the full sample (top panel) and for job stayers and job changers (bottom panel). The evolution

of the log variance of earnings shows that job changers experienced a much higher increase over

time especially during the ’80s while the group of job stayers have a stable variance over time.

3 Window-averaging method

To characterize the difference across job changers and job stayers I consider the window-

averaging method first applied in Gottschalk and Moffitt (1994) which computes individual-

specific measures of earnings instability and then averages them over time.

A simple permanent-transitory decomposition can be written as the sum of two orthogonal

components: uit = mi + vit where the first term indicates permanent earnings and the second

indicates transitory earnings which vary over time. To compute the variances of the permanent

and transitory components and their trend over time I take data within a window [t− q, t+ q].

The mean of each individual’s residuals constitute his permanent component of earnings and the

variance of each individual’s deviations from his own mean constitutes his transitory component

of earnings. The mean of these variances is the transitory variance. The exact formula of the

transitory variance is the following: σ2
v = 1

N

N∑
i=1

1
Ti−1

Ti∑
t=1

(uit − ui)
2 where N is the number of

individuals i each of whom is observed Ti periods; ui is the average of the individual’s residuals

7



Figure 1. The variance of log residual earnings for the full sample and separately for job stayers and job

changers. Job changers have less than 4 years of tenure, job stayers have 4 or more years of tenure.
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Table 2. PSID descriptive statistics

Full sample Job stayers Job changers

Age 32.38 35.62 29.84
(9.17) (10.26) (7.26)

Tenure in months 62.93 121.3 17
(76.2) (83.13) (12.2)

HS dropout 0.21 0.22 0.20
HS graduate 0.60 0.61 0.59
College graduate 0.19 0.17 0.20
Married 0.65 0.68 0.61
White 0.61 0.62 0.61
Number of children 1.05 1.23 0.91

(1.27) (1.37) (1.17)
Family size 3.01 3.33 2.76

(1.59) (1.70) (1.45)
Head labor income 30,678 36,955 25,740

(20,276) (21,983) (17,295)
Family total income 45,456 53,540 39,099

(30,899) (33,459) (27,083)
North east 0.13 0.14 0.13
North central 0.21 0.22 0.20
South 0.50 0.49 0.50

N. individuals 9,772 4,302 5,470
N. observations 78,590 49,461 29,129

Notes: Standard deviation of continuous variables in parentheses. Head labor income and family total income

are in year 2000 dollars. Job changers have less than 4 years of tenure, job stayers have 4 or more years of

tenure.

over Ti. Repeating this calculation moving the fixed-lenght window by one year t in the data,

provides a trend in the estimated transitory variance. The variance of the permanent component

is computed as: σ2
m = 1

N−1

N∑
i=1

(ui − u)2 − σ2
v

T
where u is the mean of uit over all individuals and

time periods within the window and T is the mean of Ti over i.

Figure 2 shows the results of this exercise using a five-year window i.e. q = 2; I find results

to be robust when using q = 4. The figure shows a rising transitory variance for the sample

of job changers with tenure < 4 years and a flat profile for stayers with tenure >= 4 years.

The figure also shows the permanent variance for changers and stayers, with no clear trend for

either group. This simple decomposition method suggests that the different evolution of job

changers and job stayers in the variances of Figure 1 is due to differences in the variance of the

transitory part rather than the permanent part of earnings across the two groups.
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Figure 2. Predicted variance components. Window-averaging method.
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One possible concern with the results is that earnings instability attributed to job change

is due to the effect of industry and occupational-specific wage fluctuations. 10 To purge the

estimated transitory variance from fluctuations in occupation- and industry-specific labor in-

come, I include year-specific industry and occupation dummies in the first-stage regression:

logwijt = Xitβ + ψjt + uit where the subscript j indicates the industry and ψjt indicates a set

of interactions 2 digit industry*year and 2 digit occupation*year. The individual controls Xit

are unchanged with respect to equation 1. When I compute the transitory variance using this

newly estimated residual, the results (not shown, but available upon request) are substantially

unchanged wrt. Figure 2.

