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Abstract

This study shows that the expectation about future labor market status has a signi�cant

e¤ect on the savings behavior of individuals. In the �rst part of the study, a simple

consumption model is built. It predicts that those whose labor market status is expected

to be less stable, save more/consume less to prepare for later periods of unemployment.

Using data from the Health and Retirement Study, I test whether subjective job loss prob-

ability has a signi�cant positive, and subjective job �nding probability has a signi�cant

negative e¤ect on the savings rate. Of these two, the role of uncertainty about �nding a

new job is found to be stronger. I show that it has a negative e¤ect on di¤erent types of

savings; the e¤ect is robust to the use of several control variables, and also to �xed un-

observed heterogeneity in the savings rate. However, the e¤ect of the job loss probability

is less clear. In the second part of this study I test whether job-loss expectations based

on subjective probability questions contain hidden, otherwise unobservable information

about the displacement-risk individuals face. I also develop an estimator that enables

me to derive expected employment spells, and I �nd interesting di¤erences between the

expected and realized survival paths.
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1 Introduction

Many economic models are based on forward-looking economic agents. Their observed

choices could be represeted by many alternative preference sets and expectations, so it

is the researcher�s task to make assumtions about their particular form. The rational

expectation approach is a good candidate, because it usually yields a simple estimated

relationship, and because it �ts in with traditional economic thinking. Expectations are

not observable characteristics of individuals, thus their form cannot be tested directly.

Instead, economists frequently test the implications of the original, underlying models.

These tests sometimes point at systematic empirical deviations from these predictions,

which are called puzzles.

There are several well-known puzzles in the consumption (savings) literature as well.

See e.g. Zeldes (1989), Campbell and Mankiw (1989) or Deaton (1992). Perhaps the

two most well known ones are the excess sensitivity, and the excess smoothness puzzles:

Consumption is correlated with anticipated changes in income, and it is less volatile

than it ought to be. Several suggestions have been proposed in the literature to explain

these �ndings. Some recommend the use of alternative utility functions, involving habit

fomation, time inconsistency, etc. Others highlight the importance of di¤erent constraints,

such as liquidity constraints (Zeldes, 1989) or information processing constraints (Sims,

2003). Beyond them, in the past 15 years a lot of e¤ort has been made to understand

expectation formation, and its link to economic behavior in a more fundamental way.

My paper contributes to this literature by stating that subjective data on expectations

contains unique information about individuals�beliefs, and they may help improve our

economic models. These questions are asked in survey situations, where interviewees have

to determine the probabilities of di¤erent events. The probabilty of living up to 80 years,

or the probability of losing the job within one year, etc. are such questions. Yet, many

economists are sceptical about using subjective probability questions based on surveys.

They say applied economics should be based on people�s observed choices, and survey

questions on expectations are suspect.

However, there is more and more evidence in modern economic literature that these

Peter Hudomiet 1
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subjective expectation questions are useful. There are several studies that showed that

subjective expecations are good predictors of future outcomes, and the relations remain

signi�cant even after controlling for many other variables available to the econometri-

cian. Dominitz (1998) examined the relationship between subjective income expectations

and realized income; Hurd and McGarry (1997), Perozek (2005) analyzed survival expec-

tations and mortality; Stephens (2003) explored job loss expectations and realizations.

These studies found both systematic variation in expectations, and systematic departures

from realizations. It means that some have more, others have less precise expectations.

This latter observation is fundamental, because it can have serious consequences for the

dynamic economic behavior of individuals. And of course, this is where the greatest re-

search potential lies. Does the use of subjective expectations alter the implications of our

economic models? Do subjective expectations help explain some empirical puzzles?

There is a limited number of studies where subjective expectations were included in mod-

els other than the outcomes of the expectations questions themshelves. Kézdi and Willis (2008)

and Kimball et al. (2007) link subjective expectations to savings behavior and risk tol-

erance of households in a promising way; Japelli and Pistaferri (1998) test the excess

sensitivity puzzle using subjective expectations on income; Haider and Stephens (2004)

use retirement expectations to analyze the consumption of the old. Beyond the interest-

ing qualitative inferences of these papers, it is also discernible that there is no clari�ed

method for how the subjective probability questions should be modeled and used.

In the �rst part of the study I will relate labor market status expectations (both displace-

ment and job-�nding probabilities) to the savings behavior of individuals. According

to most economic models, individuals do take the future into account when they make

savings/consumption decisions, and they do smooth consumption according to their ex-

pectations about future income. Therefore, it is upperly interesting to test these implica-

tions using the subjective expectations about the future labor market status of people. I

�nd that job-�nding chances a¤ect the savings rate in a signi�cantly negative way. This

�nding is consistent with the theory, since lower job �nding probability lead to longer

expected unemployment spells, and thus lead to a lower expected present value of life-

time income. This e¤ect is true for di¤erent types of savings; robust to the use of several

Peter Hudomiet 2
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control variables, and also to �xed unobserved heterogeneity in the savings rate. The

e¤ect of job-loss probabilities, however is less clear. I �nd that displacement is associated

with lower levels of savings, but expectations about displacement play no role. The only

exception is the debt rate: those who face higher displacement risk, tend to pay back

some of their debts.

In the second part of this study I will show that job-loss expectations based on subjective

probability questions contain unique information about the displacement-risk individuals

face. I also develop an estimator that enables me to derive expected employment spells in

a similar way as in the survival literature. I �nd strong time-dependence of the subjective

expecations and I also �nd interesting deviations of expectations from realizations. The

strong time-dependence of expecations means that even the parameters of the distribu-

tion (mean and variance) change with time on the individual level. These �ndings are

supported by the learning theory. People are uncertain about their survival chances when

they start their employment spells. Then, observing their success in being able to keep

the job, they both become more optimistic and less uncertain.

Section 2 brie�y describes the HRS study and the data problems I needed to handle. In

Section 3 I derive a simple consumption model, and present the outputs of the savings

regressions. In Sections 4 I present my estimator for the expected employment spells, and

the outputs of the models that measure the relationship between job-loss expectations

and realizations. Section 5 concludes.

Peter Hudomiet 3
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2 Data

2.1 The variables used and the sample

Throughout the study I will use data from the Health and Retirement Study (HRS)1 . HRS

is a panel database, initiated in 1992. Roughly 7700 American families are interviewed

biennialy, if at least one family member is old (was 50-60 years old in 1992). I use the

�rst 8 waves of the study from 1992 to 2006.

A big advantage of the study is the part on expectations, where several probability ques-

tions are asked. The two questions I will use (ploss and pfind) are the following:

"Sometimes people are permanently laid o¤ from jobs that they want to keep. On the

same scale from 0 to 100 where 0 equals absolutely no chance and 100 equals absolutely

certain, how likely is it that you will lose your job during the next year?"

"What do you think are the chances that you could �nd an equally good job in the same

line of work within the next few months?"

If we want to relate expectations to consumption/savings behavior, we need to have good

proxies for them. However, it is di¢ cult to capture both consumption and savings of

households. In the HRS there is a limited number of questions directly about consumption

or savings, but there is quite detailed information about the wealth of households. As a

consequence, I have chosen to model the changes in di¤erent types of household wealth

between two consecutive waves of the study.

Wealth change is, of course, strongly related to savings, but there is also an important

di¤erence. Wealth change depends not only on savings but on the actual rate of return

on assets, too. Morever, there can be systematic variability in the realized rate of return

among households. I cannot adjust for this factor, but hopefully this variation is much

smaller than the variation in savings, and thus the e¤ect of this measurement error is

small.
1http://hrsonline.isr.umich.edu/

Peter Hudomiet 4
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The used wealth-change variables are related to households, while most of the other

variables are characteristics of individuals. Thus I restricted the sample to one family

member, to the �nancial responder of the household. In the HRS study, only workers

answered the probability questions, so throughout the analysis only they form the sample.

To be more precise, only those are included who were workers in the �rst of two consecutive

waves. These restrictions left me a sample of roughly 25,500 observations in the pooled

database.

The HRS contains data on the inter-wave job-market histroy of people. Out of the 22,441

observations that appear in two consecutive waves (all observations except for the �rst

wave) 6464 reported that their employment spell ended between the two waves. From

among them 4,969 left their job voluntarily and 1,495 were either laid o¤, or their working-

place closed. Throughout the study, these 1,495 observations will form the displaced

category.

2.2 Evidence of noise

One unfavorable feature of survey data is noisiness. Moreover, answering probability

questions is cognitively demanding, and we may think these variables contain signi�cant

measurement error. Figure 1-3 supports this reasoning. First, the histogram of the

probability questions is not continuous, because people tend to give rounded answers.

Second, the number of the so-called focal answers2 (0, 50 and 100 percent) is even higher.