Finally Figure 3 shows the evolution of the transitory variance estimated on the three

samples of job changers: the benchmark sample of job changers with tenure <4 years; the

sample of job changers with tenure <10 years and the sample of ever changers. The trend of

instability of these last two groups is flatter. This is somewhat expected if one thinks that the

transitory variance in these two groups is computed across individuals who may have changed

job long before the year in which the variance is computed or may have not changed job yet

(in the case of ”ever changers”).

The Gottschalk and Moffitt (1994) approach is very simple and intuitive and generates

individual-specific measures of instability which, instead, are not available when using more

formal models. However the residuals used in the computation are not the right ones if the

permanent and transitory components are serially-correlated. To allow for serial correlation, I

turn next to a more formal model.

4 Error-Component Model and Results

Past literature suggests that in PSID data permanent income is a martingale and transitory

income is serially uncorrelated or a first order Moving Average process (see for example Meghir

and Pistaferri, 2004, and Blundell et al., 2008). Therefore I model the residuals uit as the sum

of two uncorrelated parts plus measurement error:

10Kambourov and Manovskii (2008) document the increase in industry and occupation mobility in the PSID
1968-1997. Measuring industry (occupation) mobility as the fraction of currently employed males who report a
current industry (occupation) different from the one in the previous year, they report an increase in occupational
mobility at the two digit level from 12% in the early seventies to 17% in the mid nineties and an increase in
industry mobility at the two digit level from 8% to 13%.
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Figure 3. Predicted transitory variance component. Three definitions of job changers. Window-averaging

method.
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uit = rit + vit + qit (2)

The permanent component follows a martingale, hence rit = rit−1 + ξit where ξit ∼ (0, σ2
ξt)

denotes the permanent income shock, independently and identically distributed across i and

t. The transitory vit is given by an MA(1) process vit = −θεit−1 + εit with transitory shocks

εit ∼ (0, σ2
εt) uncorrelated with permanent shocks E(ξit, εit) = 0.11 qit ∼ (0, σ2

q ) is i.i.d. classical

measurement error.

I add measurement error because it may affect the estimates of the transitory variance and

it may be relevant in view of establishing the different evolution of transitory variance between

job stayers and job changers. 12 Meghir and Pistaferri (2004) show that it is not possible to

estimate separately the transitory variance and measurement error that between a quarter and

a third of the transitory income shock variation is due to measurement error in the PSID until

1993.

Similarly to them I assume that measurement error is 25 percent of the variance of earn-

ings growth. Therefore the variances of measurement error σ2
q are 0.007, 0.005, and 0.015,

respectively for the the whole sample, the job stayers and the job changers.

As it is costumary in this literature the model is estimated in first differences. The estimation

is performed using a diagonally weighted minimum distance procedure. The standard errors

are bootstrapped to account for serial correlation of arbitrary form, heteroskedasticity, as well

as for the fact that pre-estimated residuals are used. The variance-covariance matrix of the

model in first differences until year 1997 is:

cov(∆uit,∆uit−s) = σ2
ξt + σ2

εt+1 + (1− θ)2σ2
εt + θ2σ2

εt−1 + 2σ2
q if s = 0

= −(1− θ)σ2
εt + θ(1− θ)σ2

εt−1 − σ2
q if s = 1

= −θσ2
εt−1 if s > 1

11The order of the MA component is established empirically: I estimate the autocovariances of the first-
differences of the residuals of u. The estimated autocovariances (Table not shown) are initially negative at one
lag and fall close to zero after the first lag. The first two lags are significantly different from zero in the full
sample and in the sample of stayers and changers. In this sense the three samples show the same pattern of
autocovariances. Between lags 2 and 3 they drop again sharply and after lag 3 they are no longer significant.
This is suggestive of a low order MA process of order 1 which implies that transitory shocks are persistent and
it takes at least one period for the impact of the transitory shock to be felt.

12In the literature on earnings instability with PSID data, measurement error does not seem to have a crucial
importance. Pischke (1995) finds that the covariance structure of earnings is similar using the PSID validation
study and the actual reported PSID earnings. Gottschalk and Huynh (2010) claim that measurement error has
little effect on mobility estimates because different types of errors cancel each other out i.e. respondents with
high incomes tend to understate their incomes and respondents with low income tend to overstate theirs.
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Figure 4. Estimates of variances. First differences.

From 1999 onwards when the PSID is biannual the variance-covariance matrix is:

cov(∆uit,∆uit−s) = 2σ2
ξt + σ2

εt+1 + θ2σ2
εt + σ2

εt−1 + θ2σ2
εt−2 + 2σ2

q if s = 0

= −σ2
εt−1 − (θ)2σ2

εt−2 − σ2
q if s = 1

= 0 if s > 1.

The minimum distance estimates of θ, σ2
ξt and σ2

εt reported in Table 3 are conditional on σ2
q .

In Figure 4, I use the estimated parameters to predict the permanent and the transitory

component of the variance for job changers and job stayers according to the variance-covariance

matrix of the model. The results confirm those obtained with the simpler method in Figure 2:

Job changers have much higher transitory variance than job stayers on average and they also

show a different (increasing) trend over time. The timing of the increase is however different

and it is concentrated in the ’90s rather than the ’80s. The difference of the results obtained by

models in levels or in differences is well known. The explanation of the difference in results lies

in the fact that that models estimated in differences tend to underestimate the transitory part
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of the variance (Moffitt and Gottschalk, 2012).13 For example papers which estimate models

in differences such as Dynarski and Gruber (1997), Cameron and Tracy (1998), Dahl et al.

(2011), Shin and Solon (2011), Ziliak et al. (2012) find no increase in male earnings instability

over the course of the 1980s.

On possible concern is that measurement error may affect differently job stayers and job

changers. Given the structure of PSID data it is possible that there is greater measurement

error in wages among job changers than job stayers because wages are harder to measure among

job changers. If somebody changes job during a survey period, his yearly earnings will be the

sum of what he earned in the first job plus what he earned in the second job. Probably most

people will be able to recall what they would have earned in either job had they worked there

for the entire year, but not what they actually did earn for the part of the year that they

were actually employed at that employer. To check this possibiblity I re-estimated the model

allowing for measurement error of 33% of the variance of job changers. The results are available

upon request but they do not sustantially differ from Figure 4.

While there is an argument to consider higher measurement error in the earnings of job

changers, there is no evidence that measurement error changed over time nor that it changed

differentially for job changers and job stayers.14

Potentially it could have changed over time following a major overhaul of the PSID survey in

1993 which included, among other things, a switch to computer-assisted telephone interviewing,

a shift from human to automated editing of the data, and changes in the structure of the income

questions (Kim et al., 2000). The issue of whether measurement error has increased over time

is addressed in Gouskova and Schoeni (2007) and Gottshalk and Moffitt (2009) who conclude

that there is no reason to think that respondents have become more or less accurate in their

reporting.

13The variance of short-term one-year changes in earnings is composed of two separate components which have
offset each other over time. On the one hand, the rising variance of transitory shocks increases the variance of
changes in earnings. On the other hand, however, the rising persistence of those autocorrelated shocks reduces
one-year changes in earnings.

14In a related literature Lemieux (2006) makes the convincing argument that the importance of residual
inequality has been overstated because they have been measured using noisier estimates from CPS March
instead of the less noisy estimates from CPS May/MORG. However, also in that literature, this observation
has no implications for the relative accuracy of trends in the two data sources. There is no evidence suggesting
that the March data suddenly got noisier or the May/MORG suddenly became less noisy.
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Table 3. Estimates of error component model: random walk + MA(1)

Full sample Job stayers Job changers

coefficient s.e. coefficient s.e. coefficient s.e.
θ -0.0715 0.0178 -0.0449 0.0215 -0.0350 0.0672