One potential explanation for the high ratio of focal answers is that these people are really

uncertain about these probabilities. My model, however, assumes certainty equivalence,

so the role of uncertainty is neglected by assumption. (See Section 3)

An even more important problem is the noisiness of the �nancial wealth variables. Out of

the available 22092 total wealth changes in the sample, at least one component of the total

wealth was missing for 5631 observations, and was replaced by imputation by the HRS

sta¤. Unfortunately, the imputation was based on cross-sectional methods3 , thus they

are not reliable to model changes of �nancial wealth between waves. As a consequence, I

2See e.g. Hill et. al. (2004).
3See the RAND HRS documentation (version G), pp. 26 for details.

Peter Hudomiet 5
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had to drop all the imputed wealth values.

Moreover, even after dropping the imputed values, there are still extreme outliers in the

sample, which strongly a¤ect the OLS estimates. As Figure 4 shows, even when I restrict

the sample to those, whose wealth is less then 2m$, the joint distribution of household

�nancial wealth at t and t+1 is not around the 45 degree line as expected. It indicates that

this particular wealth change variable contains a lot of noise. The situation is very similar

with the other wealth variables, too. This noise is probably not classical measurement

error (the rich are a¤ected more), therefore it can bias my results.

One would think that these outliers can be detected and should simply be taken out of

the sample. Unfortunately I could not �nd a robust outlier detecting method. Instead, I

chose to run probability models, which were much more robust. I de�ned several "positive

wealth change" dummies, and I modeled saving-propensities.

Peter Hudomiet 6
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3 Expectations and Savings Behavior

The purpose of this section is to test whether the expectations about future labor market

status (displacement and job-�nding expectations) have signi�cant e¤ect on the savings

behavior of individuals. My research is in the spirit of Stephens (2003), who analyzed job

loss expectations and their link to consumption behavior. He found strong relationship

between job loss expectations and realizations, but found no evidence that these expecta-

tions a¤ect consumption in any way. His study, however, is subject of debate. The main

problem is the use of food consumption as a proxy for overall household consumption.

Even if we believe that job loss expectation is linked to consumption behavior, food con-

sumption is probably the most stable part of it4 . In contrast, I use the change in �nancial

wealth as a proxy for savings to examine the role of expectations in making savings and

consumption decisions. My results are comperable with those of Stephens (2003), because

I use the same HRS database, but with a slightly longer time-horizon.

3.1 The model

My model is a version of the widely used consumption under uncertainty model introduced

by Flavin (1981).

3.1.1 Assumptions and notations

1. Individuals maximize the present value of their expected utility over an in�nite

horizon.

2. The instantaneous utility function u(�) is quadratic, thus we have certainty equiva-

lence.

3. Individuals can save and borrow with the same interest rate. The expected rate of

return equals to the discount rate, and is uncorrelated with everything: Et(rt+i) =

r = �. However, the posterior rate of return can di¤er from this.

4However, his argument is strenghtened by the fact that displacement is associated with strictly lower
levels of consumption too.

Peter Hudomiet 7
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4. Individuals lose their job during one period with probability pl, and �nd a job with

probability pf .

5. If an individual is working, he receives labor income w. When he is unemployed, he

receives unemployment bene�t u < w.

3.1.2 The problem and the optimum

The problem of an individual:

max
ct+i

1X
i=0

Et+i(u(Ct+i))

(1 + �)
i

s:t: :
1X
i=0

Et+i(Ct+i)

(1 + r)
i
� At +

1X
i=0

Et+i(Yt+i)

(1 + r)
i

The Euler equation is:

u0(Ct) =
1 + �

1 + r
Et(u

0(Ct+1))

Using that the interest rate equals to the discount rate and that the instantaneous utility

function is quadratic:

Ct = Et(Ct+1) (1)

Using the budget constraint gives the well-known formula:

Peter Hudomiet 8
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Ct =
r

1 + r
[At +Ht] (2)

Ht �
1X
i=0

Et+i(Yt+i)

(1 + r)
i
,

where Ht is the present value of expected lifetime income. Using that one-period income

can only take two values (w and u), we can express Hw
t and Hu

t , the present value of

lifetime income if the worker is employed or not:

Hw
t = w +

1

1 + r
[plH

u
t + (1� pl)Hw

t ]

Hu
t = u+

1

1 + r
[pfH

w
t + (1� pf )Hu

t ]

The solution is:

Hw
t =

1 + r

r

�
w(r + pf ) + upl
pf + pl + r

�
Hw
t =

1 + r

r

�
wpf + u(r + pl)

pf + pl + r

�

Plugging this back into (2) yields:

Cwt =
r

1 + r
(At +H

w
t ) =

rAt
1 + r

+
w(pf + r) + upl
(pf + pl + r)

(3)

Cut =
r

1 + r
(At +H

u
t ) =

rAt
1 + r

+
wpf + u (r + pl)

(pf + pl + r)

Peter Hudomiet 9
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Note that the consumption di¤ers in the working and in the non-working periods.

3.1.3 Optimal wealth expansion

In the HRS database we do not have realistic proxies for consumption, but we have

detailed information on the wealth of households. In our model wealth is given by:

At+1 = (1 + rt)(At + Yt � Ct) = (1 + rt)(At + St) (4)

Note that in (4) we use posterior rate of return rt instead of expected rate of return r.

Using the optimal consumption path (3) we can derive the optimal savings path:

Sw = w � Cw = � rAt
1 + r

+ pl
w � u

r + pf + pl

Su = u� Cw = � rAt
1 + r

� pf
w � u

r + pf + pl

Plugging them back to (4):

�Awt+1 = rtAt + (1 + rt)S
w =

rt � r
1 + r

At +
(1 + rt)pl(w � u)
r + pf + pl

�Aut+1 = rtAt + (1 + rt)S
u =

rt � r
1 + r

At �
(1 + rt)pf (w � u)
r + pf + pl

Here �Awt+1 means the change in wealth between t and t+ 1 if the individual worked at

t. Note that if posterior rate of return is lower than its expected value, the change in

wealth can be easily negative even in a working period.

Peter Hudomiet 10
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Let us derive the derivatives of wealth change with respect to the exogenous parameters.

Let us start with the probabilities:

@(Awt+1)

@pl
=

(1 + rt) (r + pf ) (w � u)
(r + pf + pl)

2

@(Aut+1)

@pl
=

pf (1 + rt) (w � u)
(r + pf + pl)

2

@(Awt+1)

@pf
= �pl (1 + rt) (w � u)

(r + pf + pl)
2

@(Aut+1)

@pf
= � (r + pl) (1 + rt) (w � u)

(r + pf + pl)
2

Taking the natural restrictions on these parameters into account we can order the deriv-

atives in the following way:

@(Aut+1)

@pf
<
@(Awt+1)

@pf
< 0 <

@(Aut+1)

@pl
<
@(Awt+1)

@pl

That is, the higher the job loss probability, the greater the wealth-expansion. This is

because individuals at risk of job loss have to prepare more for later unemployed periods.

Conversely, the higher the job �nding probability, the lower the wealth expansion, because

if it is easier to �nd a job, the unemployed periods are less harmful. We can also see

that job loss probability is supposed to have higher e¤ect on workers, while job �nding

probability should e¤ect the unemployed more.

Let us now compute the derivatives of Awt+1 with respect to the income variables:

Peter Hudomiet 11
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@(WEwt+1)

@w
=

pl(1 + rt)

r + pf + pl

@(WEut+1)

@w
= � pf (1 + rt)

r + pf + pl

@(WEwt+1)

@u
= � pl(1 + rt)

r + pf + pl

@(WEut+1)

@u
=

pf (1 + rt)

r + pf + pl

The ordering of these e¤ects is less clear, because it depends on the ordering of the

probabilities. However, we can see that the absolute values of the e¤ects of labor income

and unemployment bene�t are the same.

3.1.4 Positive wealth expansion

In the empirical part of my study I will estimate probability models, where the probability

of a positive wealth expansion will be on the left hand side. In my model the optimal

wealth change in a working period is positive if:

�Awt+1 =
rt � r
1 + r

At +
(1 + rt)pl(w � u)
r + pf + pl

> 0 (5)

pl
r + pf + pl

>
(r � rt)

(1 + r)(1 + rt)

At
(w � u)

The left hand side of this inequality is surely positive, while the right hand side can be

both positive and negative.

The optimal wealth change in an unemployed period is positive if:

Peter Hudomiet 12



C
E

U
eT

D
C

ol
le

ct
io

n

Expectations and Savings Behavior

�Aut+1 =
rt � r
1 + r

At �
(1 + rt)pf (w � u)
r + pf + pl

> 0

� pf
r + pf + pl

>
(r � rt)

(1 + r)(1 + rt)

At
(w � u)

Now the left hand side of this inequality is surely negative, while the right hand side

can be both positive and negative. Note that if the posterior rate of return equals to its

expected value (rt = r), people always save in a working period, and always dissave in

an unemployed period. The derivatives of the left hand sides are positive with respect

to pl, and negative with respect to pf . So the higher the job-loss probability, the more

likely that an individual will save, and conversely, the higher the job-�nding probability,

the more likely that she will dissave. These are the predections of the model, I would like

to test.