Estimated variances of permanent income shocks
1976 - - - - - -
1977 - - - - - -
1978 0.0571 0.0081 0.0235 0.0062 0.0665 0.0229
1979 0.0631 0.0096 0.0319 0.0074 0.0867 0.0236
1980 0.0692 0.0090 0.0222 0.0059 0.1106 0.0265
1981 0.0631 0.0093 0.0348 0.0085 0.1098 0.0262
1982 0.0645 0.0093 0.0332 0.0098 0.1214 0.0233
1983 0.0679 0.0098 0.0322 0.0060 0.1387 0.0366
1984 0.0637 0.0091 0.0318 0.0053 0.1211 0.0348
1985 0.0740 0.0085 0.0517 0.0064 0.1196 0.0319
1986 0.0435 0.0079 0.0280 0.0058 0.0688 0.0271
1987 0.0624 0.0077 0.0391 0.0062 0.1082 0.0256
1988 0.0582 0.0083 0.0211 0.0045 0.1270 0.0277
1989 0.0628 0.0075 0.0186 0.0045 0.1548 0.0262
1990 0.0378 0.0066 0.0240 0.0051 0.0623 0.0240
1991 0.0544 0.0074 0.0214 0.0047 0.1186 0.0250
1992 0.0523 0.0080 0.0210 0.0063 0.1237 0.0273
1993 0.0550 0.0119 0.0183 0.0082 0.1549 0.0431
1994 0.0428 0.0128 0.0083 0.0086 0.1399 0.0502
1995 0.0487 0.0129 0.0235 0.0143 0.0992 0.0336
1996 0.0236 0.0119 0.0041 0.0101 0.1423 0.0419
1997 0.0344 0.0102 0.0402 0.0193 0.0658 0.0460
1999 0.0414 0.0105 0.0267 0.0128 0.0429 0.0491
2001 0.0308 0.0076 0.0262 0.0064 0.0284 0.0316
2003 0.0317 0.0110 0.0329 0.0117 0.0346 0.0452
2005 0.0654 0.0144 0.0492 0.0138 0.0857 0.0573
2007 - - - - - -
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Table 3. Table Continued

Full sample Job stayers Job changers

Estimated variances of transitory income shocks
1976 0.0284 0.0143 0.0168 0.0079 0.1177 0.0405
1977 0.0304 0.0063 0.0109 0.0050 0.0710 0.0244
1978 0.0306 0.0084 0.0220 0.0087 0.0436 0.0223
1979 0.0282 0.0056 0.0286 0.0054 0.0309 0.0144
1980 0.0368 0.0077 0.0229 0.0048 0.0577 0.0267
1981 0.0399 0.0057 0.0205 0.0037 0.0831 0.0203
1982 0.0406 0.0062 0.0273 0.0064 0.0593 0.0192
1983 0.0474 0.0091 0.0272 0.0057 0.1115 0.0396
1984 0.0368 0.0064 0.0188 0.0060 0.0692 0.0227
1985 0.0457 0.0079 0.0218 0.0046 0.1030 0.0308
1986 0.0406 0.0060 0.0246 0.0045 0.0622 0.0208
1987 0.0394 0.0069 0.0210 0.0055 0.0714 0.0234
1988 0.0202 0.0053 0.0070 0.0025 0.0517 0.0215
1989 0.0171 0.0041 0.0124 0.0034 0.0201 0.0129
1990 0.0240 0.0061 0.0073 0.0027 0.0700 0.0256
1991 0.0224 0.0057 0.0207 0.0068 0.0224 0.0148
1992 0.0281 0.0067 0.0253 0.0082 0.0414 0.0176
1993 0.0754 0.0154 0.0673 0.0196 0.0938 0.0306
1994 0.0917 0.0173 0.0852 0.0225 0.1027 0.0263
1995 0.0527 0.0108 0.0394 0.0121 0.0937 0.0334
1996 0.0753 0.0193 0.0574 0.0212 0.0350 0.0159
1997 0.0708 0.0202 0.0686 0.0264 0.0950 0.0597
1999 0.0533 0.0101 0.0287 0.0090 0.1287 0.0479
2001 0.0454 0.0080 0.0233 0.0075 0.0932 0.0274
2003 0.1339 0.0164 0.1046 0.0188 0.2000 0.0421
2005 0.0705 0.0107 0.0407 0.0111 0.1570 0.0384
2007 0.0432 0.0183 0.0117 0.0149 0.1090 0.0626

Model statistics
X2 368.6329 360.2591 431.4497
DF 299 299 299

Prob 0.003691 0.008686 7.86E-07

Notes: I impose equality of the variances of the permanent shocks in the first two and in the last two years of

the sample period. This is to avoid instability when few moments are used for identification. All estimates are

conditional on the variance of measurement error σ2
q externally estimated at 0.007, 0.005, and 0.015 respectively

for the full sample, job stayers and job changers.
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4.1 Concluding remarks on the empirical evidence

The descriptive permanent-transitory decomposition highlights the differences across changers

and stayers but does not help explaining it. Potentially the difference in instability across job

changers and job stayers could be due to the effect of unemployment. In fact there is evidence

of a positive correlation between earnings instability and the unemployment rate (Moffitt and

Gottschalk, 2012). However, unemployment rose in the 1980s but then went back to the original

low levels the late 1990s and early 2000s while the transitory variance of the low-tenured males

has risen continuously. Also Huff Stevens (2001) finds that not all increases in the variance of

job changers can be explained by unemployment spells. Celik et al. (2012) estimate a flat profile

of earnings instability for job-to-job changers in the ’90s and a declining instability due to lower

unemployment. Thus, the explanation for the difference in instability across job changers and

job stayers is likely to go beyond the business cycle.

There are many other potential explanations: Job stayers and job changers have different

earnings dynamics and different events are associated with their permanent and transitory

component of earnings. A job change implies both a permanent wage change (and the jump

to a different firm-specific tenure profile) and a transitory wage change (short tenure and on-

the-job search may imply more unstable earnings). For job stayers, promotions within the

job typically lead to permanent gains while overtime and performance pay typically lead to

transitory variations. Furthermore, job stayers may be mostly insured from transitory wage

shocks by their firms (Guiso, Pistaferri and Schivardi, 2005)

The next section will provide a simple model of on-the-job search that gives predictions in

line with the empirical results. The model gives an interpretation of the different evolution

of instability across job changers and job stayers highlighting the role of voluntary job change

(rather than unvoluntary job change linked to unemployment) and the role of the variance of

wage changes upon job change rather than the increase in turnover (because most evidence

points to a limited increase of job turnover at least until recently as discussed in the Introduc-

tion).
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5 The Model

I adapt a simple search and matching model with on-the-job search (Pissarides, 2000) to obtain

original results on the wage variance of job changers and job stayers. The results are obtained

through a mean-preserving spread of the productivity shock distribution which may be thought

to reflect the increasing uncertainty of demand.15 In this model ex-ante identical workers are

matched randomly to firms whose distribution of productivities becomes more dispersed over

time. We will look at job changers and job stayers wages as predicted by the model before

and after the mean preserving spread of firm productivities. (As customary in the literature,

the model predicts wages rather than total labor earnings which I analyzed in the empirical

evidence.) 16

The hypotheses of the model are the following:

(i) Workers are ex-ante identical with permanent productivity p normalized to 1, i.e. the

model abstracts from individual permanent characteristics and focuses on the transitory part

of earnings.

(ii) Job seekers (employed and unemployed) and jobs are matched via a matching function

m = m(v, u+ e) where u indicates the unemployed job seekers and e the employed job seekers,

v the number of vacancies. Jobs arrive to each searching worker, employed and unemployed,

at the rate θq(θ), where q(θ) = m(1, u+e
v

) and θ = v
u+e

is the ratio of vacancies to job seekers;17

(iii) The match has idiosyncratic productivity x. Every new match is created at maximum

productivity px with x = 1. After creation the match is hit by an idiosyncratic productivity

shock x  G(x) with x ∈ [0, 1] at Poisson rate λ. The shock is transitory: every x′ is

independent of the previous x.

The model can be characterized by two reservation rules. There is a reservation productivity

15For example Comin and Philippon (2006) attribute higher firm volatility to higher competition in the goods
market. They find that firm volatility increases after deregulation and that the increase in firm-level volatility
is correlated with high research and development (R&D) activity as well as more access to debt and equity
markets.

16The comparative statics exercise with the general equilibrium solution of the model is based on the assump-
tion of stationarity of the model. This implies that we are looking at two different points in time and we find
them generating different parameters. In the context of the data, this means judging if the beginning and the
end of the period under consideration are sufficiently far apart to credibly belong to two different steady states.
Using data from 1976 to 2007 we assume that observations at the begining and at the end of the period belong
to two different steady states even if we do not know exactly when the mean-preserving spread took place and
which is the period before and after the change.

17By the usual properties of the matching function q′(θ) < 0 and the elasticity of q(θ) is in absolute value
0 ≤ η(θ) ≤ 1.