3.1.5 Implications and limitations of the model

The model has two important predictions:

1. Consumption and savings can di¤er in periods of employment and unemployment.

2. Consumption and savings are a¤ected by expectations about future labor market

status. Those who expect a higher probability of job loss or a lower probability of

�nding a job, consume less and save more.

These predictions are in line with the original model of Flavin (1981). Higher job loss

probability and lower job �nding probability lead to shorter expected employment and

longer expected unemployment spells, and thus lead to a lower expected present value of

lifetime income. A rational agent should take it into account when she makes consumption

decision: she should save more/consume less to prepare for later periods of unemployment.

The used model is the simplest possible to derive a link between job loss expectations

and consumption, and has at least two important de�ciencies:

Peter Hudomiet 13
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1. Role of uncertainty: In my model a quadratic utility function is assumed that implies

certainty equivalence. It means that only the mean of the probability-distribution

a¤ects consumption, while the variance (uncertainty) is not important. However,

uncertainty may play an important role in economic decision making. For simplicity,

this factor is disregarded in my analysis.

2. Myopic behavior: In my model standard exponential discounting is assumed. Dis-

count factors other than exponential (e.g. hyperbolic) enable myopic behavior, that

is, time-inconsistency can arise. The purpose of my study is to show that expecta-

tions about future do a¤ect present consumption. Whether expectations are rational

(time-consistent), or not is out of the scope of this paper.

3.2 Identi�cation method

As I said before, I will estimate probability models for savings. The simplest possible

econometric model for testing my original hypothesis is the following:

I(�At+1 > 0) = �0 + �1plt + �2pft + �
0 � controlst + "t; (6)

where I() is an indicator function of positive savings. According to my model, in any

speci�cation I expect �1 to be positive and �2 to be negative.

3.2.1 The left hand side

There is detailed information in the HRS about the assets and wealth of households in

every wave of the study. I will use seven di¤erent wealth variables: three aggregated

and four detailed ones. By estimating more models, I can both check the robustness of

my results, and potentially capture more complex asset reallocation. It is possible, for

example, that the expectations only a¤ect the short-term savings, and not the long-term

ones. It is also possible that the expectations have a di¤erent e¤ect on the savings and

on the debts of households, etc.

Peter Hudomiet 14
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The wealth variables used will be the following:

1. non-retirement household savings (S1): Money kept in stocks, bonds, checkings, or

any other types of savings.

2. net value of household debts (S2): Mortgage loans, other housing debts and any

other types of household debts. Net value means that this variable is negative,

beacuse it indicates negative wealth.

3. household retirement savings (S3): Money in the family members�Individual Re-

tirement Accounts (IRA).

4. �xed assets of households(S4): Vehicles, real estates and business ownerships.

5. Overall non-retirement �nancial wealth (S5): The sum of S1 and S2.

6. Overall �nancial wealth (S6): The sum of S1, S2 and S3.

7. Overall household wealth (S7): The sum of S1, S2, S3 and S4.

According to Table 1, the variation in all these wealth variables is high. Approximately

half of the observations exhibited positive and half of them exhibited negative wealth

change. This is good for us, because it makes the identi�cation of the coe¢ cients of

interest easier. We can also see, that the number of wealth-change observations is quite

di¤erent. The reason for this, as I mentioned above, is the large number of missing values.

3.2.2 Control variables

In order to get unbiased estimates of the parameters I have to use several types of controls

variables:

1. Variables from my model: According to (5) a worker saves if pl
r+pf+pl

> (r�rt)
(1+r)(1+rt)

At

(w�u) .

This suggests including earnings and wealth variables into the model. I will use all

the detailed wealth variables (S1-S4).
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2. Human capital variables: I include education and age dummies, because they may

correlate with both the permanent income and the expectations.

3. Labor market variables: I include occupation dummies, and a variable that indicates

whether the individual has a second job or not.

4. Future labor market status: According to (6) I regress wealth changes between time

t and t + 1 on time t characteristics. The timing of the model however can be

di¤erent in reality, because job-loss is not a discrete process. People can lose their

job at any time between two consecutive waves, which would alter their savings

behavior. However, if I control for later displacement and job-leaving (between

time t and t + 1), I can separate their e¤ect from the e¤ect of prior expecations

about displacement (at time t). Of course, with this functional form the e¤ect of

expectations is assumed to be the same among the later displaced and among those

who can keep their original jobs. Fortunately, the estimations are not sensitive to

this restriction.

5. Technical variables: I include time dummies to allow for �xed time e¤ects.

6. Other variables: I include marital status, gender, race and residence dummies.

3.2.3 Choice of econometric model

My basic regressions will be estimated by pooled OLS, with di¤erent sets of control

variables. Beyond the OLS I will also estimate probit, �xed e¤ect and IV models. The

�xed e¤ect models identify from changes in the variables. Thus, at the cost of higher

standard errors, they are also robust to �xed unobserved heterogeneity in savings.

As we can see on the histogram of the probability questions, people tended to give rounded

answers. It means that these variables contain notable measurement error. Because they

appear on the right hand side of the equations, we expect a downward bias (in absolute

value) of the coe¢ cients. In order to get rid of this bias, I estimate IV models, too. In these

models I instrument both probability variables (displacement and job-�nding) with tenure

and industry dummies. These variables are strongly correlated to both displacement and
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expectations, but they probably do not have an e¤ect on conditional savings. I did not

�nd evidence or any serious argument for why the saving propensity should di¤er in

di¤erent industries for reasons other than the di¤erence in average earnings and in the

average job reallocations rate.5

3.3 Results

The outputs of the regressions can be found in the Appendix. Tables 2-4 contain the

models for the aggregated wealth-change variables, and Tables 5-8 for the detailed ones.

Overall, the e¤ect of the job �nding probability is found to be negative in nearly all of the

speci�cations. The estimated coe¢ cients are between negative 2-5 percent in the OLS,

probit and FE cases, and notably smaller (higher in absolute value) in the IV models. A

negative 5 percent e¤ect means that those who are absolutely sure about their success

in �nding a job quickly in case of job-loss (pf = 1), are 5 percent less likely to save

than those who think this probability is zero. This e¤ect may seem small, but when we

compare it to the coe¢ cients of displacement (�negative 2-6 percent), we �nd that these

e¤ects have approximately the same order of magnitude.

Except for the IV speci�cations, the estimated e¤ects of job-�nding expectations are quite

similar in all speci�cations, and for all wealth categories. In the OLS and probit models

the e¤ects are usually signi�cant at 5 percent, but they sometimes lose their signi�cance

in the �xed-e¤ect models. This is not surprising, because the standard errors of the FE

estimator are usually higher than the ones of the OLS models.

Perhaps the most surprising results come from the IV models. The reason for instrument-

ing the probability variables was to handle the strong measurement error due to rounding.

The IV models give very similar, but not signi�cant coe¢ cients, when the non-retirement

savings or the household debts appear on the left-hand side (Tables 5-6). However, the

estimated e¤ects are negative 24 percent (!) for the retirement savings and negative 20

percent for the �xed assets. These e¤ects are very high. It seems that the di¤erences

in expectations by sectors and tenure play a really important role in long-term savings

5The only argument that questions the validity of my instruments is the sectoral di¤erences in the use
and extent of retirement plans, which possibly correlate with savings.
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decisions.

However, the e¤ect of job loss expectations is less clear. In the majority of the speci�ca-

tions the estimated coe¢ cients are �uctuating around zero, and they are not signi�cant.

One exception is the debt rate: according to the OLS and probit models, people at risk of

job loss are signi�cantly more likely to pay back some of their debts. The other interest-

ing result comes from the models for the retirement savings. Here the IV models show a

qualitatively di¤erent result than the other estimators: the estimated e¤ect is postive 40

percent (!). The estimations, thus, are really sensitive to the econometric speci�cation.

Further investigations should be made to understand this phenomenon.

Overall, the e¤ect of the job �nding probability is found to be negative and robust, while

the e¤ect of the job-loss probability �uctuates around zero and is sensitive to speci�cation.

At the �rst sight, it seems strange that the job-�nding probability has the stronger e¤ect

on the savings. The probability of displacement a¤ects the expected income even in the

short run, while the probability of �nding a job (of a worker) a¤ects it only in the medium

or long-run.

Investigating the histogram of the job-loss probability gives one potential explanation for

this �nding. Zero probability is assigned to more than half of the sample. Displacement

is a rare event, and it is reasonable to think that people can estimate the probabilities of

rare events more poorly. It is also possible, that the savings behavior of the zero responder

majority and the non-zero responder minority is completely di¤erent. It is possible, for

example, that only the non-zero responders are myopic, who do not take expected future

income into account when they make consumption/savings decisions.
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4 Job loss expecations and realization

In this Section I will investigate the job loss expectations in a more structural way. In the

�rst part of the Section I compare expectations and realized displacement with descriptive

statistics and regressions. Then I will develop a maximum likelihood estimator that

enables me to derive expected employment spells.