19



R such that jobs x < R are destroyed and workers end in unemployment. There is a second

reservation productivity S such that workers in jobs R ≤ x ≤ S seek a new job in the hope of

finding a better match x. Workers in jobs S < x ≤ 1 do not search because they are satisfied

with their high-productivity match. Changes in the number of employed job seekers come from

productivity shocks in and out the range [R, S]. The evolution of the number of employed job

seekers e is given by:

de

dt
= λ(1− u)[G(S)−G(R)]− λe− θq(θ)e. (3)

Every period λ job seekers receive a shock and leave the stock of job seekers, those who newly

enter (or re-enter) the job seekers’ pool are only those who receive a shock in the range [R, S].

The number of job changers is given by θq(θ)e: they leave the stock of job seekers because they

find new jobs. From equation 3, the fraction of employed job seekers in steady state is given

by:

e

(1− u)
=
λ[G(S)−G(R)]

λ+ θq(θ)
. (4)

A mean preserving spread of the productivity distribution G(x) has two effects: more people

search (i.e. dS
dh
− dR

dh
> 0) but there are also more vacancies ( dθ

dh
> 0) therefore more seekers find

new jobs and leave the stock of job seekers.18 As a result the effect on the fraction of job seekers

in equation 4 is ambiguous because the mean-preserving spread increases both the numerator

and the denominator. The effect on the job-to-job turnover rate= θq(θ)e
1−u is positive but limited

by this general equilibrium effect.19 I will use this result to explain why we observe in the data

an increasing instability but a stable job turnover rate.

The intuition is that the mean-preserving spread makes productivities above the mean better

and productivities below the mean worse. Since workers and firms do not consider productivities

below the job destruction threshold R (because jobs below R are destroyed anyway), the benefits

from productivities above the mean outweigh the costs from productivities below the mean.

Therefore firms create more vacancies because their expected gain from job creation increases

more than the costs (θ is higher) and workers search more because the expected rewards from

18The mean-preserving spread of G(x) is modelled as a parametric change in the productivity distribution:
x(h) = x+ h(x− x) considering the effect of a marginal dh at h = 0. (see Pissarides, 2000).

19The effect of the mean-preserving spread on the steady state level of unemployment u = λG(R)
λG(R)+θq(θ) is also

ambiguous and depends on the parameters.
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search are higher (the range [R, S] is wider). Wages w(x) in this economy depend from the

transitory shock x because are renegotiated after each shock x.20 Wages of on-the-job seekers

(s) and non-seekers (ns) are different and they are given by:

ws(x) = (1− β)(z + σ) + βx for x ∈ [R, S]

wns(x) = (1− β)z + β(x+ cθ) for x ∈ (S, 1]

where β, z, σ and c are respectively the bargaining power of workers, the unemployment

benefit, the search cost for on-the-job seekers and the flow cost of a vacancy. As usual in the

Nash bargaining framework, firms and workers share the surplus of a job (hence the term βx in

both ws(x) and wns(x)). Seekers sustain search cost σ for which they are partially compensated

(hence the term σ in ws(x)). Since there is an assumption of perfect information, non-seekers

(ns) must be paid more than seekers (s) because seekers have to compensate the firm for the

likely possibility of the quit (hence the term cθ in wns(x)).

We are finally in the position to analyse what happens to wages of job changers and job

stayers after the mean-reserving spread in productivity shocks. Job changers are those among

the job seekers in the range [R, S] who have found a new match. Job changers have density

g(x) over [R, S] therefore:

var{wchangers(x)} = β2var{x | R < x < S}. (5)

The variance of wages across job changers unambiguously increases after the mean-preserving

spread, because the range of productivities in [R, S] increases. Remind that all job changers

go from a job with productivity in [R, S] to a new job with productivity x = 1 because all

vacancies enjoy maximum productivity by assumption. The only meaningful wage variance

of job changers is therefore the variance of wages before the job change or alternatively the

variance of the wage change var(wnew − wold) given that wnew = wns(1) for everybody. Job

stayers are those job seekers (s) in [R, S] who did not find a job plus all non-seekers (ns) in the

range (S, 1]. Job stayers have density fs(x) = (1− θq(θ))g(x)
I

over [R, S] and fns(x) = g(x)
I

over

20Wages in the model depend only on the realizations of the i.i.d shocks x. However, the shock x arrives at the
Poisson rate λ < ∞, i.e. there are periods without shocks. Similarly to the empirical specification, transitory
shocks to wages need a certain degree of persistence, in fact, if wages were continuously reset, nobody would
search.
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(S, 1) where I =
∫ S
R