4.1 Descriptive analysis

Table 9 shows the average displacement rate and the average of the subjective job-loss

probabilities broken down by some important demographic and labor market related vari-

ables. Table 10 shows the major determinants of job loss expectations and displacement.

First, we can see that the average displacement rate is less than half of the average

probability people assign to displacement. Moreover, displacement is measured between

two consecutive waves of the HRS, so it corresponds to the number of displaced workers

within two year-periods. It indicates that, on average, people are strongly pessimistic

about their job-keeping chances.

However, we can also see that the same variables correlate with both the expectations

and the realized displacement. The major determinant in both cases is tenure, which

has a strong negative e¤ect on both expectations and displacement. Second, perhaps

more surprisingly, there is more observed variability in expectations than in displacement:

age, race and earnings seem to have stronger e¤ect on expectations than on realized

displacement. One explanation for this phenomenon is that these variables are important

predictors of expectation error.

The probability questions contain notable measurement error. However, Table 11 shows

that job loss probability is strongly related to displacement, as it is signi�cant at any

signi�cance level. The estimated parameters in the di¤erent speci�cations are between

0.128 and 0.152. What is really important to us is that the coe¢ cients of expectations

remain strongly signi�cant even when I control for a large set of variables. It means, that

these probability questions contain unique, otherwise unavailable information about the
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displacement risk individuals face.

Figures 1-2 show the distribution of the job loss probabilities by future displacement

status of individuals. We can see that even if the average job loss expectation among

those later displaced is higher, still the majority expected 0 probability for displacement.

The ratio of 0 answers, however, are much lower than among those who could keep their

jobs (36 percent compared to 54 percent).

Overall, I found that these probability questions contain really important and unique

information about the risk of displacement. However, the way people answer these ques-

tions, and the way they make errors is less trivial. Therefore, to be able to investigate

job-loss expectations in a more fundamental way, I have to go deeper into the understand-

ing of expectation formation.

4.2 Expected and realized employment spells

In this Subsection I develop a maximum likelihood based estimator, with which I can

derive expected survival paths of people. Survival, throughout this section, refers to the

chance that somebody can keep her job until a speci�c time. The survival function is a

S(Xi; t) �! (0; 1) function that gives us the probability that somebody with character-

istics Xi keeps her job until t years after the start of the employment spell.

My purpose is to derive expected survival paths and to relate them to the empirical

survival functions. When I estimate empirical survival functions, the probabilities are

approximated by the number of non-displaced workers until t over the number of workers6 .

Note that when I estimate expected survival paths, I have much more information about

the form of this function, because I have information about the probabilities for everybody.

This observation is fundamental, because it enables me to understand the structure of

expectations more precisely. Particularly, I will use this extra information to derive the

time-dependence of the expectations. Moreover, my estimator will tackle problems related

to rounded probability answers.

6And of course a speci�c functional form is used when we estimate parametric models.
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4.2.1 The empirical survival model

Let us see �rst the derivation of the empirical survival function. I use the log-normal

density function (and log-normal hazard function) for modelling the time of displacement,

because it �ts the data quite well. The log-normal hazard function, with reasonable

parameters, increases quickly at the beginning of a spell, and then gradually starts to

decrease. This is the feature of the hazard function, which is needed to properly model

the employment spells. The other adventage of the log-normal speci�cation is that the

two parameters of this distribution, the mean and the variance of the log-spell, have easily

interpretable economic meanings.

Thus the underlying model:

ln(T d) = Xd�d + u (7)

u � N(0; �2d);

where T d is the time until displacement, or in other words the length of the employment

spell, if the spell ended with displacement. The likelihood of one such employment spell

is:

lempi =
�
�
ln(Tdi )�Xdi�d

�d

�
�d

Note, that in the survival literature the likelihood function is usually a bit di¤erent,7

because they write out the probability distribution as a function of T instead of ln(T ).

The maximum points of these functions, of course, are at the same place.

Now we know the likelihood of a terminated employment spell. For a large fraction of

the sample, however, we cannot observe the time until displacement for two reasons:

7 lempi =

�

 
ln(Tdi )�Xdi�d

�d

!
�dT

d
i
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1. Some people can keep their original jobs until the end of the sampling period

2. Some people leave their jobs voluntarily

In the Survival literature these problems are called data censoring: the length of the spells

are not observed for everybody. For them, we only know that the spell-length is at least the

minimum of the sample time and the time of job-leaving. Let us denote the the minimum

of the sampling time and job-leaving time with T cd � min(T sampling; T job�leaving). Then

the overall likelihood can be expressed as:

lempi =

8><>:
�

�
ln(Tdi )�Xdi�d

�d

�
�d

if i is displaced

1� �
�
ln(T cdi )�Xdi�d

�d

�
if i is not displaced

(8)

When a spell can end for two or more reasons, we can estimate competing risk models. In

our case, an employment spell can end because of displacement or voluntary separation.

If we assume that these events are independent, we can simply estimate the two models

separately: one for displacement, and one for job-leaving. The �rst will be the same as

given in (8), and the second will be:

lleavei =

8><>:
�

�
ln(Tli )�Xli�l

�l

�
�l

if i leaves her job

1� �
�
ln(T cli )�Xli�l

�l

�
if i does not leave her job

where T l denotes time until job-leaving and T cl � min(T sampling; T d).

A generalization of this model is when we also model uncertainty. According to (7),

we can use conditional heteroskedasticity models, when we complete the models in the

following way:

ln(�) = ��X�

We usually model the log of the standard deviation, because in such models the variance

is assured to be positive.
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4.2.2 The model for expectations

The underlying model is assumed to be very similar to (7):

ln(T di ) = Xei�e + ui

ui = uci + upi�
uci
upi

�
� N

��
0

0

�
;

�
�2c
0

0

�2p

��

where uci is the unobserved heterogeneity in the mean of the log-spell (known to each

individual) and upi is the subjective uncertainty about the spell-length. Note that here

T di is not a known number (time of displacement) as in the empirical survival model.

Now, given the probability answers, I will estimate the whole distribution function for

everybody.

From now on, let us denote �i = Xi� + uci, that is the mean of the log-spell, known

to individual i. The subjective probability of survival until next year then follows a

truncated log-normal distribution:

1� P
�
T di � Ti + 1jT di > Ti

�
=
1� �

�
ln(Ti+1)�Xi��uci

�p

�
1� �

�
ln(Ti)�Xi��uci

�p

� =
�
�
�i�ln(Ti+1)

�p

�
�
�
�i�ln(Ti)

�p

�
where Ti is the length of the spell when the individual gave the probability answer. This

is the job tenure.

The probability of displacement (this variable is used in the HRS):

Ploss = 1�
�
�
�i�ln(Ti+1)

�p

�
�
�
�i�ln(Ti)

�p

� = G (uci; Xi�; Ti; �p)

Observing the probability answers, the only random variable is uci. In order to derive

the likelihood function we need the take the inverse of this function with respect to uci:
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uci = G
�1 (Ploss; Xi�; Ti; �p)

Unfortunately there is no closed formula for the inverse of the truncated normal distribu-

tion. G(�), however, is a strictly montonically decreasing function (see Theorem 1 in the

Appendix), thus the inverse exists, and we can derive it using numerical methods. This

method can also be found in the Appendix. Once we have the inverse, the outcome of the

random variable uci is determined. Then, the likelihood function can be expressed as:

lei =

�

�
G�1(�;TWi ;�pjPloss;Xi)

�c

�
�c

Rounded answers:

In the histogram of the job-loss probability answers (Table 1) we can see that a large

fraction of people gave answers that were rounded to the closest multiple of 10 percent.

One way to model the rounding of the probability answers is to assume that when we

observe a Ploss answer, we only know that the true subjective probability is somewhere in

the
�
P loss; P loss

�
interval, where P loss and P loss are the closest multiples of 10 percent.

Then the likelihood becomes:

leri = �

�
G�1 (�; Ti; �pjP loss; Xi)

�c

�
� �

 
G�1

�
�; Ti; �pjP loss; Xi

�
�c

!

Note that G�1(�) is a monotonically decreasing function, so � (P loss; �) appears with a

positive and �
�
P loss; �

�
with a negative sign.

4.2.3 Results

The output tables can be found in Tables 12-13 (realized survival) and Table 14 (ex-

pected survival) in the Appendix. I also created several �gures to visualise these survival

functions broken down by some important variables.
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Before I turn to the interpretation of the results I have to emphasize an important di¤er-

ence between the modeling of the realized and the expected survival functions. Although

the points of both survival functions are time-dependent, in the expected survival case

time-dependence can be generalized. Technically it means that tenure (the current length

of the spell; or time) can appear in the estimated equations of the mean and the variance

of the distribution. Economically it means that I can derive di¤erent survival functions

for people with di¤erent tenure. In the realized survival case, as time passes, people only

move on the survival function from the left to the right. In the expected survival case,

however, as time goes by, people can land on completely new survival functions. You

can think of this as a learning process. People are not aware of their survival chances

(technically they do not know their speci�c �i and �pi), but they learn it with time. At

the beginning they have some idea, but then, observing their success in keeping their

jobs, they can modify their expectations. I can do this kind of generalization of the

time-dependence based on the extra information, that I observe the one-year subjective

survival chances of everybody; I know much more than a binary success/failure variable.

And the main message of the outputs of these estimations is exactly the strong time-

dependence of expectations. The expected mean of the log-spell (�i) is increasing, and the

expected uncertainty about the log-spell (�pi) is decreasing with tenure. These �ndings

are in line with the learning-approach mentioned above. People are uncertain about their

survival chances when they start working at a speci�c place. Then, observing their success

in keeping the job, their uncertainty decreases, and their optimism increases.

You can see the expected and realized survival functions broken down by tenure (time)

and other important variables in Figures 7-10. You can see that at the beginning of a

spell people are overly pessimistic about their survival chances, but later they become

overly optimistic.8 The time-dependence of the expected survival functions can have

serious economic consequences. If people are making economic decisions based on their

8 In models, where tenure was not included in the estimated equations, the mean survival functions
resambled the ones, where tenure equals 10. This is not surprising, because the average tenure in the
sample is �12. Those speci�cations, thus led to a qualitatively di¤erent result, because the subjective
survival chances of people were overly optimistic rather than pessimistic at the beginning of the spell.
Those speci�cations, however were clearly wrong, because, for example, the error-terms of the models
(uci) were strongly time dependent, which makes it impossible to model properly the time-dependence of
people with mean characteristincs. In the �nal models, the time dependence of the error terms reduced
heavily, although they did not disappear completely.
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subjective expectations, and their expecation error has strong time-dependence, then the

economic models that incorporate only realized survival chances can be misspeci�ed.

In the �gures in the Appendix, we can also see interesting variation in expectations by

gender, race and education. We can see that although the true survival chances of blacks

are much better than the whites�, their expectations are more pessimistic. The situation is

similar with education. The expectations of the educated are poorer, while their chances

are notably better. Note that this is not necessarily a contradiction, because it can also

mean that the expectation error of the educated is smaller than average.

Overall, the main message of this Section was the proof of the strong time-dependence of

the subjective survival expectations. Further investigations should be made to understand

why this is so, and what its economic consequences are.
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5 Conclusion

This study has shown that expectation about future labor market status has a signi�cant

e¤ect on the savings behavior of individuals. According to the theory, higher job loss

probability and lower job �nding probability lead to lower expected present value of

lifetime income. A rational agent should take this into account, and she should save more

to prepare for later periods of unemployment. Using data from the Health and Retirement

Study, I found that the job �nding probability has a signi�cant negative e¤ect on the

savings rate. This e¤ect was found to be true for di¤erent types of savings; was robust

to the use of several control variables, and also to �xed unobserved heterogeneity in the

savings rate. The e¤ect of job-loss probabilities however was less clear.

In the second part of the study I developed a maximum likelihood based estimator for the

subjective expected survival functions. I found strong time-dependence of the subjective

expecations and I also found interesting deviations of expectations from realizations. The

strong time-dependence of expectations means that even the parameters of the probability

distribution (the mean and the variance) change with time on the individual level. These

�ndings are supported by learning theory. People are uncertain about their survival

chances when they start their employment spells. Then, observing their success in keeping

the job, their uncertainty decreases, and their optimism (regarding the expected mean of

the spell) increases.
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6 Appendix

6.1 Proof of Theorem 1

The proof is based on the idea of Bagnoli and Bergstrom (2004).

Theorem 1 G (uci; Xi�; Ti; �p) = 1�
�
�
Xi�+uci�ln(Ti+1)

�p

�
�
�
Xi�+uci�ln(Ti)

�p

� is a strictly monotonically de-

creasing function of uci.

Lemma 2 �0(x)
�(x) is a monotonically decreasing function of x.

Proof.

�(x) =
1p
2�
exp(�x

2

2
)

�0(x) =
�xp
2�
exp(�x

2

2
)

�0(x)

�(x)
=

�xp
2�
exp(�x2

2 )

1p
2�
exp(�x2

2 )
= �x

@ �
0(x)
�(x)

@x
= �1

Lemma 3 The inverse Mills Ratio, �(x)�(x) is a strictly monotonically decresing function.

Proof. We need:
@ �(x)�(x)

@x
< 0

, �0(x)�(x)� �2(x)
�2(x)

< 0

, �0(x)�(x)� �2(x) < 0
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Let us devide both sides of the inequality by �(x)�(x) > 0:

�0(x)

�(x)
� �(x)

�(x)
< 0

�0(x)

�(x)
<

�(x)

�(x)
= lim

n�!1

�(x)� �(n)
�(x)� �(n)

According to the generalized mean value theorem (the Cauchy mean value theorem) we

know 9� 2 (n; x) :

lim
n�!1

�(x)� �(n)
�(x)� �(n) =

�0(�)

�(�)

Because lim
n�!1

�(n) = lim
n�!1

�(n) = 0:

Thus we need:

�0(x)

�(x)
<
�0(�)

�(�)

Which is true because of Lemma 2, and because � < x.

Proof of Theorem 1. We need:

@G (uci; Xi�; Ti; �p)

@uci
=

@

�
1�

�
�
Xi�+uci�ln(Ti+1)

�p

�
�
�
Xi�+uci�ln(Ti)

�p

� �
@uci

< 0

This is true if:

@

�
�
�
Xi�+uci�ln(Ti+1)

�p

�
�
�
Xi�+uci�ln(Ti)

�p

� �
@uci

> 0

The ln() function is a monotonically increasing function, so the inequality holds if:

@ ln

�
�
�
Xi�+uci�ln(Ti+1)

�p

�
�
�
Xi�+uci�ln(Ti)

�p

� �
@uci

> 0
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,
@
h
ln(�

�
Xi�+uci�ln(Ti+1)

�p

�
)� ln(�

�
Xi�+uci�ln(Ti)

�p

�i
@uci

> 0

,
�
�
Xi�+uci�ln(Ti+1)

�p

�
�p�

�
Xi�+uci�ln(Ti+1)

�p

� � �
�
Xi�+uci�ln(Ti)

�p

�
�p�

�
Xi�+uci�ln(Ti)

�p

� > 0

�p is always positive, so I can multiply the inequality with it:

,
�
�
Xi�+uci�ln(Ti+1)

�p

�
�
�
Xi�+uci�ln(Ti+1)

�p

� � �
�
Xi�+uci�ln(Ti)

�p

�
�
�
Xi�+uci�ln(Ti)

�p

� > 0

And this is always true, because of Lemma 3, and because � ln(Ti + 1) is smaller than

� ln(Ti).

6.2 Numerical root-�nding

The task is to �nd the root of (G (uci; Xi�; Ti; �p)�Ploss) = 1�
�
�
�i�ln(Ti+1)

�p

�
�
�
�i�ln(Ti)

�p

� �Ploss with

respect to uci. uci is a normally distributed random variable so nci := �(uci�c ) 2 [0; 1], and

there is a one-to-one relationship between uci and nci. Throughout the algoritmh I will

try several points in the [0,1] interval, take the inverse normal of it, and check weather

the given number is the root of the given function, or not. If not, I always know in which

direction to move, because the given function is monotonically decresing in uci. The steps

of the algorithm:

1. I take n0ci = 0:5, and I check weather (G
�
��1(n0ci)�c; Xi�; Ti; �p

�
�Ploss) is positive

or negative.

2. If positive, then I know that the root, in terms of nci must be in the [0; 0:5)

interval. If it is negative, then I know nci is in the (0:5; 1] interval. In this

step I halve the possibly good interval again: If the function was positive, I take

n1ci = 0:25, if it was negative, I take n1ci = 0:75. Then I check again weather

(G
�
��1(n1ci)�c; Xi�; Ti; �p

�
� Ploss) is positive or negative.

3. I continue these steps 50 times.
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Note that in every steps I halve the possibly good interval of the root of the function.

Therefore after 50 iterations, I get the root by O(2�50) = O(10�15) precision, which is

enough to get a good approximation of the likelihood function.