(1− θq(θ))g(x)dx+
∫ 1

S
g(x)dx = 1−G(S)θq(θ)− (1− θq(θ))G(R). Hence:

var{wstayers(x)} =

(∫ S

R

ws(x)2fs(x)dx+

∫ 1

S

wns(x)2fns(x)dx

)
− (6)

−
(∫ S

R

ws(x)fs(x)dx+

∫ 1

S

wns(x)fns(x)dx

)2

.

The change in the variance of job stayers wages has an ambiguous sign since the mean-preserving

spread increases the range [R, S] but at the same time reduces the range (S, 1].

In conclusion the model predicts the increasing variance of wages of job changers through

the increase in the extent of on-the-job search (the range [R, S]) which governs both the number

of seekers and the their variance of wages. This feature of the model allows to generate higher

wage instability not necessarily because of a higher job turnover but because of a higher search

activity on-the-job coupled with an increase in the variance of wage changes upon job change.

A simple calibration in the Appendix shows that this model can generate a large increase in

the wage variance of job changers with a very low increase in job turnover thus reconciling the

two pieces of evidence which characterize the U.S. labor market in the ’70s and ’80s.

6 Conclusions

In this paper I use a simple descriptive method and covariance structure models to show that

increases in the transitory variance are concentrated among job changers while job stayers have

a much flatter profile of transitory shocks over time.

I provide an interpretation of the role of job changes in driving the evolution of earnings

instability using a standard search and matching model with on-the-job search. A mean-

preserving spread to the distribution of productivity shocks increases on-the-job search and

the wage variance across job changers who experience larger wage changes upon job change.

Consistently with the evidence, the model predicts a larger increase over time in earnings

instability for job changers than for job stayers combined with a ”limited” increase in job

turnover.

There are several avenues of further research. First, establishing a tighter relationship

between the timing of the increase in the overall variance and the explanation based on job

turnover. This requires better data on job change at the cost of reducing the temporal range
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of analysis. Second, experimenting different strategies to model the effect of job change on

earnings including both individual and job-specific effects in the spirit of Hospido (2012) or

Cappellari and Leonardi (2013). Finally, the relationship between job change and the transitory

variance may lie in the trade off between accepting jobs at higher average wages in exchange

with higher instability. This would point to an inverse relationship between the permanent

and the transitory variance which cannot be studied within covariance models that assume

hortogonality between the two.
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A Data Appendix and Additional Tables

The 1970–2007 PSID core individual file (after dropping the Latino sample) contains informa-

tion on 58,663 individuals. Dropping those who are never heads of their household between

1976 and 2007, the sample is reduced to 20,979 individuals. Keeping only those who are contin-

uously heads of their household and are aged 25 to 60 over this period leaves us with a sample

of 17,053 individuals. I then drop female heads and remain with a sample of 11,751 male heads.

I also drop those with missing education records and trim those with outlying earnings records,

eliminating the first and last percentile in each year*education group (college, high school and

less than high school). The sample then includes 10,340 individuals. I finaly drop those with

missing tenure information, the final sample includes 9.772 individuals.

Table A.1. PSID distribution of observations by number of years

Number of years Full sample Job stayers Job changers

1 1,382 532 850
2 1,127 463 664
3 908 391 517
4 703 307 396
5 631 276 355
6 521 229 292
7 422 192 230
8 394 186 208
9 384 179 205
10 388 202 186
11 274 142 132
12 274 130 144
13 252 123 129
14 265 119 146
15 235 115 120
16 205 78 127
17 195 82 113
18 150 70 80
19 172 72 100
20 156 66 90
21 158 83 75
22 128 61 67
23 112 46 66
24 106 45 61
25 92 43 49
26 81 42 39
27 57 28 29

Total 9,772 4,302 5,470

Notes: Job changers have less than 4 years of tenure, job stayers have 4 or more years of tenure.
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Table A.2. PSID distribution of observations by year