6.3 Tables and Figures

Figure 1: Histogram of the Job Loss Probabilites in the HRS, 1992-2006
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Figure 2: Histogram of the Job Loss Probabilites among those, who will be
displaced, 1992-2006
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Table 1: Number of Observations with Positive Wealth Change
�W � 0 �W > 0 Total

Household Non-Retirement Savings (S1) 9036 9237 18273
Net Value of Household Debts (S2) 12204 7989 20193
Household Retirement Savings (S3) 14152 5349 19501
Household Wealth in Fixed Assets (S4) 10099 10760 20859

Financial Wealth, without Retirement Savings (S5) 8291 9125 17416
Financial Wealth, with Retirement Savings (S6) 7451 9010 16461
Overall Household Wealth (S7) 6425 9728 16153
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Figure 3: Histogram of the Job Finding Probabilites in the HRS, 1992-2006
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Figure 4: Two dimensional scatter plot of Financial Wealth between two peri-
ods of the HRS, 1992-2004, restricted to wealth<2m$
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Table 2: Probability Models for Positive Change in Financial Wealth, without
Retirement Savings, 1992-2006

Model 1 Model 2 Model 3 Model 4 Model 5
OLS OLS probita IVb FE

P(displacement) 0.009 0.019 0.023 -0.243 0.006
[0.017] [0.017] [0.017] [0.199] [0.030]

P(job-�nding) -0.045 -0.046 -0.047 -0.077 -0.043
[0.011]*** [0.012]*** [0.012]*** [0.063] [0.023]*

earnings/100000 0.065 0.013 0 0.003 0.027
[0.010]*** [0.014] [0.014] [0.016] [0.031]

displaced -0.031 -0.031 -0.032 0.009 -0.013
[0.017]* [0.017]* [0.018]* [0.033] [0.028]

job-leaver -0.01 -0.014 -0.013 -0.004 -0.016
[0.010] [0.010] [0.010] [0.012] [0.016]

female -0.014 -0.014 -0.012
[0.011] [0.011] [0.011]

black -0.058 -0.058 -0.052
[0.013]*** [0.013]*** [0.013]***

hispanic -0.027 -0.026 -0.022
[0.017] [0.017] [0.019]

ged exam 0.055 0.053 0.062
[0.022]** [0.022]** [0.023]***

high school 0.06 0.06 0.058
[0.014]*** [0.014]*** [0.014]***

some college 0.062 0.059 0.06
[0.016]*** [0.016]*** [0.016]***

college or more 0.073 0.066 0.069
[0.018]*** [0.018]*** [0.018]*** [0.000]

single -0.008 -0.002 -0.007 0.025
[0.010] [0.010] [0.010] [0.036]

second job -0.006 -0.009 -0.003 0.031
[0.013] [0.013] [0.013] [0.025]

constant 0.514 0.49 0.539 0.564
[0.012]*** [0.024]*** [0.034]*** [0.157]***

time dummies YES YES YES YES YES
age dummies YES YES YES YES
occupation dummies YES YES YES YES
region dummies YES YES YES YES
wealth variables YES YES YES YES
N 13979 13979 13979 13979 13979
R-square 0.004 0.018 0.001 0.05

*, ** and *** denote signi�cance at 10, 5 and 1 percent respectively; robust s.e.
a marginal e¤ects at the mean
b The probability variables are instrumented with tenure and industry dummies
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Table 3: Probability Models for Positive Change in Financial Wealth, with
Retirement Savings, 1992-2006

Model 1 Model 2 Model 3 Model 4 Model 5
OLS OLS probita IVb FE

P(displacement) 0.009 0.022 0.026 0.005 0.024
[0.018] [0.018] [0.018] [0.207] [0.030]

P(job-�nding) -0.05 -0.049 -0.05 -0.199 -0.046
[0.012]*** [0.012]*** [0.012]*** [0.064]*** [0.023]**

earnings/100000 0.091 0.033 0.023 0.03 0.024
[0.012]*** [0.014]** [0.015] [0.016]* [0.032]

displaced -0.029 -0.029 -0.03 -0.02 -0.013
[0.018] [0.018] [0.018] [0.033] [0.028]

job-leaver 0.001 -0.001 0 0.002 0.008
[0.010] [0.010] [0.011] [0.013] [0.017]

female -0.009 -0.008 -0.011
[0.011] [0.011] [0.012]

black -0.078 -0.079 -0.077
[0.013]*** [0.013]*** [0.014]***

hispanic -0.057 -0.057 -0.065
[0.018]*** [0.018]*** [0.020]***

ged exam 0.038 0.036 0.039
[0.023]* [0.023] [0.024]

high school 0.064 0.064 0.064
[0.015]*** [0.015]*** [0.015]***

some college 0.065 0.062 0.068
[0.016]*** [0.016]*** [0.017]***

college or more 0.088 0.081 0.086
[0.019]*** [0.018]*** [0.019]***

single -0.024 -0.019 -0.025 0.019
[0.010]** [0.010]* [0.010]** [0.037]

second job -0.01 -0.012 -0.004 0.029
[0.013] [0.014] [0.014] [0.026]

constant 0.533 0.518 0.571 0.579
[0.013]*** [0.025]*** [0.035]*** [0.155]***

time dummies YES YES YES YES YES
age dummies YES YES YES YES
occupation dummies YES YES YES YES
region dummies YES YES YES YES
wealth variables YES YES YES YES
N 13089 13089 13089 13089 13089
R-square 0.008 0.026 0.014 0.072

*, ** and *** denote signi�cance at 10, 5 and 1 percent respectively; robust s.e.
a marginal e¤ects at the mean
b The probability variables are instrumented with tenure and industry dummies
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Table 4: Probability Models for Positive Change in Overall Household Wealth,
1992-2006

Model 1 Model 2 Model 3 Model 4 Model 5
OLS OLS probita IVb FE

P(displacement) 0 0.006 0.009 0.027 0.005
[0.018] [0.017] [0.018] [0.204] [0.030]

P(job-�nding) -0.024 -0.025 -0.025 -0.177 -0.029
[0.012]** [0.012]** [0.012]** [0.064]*** [0.023]

earnings/100000 0.088 0.041 0.029 0.039 0.004
[0.014]*** [0.017]** [0.014]** [0.018]** [0.032]

displaced -0.035 -0.036 -0.037 -0.032 -0.023
[0.018]** [0.018]** [0.018]** [0.033] [0.029]

job-leaver -0.032 -0.033 -0.033 -0.031 -0.012
[0.010]*** [0.010]*** [0.011]*** [0.013]** [0.017]

female -0.01 -0.009 -0.013
[0.011] [0.011] [0.012]

black -0.076 -0.078 -0.075
[0.013]*** [0.013]*** [0.014]***

hispanic -0.048 -0.049 -0.058
[0.017]*** [0.018]*** [0.019]***

ged exam 0.05 0.046 0.05
[0.023]** [0.022]** [0.024]**

high school 0.06 0.058 0.06
[0.015]*** [0.014]*** [0.015]***

some college 0.07 0.064 0.073
[0.016]*** [0.016]*** [0.016]***

college or more 0.105 0.097 0.102
[0.018]*** [0.018]*** [0.019]***

single -0.027 -0.023 -0.028 0.062
[0.010]*** [0.010]** [0.010]*** [0.037]

second job 0.004 0.002 0.01 0.03
[0.013] [0.014] [0.013] [0.026]

constant 0.572 0.558 0.605 0.661
[0.013]*** [0.025]*** [0.035]*** [0.151]***

time dummies YES YES YES YES YES
age dummies YES YES YES YES
occupation dummies YES YES YES YES
region dummies YES YES YES YES
wealth variables YES YES YES YES
N 12885 12885 12885 12885 12885
R-square 0.008 0.03 0.018 0.064

*, ** and *** denote signi�cance at 10, 5 and 1 percent respectively; robust s.e.
a marginal e¤ects at the mean
b The probability variables are instrumented with tenure and industry dummies
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Table 5: Probability Models for Positive Change in Household Non-Retirement
Savings

Model 1 Model 2 Model 3 Model 4 Model 5
OLS OLS probita IVb FE

P(displacement) -0.029 -0.016 -0.016 -0.223 -0.012
[0.017]* [0.017] [0.017] [0.194] [0.029]

P(job-�nding) -0.022 -0.02 -0.02 -0.032 -0.023
[0.011]* [0.011]* [0.012]* [0.062] [0.023]

earnings/100000 0.086 0.048 0.053 0.041 0.063
[0.011]*** [0.013]*** [0.014]*** [0.014]*** [0.031]**

displaced -0.036 -0.033 -0.034 -0.003 -0.014
[0.017]** [0.017]** [0.017]** [0.032] [0.028]

job-leaver -0.015 -0.016 -0.017 -0.008 -0.026
[0.010] [0.010] [0.010]* [0.012] [0.016]

female -0.006 -0.005 -0.003
[0.011] [0.011] [0.011]

black -0.074 -0.075 -0.07
[0.012]*** [0.013]*** [0.013]***

hispanic -0.07 -0.071 -0.065
[0.017]*** [0.017]*** [0.019]***

ged exam 0.068 0.071 0.073
[0.022]*** [0.022]*** [0.022]***

high school 0.084 0.086 0.082
[0.014]*** [0.014]*** [0.014]***

some college 0.075 0.078 0.073
[0.015]*** [0.015]*** [0.016]***

college or more 0.08 0.083 0.077
[0.017]*** [0.018]*** [0.018]***

single -0.016 -0.017 -0.015 0.049
[0.010]* [0.010]* [0.010] [0.036]

second job 0.011 0.012 0.013 0.011
[0.013] [0.013] [0.013] [0.025]

constant 0.473 0.473 0.507 0.491
[0.012]*** [0.024]*** [0.033]*** [0.148]***

time dummies YES YES YES YES YES
age dummies YES YES YES YES
occupation dummies YES YES YES YES
region dummies YES YES YES YES
wealth variables YES YES YES YES
N 14515 14515 14515 14515 14515
R-square 0.007 0.022 0.012 0.007

*, ** and *** denote signi�cance at 10, 5 and 1 percent respectively; robust s.e.
a marginal e¤ects at the mean
b The probability variables are instrumented with tenure and industry dummies
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Table 6: Probability Models for Positive Change in the Net Value of Household
Debts, 1992-2006

Model 1 Model 2 Model 3 Model 4 Model 5
OLS OLS probita IVb FE

P(displacement) 0.043 0.039 0.05 -0.092 0.034
[0.016]*** [0.016]** [0.016]*** [0.184] [0.023]

P(job-�nding) -0.005 -0.023 -0.026 -0.014 -0.037
[0.010] [0.010]** [0.011]** [0.054] [0.018]**

earnings/100000 0.068 -0.024 -0.062 -0.029 -0.024
[0.011]*** [0.021] [0.013]*** [0.023] [0.023]

displaced -0.063 -0.053 -0.058 -0.034 -0.042
[0.015]*** [0.015]*** [0.016]*** [0.031] [0.022]*

job-leaver -0.012 -0.006 -0.001 -0.001 -0.001
[0.009] [0.009] [0.009] [0.011] [0.013]

female 0.002 0.005 0.003
[0.009] [0.010] [0.010]

black 0.008 0.004 0.01
[0.011] [0.012] [0.012]

hispanic -0.011 -0.011 -0.007
[0.016] [0.016] [0.017]

ged exam 0.086 0.088 0.089
[0.020]*** [0.022]*** [0.020]***

high school 0.054 0.057 0.053
[0.013]*** [0.014]*** [0.013]***

some college 0.073 0.072 0.072
[0.014]*** [0.015]*** [0.015]***

college or more 0.087 0.08 0.085
[0.018]*** [0.017]*** [0.019]***

single -0.033 -0.022 -0.032 0
[0.011]*** [0.009]** [0.011]*** [0.029]

second job 0.003 -0.006 0.003 0.034
[0.012] [0.012] [0.012] [0.020]*

constant 0.403 0.374 0.39 0.356
[0.011]*** [0.023]*** [0.030]*** [0.122]***

time dummies YES YES YES YES YES
age dummies YES YES YES YES
occupation dummies YES YES YES YES
region dummies YES YES YES YES
wealth variables YES YES YES YES
N 16208 16208 16208 16208 16208
R-square 0.006 0.051 0.046 0.121

*, ** and *** denote signi�cance at 10, 5 and 1 percent respectively; robust s.e.
a marginal e¤ects at the mean
b The probability variables are instrumented with tenure and industry dummies
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Table 7: Probability Models for Positive Change in Household Retirement
Savings, 1992-2006

Model 1 Model 2 Model 3 Model 4 Model 5
OLS OLS probita IVb FE

P(displacement) -0.02 0.008 0.013 0.412 -0.018
[0.014] [0.013] [0.015] [0.165]** [0.019]

P(job-�nding) -0.019 -0.02 -0.019 -0.241 0.014
[0.009]** [0.009]** [0.010]* [0.053]*** [0.015]

earnings/100000 0.215 0.075 0.062 0.085 0.043
[0.018]*** [0.015]*** [0.011]*** [0.017]*** [0.025]*

displaced 0.02 0.024 0.022 -0.03 0.03
[0.014] [0.014]* [0.016] [0.028] [0.019]

job-leaver 0.038 0.038 0.039 0.027 0.038
[0.009]*** [0.008]*** [0.009]*** [0.010]*** [0.012]***

female -0.003 0 -0.011
[0.009] [0.009] [0.010]

black -0.113 -0.126 -0.119
[0.009]*** [0.009]*** [0.010]***

hispanic -0.115 -0.118 -0.138
[0.012]*** [0.012]*** [0.014]***

ged exam -0.005 0.02 -0.016
[0.015] [0.021] [0.017]

high school 0.047 0.082 0.048
[0.010]*** [0.014]*** [0.010]***

some college 0.077 0.117 0.086
[0.011]*** [0.016]*** [0.012]***

college or more 0.128 0.164 0.129
[0.014]*** [0.018]*** [0.015]***

single -0.047 -0.051 -0.05 0.002
[0.008]*** [0.008]*** [0.008]*** [0.024]

second job -0.009 -0.008 -0.001 0.001
[0.011] [0.011] [0.012] [0.017]

constant 0.226 0.251 0.265 0.276
[0.011]*** [0.019]*** [0.029]*** [0.063]***

time dummies YES YES YES YES YES
age dummies YES YES YES YES
occupation dummies YES YES YES YES
region dummies YES YES YES YES
wealth variables YES YES YES YES
N 15296 15296 15296 15296 15296
R-square 0.038 0.104 0.016 0.065

*, ** and *** denote signi�cance at 10, 5 and 1 percent respectively; robust s.e.
a marginal e¤ects at the mean
b The probability variables are instrumented with tenure and industry dummies
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Table 8: Probability Models for Positive Change in Household Welth in Fixed
Assets, 1992-2006

Model 1 Model 2 Model 3 Model 4 Model 5
OLS OLS probita IVb FE

P(displacement) -0.021 -0.012 -0.012 0.092 -0.014
[0.016] [0.015] [0.016] [0.171] [0.024]

P(job-�nding) -0.012 -0.021 -0.022 -0.205 -0.019
[0.010] [0.010]** [0.011]** [0.055]*** [0.019]

earnings/100000 0.107 0.009 0 0.009 -0.019
[0.015]*** [0.015] [0.013] [0.016] [0.026]

displaced -0.045 -0.041 -0.044 -0.051 -0.029
[0.016]*** [0.016]*** [0.017]*** [0.030]* [0.023]

job-leaver -0.043 -0.041 -0.043 -0.042 -0.034
[0.009]*** [0.009]*** [0.010]*** [0.011]*** [0.013]**

female 0 0.001 -0.004
[0.010] [0.010] [0.010]

black -0.081 -0.085 -0.081
[0.011]*** [0.012]*** [0.012]***

hispanic -0.069 -0.071 -0.083
[0.016]*** [0.017]*** [0.017]***

ged exam 0.026 0.027 0.024
[0.020] [0.021] [0.021]

high school 0.045 0.047 0.046
[0.013]*** [0.013]*** [0.013]***

some college 0.064 0.064 0.07
[0.014]*** [0.015]*** [0.015]***

college or more 0.074 0.073 0.073
[0.016]*** [0.016]*** [0.016]***

single -0.098 -0.1 -0.1 0.002
[0.009]*** [0.009]*** [0.009]*** [0.029]

second job 0.017 0.018 0.025 0.02
[0.012] [0.012] [0.012]** [0.021]

constant 0.472 0.456 0.5 0.308
[0.012]*** [0.022]*** [0.031]*** [0.132]**

time dummies YES YES YES YES YES
age dummies NO YES YES YES YES
occupation dummies NO YES YES YES YES
region dummies NO YES YES YES YES
wealth variables NO YES YES YES YES
N 16648 16648 16648 16648 16648
R-square 0.02 0.061 0.04 0.022

*, ** and *** denote signi�cance at 10, 5 and 1 percent respectively; robust s.e.
a marginal e¤ects at the mean
b The probability variables are instrumented with tenure and industry dummies
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Table 9: One-Year Job Loss Expectations and Displacement between Waves,
1992-2006

Displaced between waves P(job-loss within one year)
with job-leavers no job-leavers with job-leavers no job-leavers

tenure:
0-4 9.9% 13.7% 19.9% 19.3%
4-10 5.5% 6.7% 16.5% 16.6%
10-20 4.2% 5.0% 14.7% 14.6%
20- 2.5% 3.1% 12.4% 12.0%
gender:
male 5.4% 6.9% 15.5% 15.1%
female 6.4% 8.1% 17.0% 16.3%
race:
white 6.0% 7.6% 16.0% 15.5%
black 5.4% 6.8% 17.6% 17.3%
education:
<high school 7.5% 9.8% 18.5% 18.2%
ged exam 7.7% 10.4% 18.2% 18.0%
high school 6.1% 7.7% 16.9% 16.2%
some college 5.9% 7.5% 16.5% 16.2%
college or more 4.3% 5.3% 13.4% 12.8%
age:
0-50 5.7% 6.9% 18.4% 17.4%
50-60 6.1% 7.3% 16.7% 16.1%
60-70 5.5% 7.6% 15.2% 14.6%
70-80 6.8% 9.2% 15.9% 15.0%
80- 3.9% 5.7% 11.8% 14.0%
veteran status
no 6.1% 7.6% 16.7% 16.1%
yes 5.5% 7.0% 15.1% 14.9%
marital status:
married/partered 5.5% 6.9% 15.7% 15.3%
single 6.6% 8.5% 17.2% 16.6%
second job
no 6.0% 7.7% 16.3% 15.7%
yes 5.0% 6.2% 15.9% 15.8%