Year Full sample Job stayers Job changers
1976 2,208 1,412 796
1977 2,254 1,419 835
1978 2,713 1,431 1,282
1979 2,871 1,510 1,361
1980 2,977 1,548 1,429
1981 2,965 1,861 1,104
1982 2,981 1,875 1,106
1983 2,952 1,921 1,031
1984 3,055 1,948 1,107
1985 3,175 2,013 1,162
1986 3,204 2,012 1,192
1987 3,289 2,013 1,276
1988 2,831 1,781 1,050
1989 2,884 1,795 1,089
1990 2,895 1,821 1,074
1991 2,891 1,846 1,045
1992 2,882 1,907 975
1993 2,933 2,010 923
1994 3,196 2,157 1,039
1995 3,203 2,141 1,062
1996 3,184 2,092 1,092
1997 2,574 1,719 855
1999 2,718 1,777 941
2001 2,764 1,774 990
2003 2,907 1,842 1,065
2005 2,988 1,921 1,067
2007 3,096 1,915 1,181
Total 78,590 49,461 29,129

Notes: Job changers have less than 4 years of tenure, job stayers have 4 or more years of tenure.
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Table A.3. PSID ditribution of tenure
Year Average tenure Percentage of Percentage of Percentage of

in months job changers job changers ever changers
with tenure<4 with tenure<10

1976 103.435 0.360 0.668 0.515
1977 104.196 0.370 0.665 0.553
1978 79.063 0.472 0.756 0.568
1979 79.638 0.474 0.754 0.589
1980 81.664 0.480 0.742 0.609
1981 101.507 0.372 0.666 0.617
1982 100.596 0.371 0.667 0.622
1983 102.542 0.349 0.650 0.629
1984 101.410 0.362 0.658 0.643
1985 101.6 0.365 0.654 0.656
1986 101.424 0.372 0.655 0.661
1987 99.304 0.387 0.667 0.660
1988 101.380 0.370 0.635 0.668
1989 99.774 0.377 0.641 0.674
1990 100.659 0.370 0.632 0.671
1991 101.742 0.361 0.625 0.675
1992 106.186 0.338 0.621 0.668
1993 108.912 0.314 0.615 0.651
1994 110.037 0.325 0.612 0.628
1995 109.547 0.331 0.616 0.625
1996 110.003 0.342 0.616 0.620
1997 111.404 0.332 0.613 0.610
1999 109.645 0.346 0.614 0.599
2001 110.544 0.358 0.608 0.585
2003 110.262 0.366 0.624 0.551
2005 108.619 0.357 0.643 0.532
2007 105.169 0.381 0.660 0.497

Notes: Three definitions of job changers: with less than 4 years of tenure, with less than 10 years of tenure or

ever changer i.e. those who recorded a job change (less than 12 months tenure) in any year of the sample.
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B Calibration exercise

I will summarize my findings by means of a simulation. The model is quite stylized and the

numbers have to be taken cum grano salis. The aim of the calibration exercise is to illustrate

the results of a mean-preserving spread for plausible parameter values. Assuming a uniform

distribution of shocks, a matching function of the form q(θ) = Aθ−a and the following values

for the parameters: λ = 0.2; r = 0.06; β = 0.5; c = 1.19;σ = 0.41; a = 0.4;A = 1; z = 0.02;h = 0

(The parameters used for λ, r, β, a are commonly used in the literature. c, σ and z are chosen

only with the purpose of obtaining plausible values of R, S and u), we obtain: R = 0.38;S =

0.60;u = 0.10; θ = 0.47; var0.5(wchangers) = 0.052; var0.5(wstayers) = 0.100.

A mean-preserving spread of h = 0.1 changes the results to: R = 0.39;S = 0.63;u =

0.10; θ = 0.50; var0.5(wchangers) = 0.058; var0.5(wstayers) = 0.107.

Thus the mean-preserving spread in this simple example implies an increase in on-the-job

search (S − R goes from 0.22 to 0.24), a very low increase in the job turnover rate θq(θ)e
1−u from

0.033 to 0.036, a 11% increase in the standard deviation of wages for job changers and a lower

increase of 7% in the standard deviation of wages for stayers.
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