Total 5.9% 7.5% 16.3% 15.8%
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Table 10: Determinants of One-Year Job Loss Expectations and Displacement
between Waves, 1992-2006

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Displaced P(loss) Displaced P(loss) Displaced P(loss)

constant 0.072 0.177 0.145 0.229 0.102 0.191
[0.004]*** [0.004]*** [0.007]*** [0.008]*** [0.011]*** [0.011]***

tenure: 4-10 -0.052 -0.032 -0.05 -0.031
[0.005]*** [0.005]*** [0.005]*** [0.005]***

tenure:10-20 -0.07 -0.053 -0.067 -0.051
[0.005]*** [0.005]*** [0.005]*** [0.005]***

tenure: 20- -0.086 -0.07 -0.083 -0.071
[0.005]*** [0.005]*** [0.005]*** [0.005]***

female -0.007 0.001 0.005 0.016
[0.004]* [0.004] [0.004] [0.004]***

black -0.014 0.014 -0.009 0.02
[0.004]*** [0.005]*** [0.005]* [0.005]***

hispanic 0.007 0.021 0.006 0.023
[0.007] [0.007]*** [0.007] [0.008]***

ged exam -0.005 0.007 0.003 0.011
[0.010] [0.009] [0.010] [0.010]

high school -0.014 -0.008 -0.006 -0.004
[0.006]** [0.006] [0.006] [0.006]

some college -0.015 -0.013 -0.002 -0.003
[0.006]** [0.006]** [0.007] [0.007]

college or more -0.026 -0.034 0.001 -0.005
[0.006]*** [0.006]*** [0.007] [0.007]

earnings/100000 -0.002 -0.02 -0.011 -0.027
[0.005] [0.004]*** [0.005]** [0.004]***

second job -0.006 0.002 -0.002 0.007
[0.005] [0.005] [0.005] [0.005]

single 0.005 0.006 0.006 0.007
[0.004] [0.004] [0.004] [0.004]*

time dummies YES YES YES YES YES YES
age dummies YES YES YES YES
occupation dummies YES YES
industry dummies YES YES
region dummies YES YES
N 21833 21833 21833 21833 21833 21833
R-square 0.002 0.003 0.025 0.025 0.037 0.037

*, ** and *** denote signi�cance at 10, 5 and 1 percent respectively; robust s.e.
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Table 11: Relationship between One-Year Job Loss Expectations and Displace-
ment between Waves, 1992-2006

Model 1 Model 2 Model 3 Model 4
Displaced

P(loss) 0.152 0.136 0.129 0.128
[0.009]*** [0.009]*** [0.009]*** [0.009]***

tenure: 4-10 -0.048 -0.046 -0.045
[0.005]*** [0.005]*** [0.005]***

tenure:10-20 -0.063 -0.06 -0.058
[0.005]*** [0.005]*** [0.005]***

tenure: 20- -0.076 -0.074 -0.07
[0.005]*** [0.005]*** [0.006]***

female -0.007 0.003 0.004
[0.004]* [0.004] [0.005]

black -0.016 -0.011 -0.011
[0.004]*** [0.005]** [0.005]**

hispanic 0.004 0.003 0.004
[0.007] [0.007] [0.007]

ged exam -0.006 0.002 0.002
[0.010] [0.010] [0.010]

high school -0.012 -0.005 -0.005
[0.006]** [0.006] [0.006]

some college -0.013 -0.001 -0.001
[0.006]** [0.006] [0.007]

college or more -0.021 0.002 0.001
[0.006]*** [0.007] [0.007]

earnings/100000 0.001 -0.007 -0.007
[0.005] [0.005] [0.005]

second job -0.007 -0.003 -0.002
[0.005] [0.005] [0.005]

single 0.005 0.005 0.004
[0.004] [0.004] [0.004]

constant 0.045 0.113 0.077 0.098
[0.004]*** [0.007]*** [0.011]*** [0.019]***

time dummies YES YES YES YES
age dummies YES YES YES
occupation dummies YES YES
industry dummies YES YES
region dummies YES YES
depression dummies YES
health related dummies YES
job related opinion variables YES
N 21833 21833 21833 21833
R-square 0.026 0.044 0.053 0.055

*, ** and *** denote signi�cance at 10, 5 and 1 percent respectively; robust s.e.
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Table 12: Competing Risk Models for Modelling Employment Spells of the
Employed at Wave 4, 2000

Model 1 Model 2
Leaving the job Displacement Leaving the job Displacement

�l �d �l �d

female 0.076 0.194 0.076 0.049
[0.037]* [0.085]* [0.041] [0.093]

black 0.246 0.454 0.242 0.38
[0.051]*** [0.123]*** [0.051]*** [0.123]**

hispanic 0.099 0.164 0.098 0.093
[0.068] [0.156] [0.067] [0.154]

high school 0.017 0.323 -0.018 0.254
[0.049] [0.112]** [0.050] [0.112]*

some college -0.064 0.133 -0.12 -0.041
[0.054] [0.121] [0.056]* [0.126]

college or more -0.013 0.426 -0.127 -0.004
[0.056] [0.131]** [0.065] [0.148]

earnings/100000 0.903 1.198 0.84 1.248
[0.065]*** [0.161]*** [0.066]*** [0.162]***

second job 0.026 0.162 0.023 0.117
[0.054] [0.133] [0.053] [0.131]

single -0.088 -0.192 -0.08 -0.165
[0.042]* [0.097]* [0.041] [0.096]

constant 2.579 3.878 2.788 4.702
[0.050]*** [0.120]*** [0.076]*** [0.188]***

occupation dummies YES YES
industry dummies YES YES
�l or �d 1.013 1.664 0.995 1.611

[0.014]*** [0.052]*** [0.014]*** [0.050]***
N 4454 4454 4454 4454
E(�) 2.293 4.662 2.916 4.656

*, ** and *** denote signi�cance at 10, 5 and 1 percent respectively
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Table 13: The Extended Competing Risk Model for Modelling Employment
Spells of the Employed at Wave 4, 2000

Leaving the job Displacement
�l �l �d �d

constant 2.857 1.009 4.522 1.536
[0.081]*** [0.039]*** [0.218]*** [0.112]***

female 0.069 -0.016 -0.164 -0.153
[0.042] [0.029] [0.146] [0.099]

black 0.221 -0.034 0.457 0.083
[0.052]*** [0.042] [0.212]* [0.144]

hispanic 0.077 -0.011 0.175 0.082
[0.071] [0.058] [0.257] [0.185]

high school -0.068 0.004 0.283 0.032
[0.057] [0.041] [0.172] [0.120]

some college -0.164 0.024 0.004 0.05
[0.064]* [0.045] [0.185] [0.129]

college or more -0.193 -0.03 0.886 0.671
[0.071]** [0.045] [0.295]** [0.195]***

earnings/100000 0.834 1.455
[0.068]*** [0.189]***

second job 0.021 0.136
[0.053] [0.133]

single -0.081 -0.168
[0.041]* [0.092]

occupation dummies YES YES
industry dummies YES YES
N 4454 4454
E(�) 2.915 0.993 4.742 1.657

*, ** and *** denote signi�cance at 10, 5 and 1 percent respectively, robust s.e.
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Table 14: The Output of the Expected Survival Model, 1992-2006
� ln(�p)

constant 1.368 -0.634
[0.040]*** [0.033]***

tenure 0.237 -0.104
[0.004]*** [0.003]***

tenure2 -0.008 0.003
[0.000]*** [0.000]***

tenure3 0 0
[0.000]*** [0.000]***

female -0.059 -0.031
[0.015]*** [0.011]***

black -0.026 -0.077
[0.018] [0.014]***

hispanic -0.05 -0.093
[0.025]** [0.019]***

high school -0.023 0.054
[0.020] [0.015]***

some college -0.052 0.107
[0.022]** [0.016]***

college or more -0.059 0.13
[0.025]** [0.019]***

earnings/100000 0.042 0.077
[0.020]** [0.015]***

occupation dummies YES YES
industry dummies YES YES
time dummies YES YES
�c 0.899

[0.025]***
N 25541
Log-likelihood -42333.8
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Figure 5: Realized Survival Funtion at Mean Characteristics based on Table 13, Time
Until Displacement
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Figure 6: Realized Hazard Funtion at Mean Characteristics based on Table 13, Time
Until Displacement
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Figure 7: Expected and Realized Survival Funtions at Mean Characteristics based on
Table 13 and 14, Time Until Displacement, Broken Down by Tenure
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Figure 8: Expected and Realized Survival Funtions at Mean Characteristics based on
Table 13 and 14, Time Until Displacement, Broken Down by Tenure and Gender
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Figure 9: Expected and Realized Survival Funtions at Mean Characteristics based on
Table 13 and 14, Time Until Displacement, Broken Down by Tenure and Race
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Figure 10: Expected and Realized Survival Funtions at Mean Characteristics based on
Table 13 and 14, Time Until Displacement, Broken Down by Tenure and Education
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