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We study the effect of restricting the contracting space within a partial equilibrium envi-

ronment. We develop a model of human capital accumulation where jobs have multiple

characteristics including variability in hours and wages. We highlight the difficulties of

using standard panel data to estimate and distinguish between worker preferences and the

primitives of the offer function — an issue with serious implications when comparing em-

ployee welfare. We propose using stated preferences data to trace out worker preferences

over a variety of job attributes which we then take to the NLSY97 to recover the parameters

underlying the distribution of job offers allowing for dependence on accumulated human

capital. This approach provides a richer characterization of the process and permits us to

quantify the effect of restricting the offer space on the labor force directly.

As new technology in on-demand scheduling expands the ability of employers to tailor

labor hours to day-to-day consumer demand, evaluating changes in employee welfare requires

developing models beyond the standard wage/hour paradigm. One often-cited consequence

of on-demand scheduling is an increase the variability of earnings, work schedules, and even

employment.1 However, if these conditions make employees significantly worse off then why

do such contracts exist between freely contracting workers and firms? Lambert et al. (2014)

underscore the issue’s salience for the U.S. labor force by using the National Longitudinal Survey

of Youth 1997 (NLSY97) to estimate that of the 62% of the employed labor force who are hourly,

around 41% receive one week or less of advance notice for their work schedule.2 To help quantify

the effect on employee welfare we look at the effect of restricting the contracting space within a

1Two recent surveys of the issue are Lambert et al. (2014) and Golden (2015). Examples of other recent works include
Golden et al. (2013), Henly and Lambert (2014), Ingre et al. (2012), Lambert (2008), Lambert et al. (2012), Reynolds and
Aletraris (2006), Reynolds (2003), and Stewart and Swaffield (1997).

2For perspective, the percentage for non-hourly employees is 33% and together they represent 38% of the total employed
labor force. These numbers are taken from Table 3 of Lambert et al. (2014). Note that respondents were in their early 30’s.
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partial equilibrium environment.

We develop a model of human capital accumulation where jobs have multiple characteristics

and variability in hours and wages. The standard panel data set records accepted jobs, the

characteristics of the jobs, and the characteristics of the people who hold them. With sufficient

structure on the utility and offer functions, parameters can, in principle, be estimated that

rationalize observed distributions for any particular job attribute. Essentially, if we see very few

jobs with both high variability in hours and high flexibility then estimation finds a solution that

puts low probability on that observation. However, this framework cannot separately identify

whether such offers are scarce because people will not accept them or because they are not

often offered. We propose using stated preferences data to trace out worker preferences over a

variety of job attributes which we then take to the NLSY97 to recover the parameters underlying

offer functions that depend on accumulated human capital. This approach provides a richer

characterization of the process and permits us to quantify the effect of restricting the offer space

on worker welfare directly.

On-demand scheduling may reduce labor costs and provide greater opportunity for employ-

ment. However, when describing the efficiency of capital it is worth remembering that employees

have preferences over the allocation and variability of their scheduling. By contractual unpre-

dictability, we have in mind jobs with unpredictable scheduling and/or compensation as opposed

to being temporary in nature or where the nature of the work to be done changes over time. If

individuals prefer predictable schedules then the worker is only indifferent between two jobs

with differing levels of predictability when the wage for the less predictable job is higher. The

wage difference required for indifference is the “compensating differential” of Rosen (1987). A

friction-less equilibrium model implies that observed jobs are those where the contract satisfies

the employee’s participation constraint. To include the possibility of non-optimality we introduce

frictions in our search model. Restricting the contracting space is optimal in the presence of

unrealized externalities or if firms have monopsony power (see Manning (1995)). The latter is

implied by search frictions and match specific capital both of which are features of our model.

Several papers have studied jobs that consisted of a wage and a set of hours in an equilibrium

framework in order to explain observed variation in hours. Recent examples include Blundell

et al. (2008) who look at how hours evolve during job changes. Bloemen (2008) who uses a
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search model where offers are a wage/hour tuple and uses stated preferences on desired hours

to estimate an implied compensating differential. Cooper et al. (2007) develop a theory of firm

with many workers and variable hours but the decisions of the worker is largely unmodelled. To

our knowledge there is no equilibrium model with variability and elements of unpredictability in

scheduling.

The plan of the paper is as follows. In Section 2, we develop a model of human capital

accumulation when jobs have multiple attributes. Section 3 discusses identification given data

and details our approach. Section 4 describes the vignettes and methodology used to estimate

individual preferences. Section 5 contains the econometric framework and approach used to

estimate the human capital accumulation model. In Section 6 we presents the results of estimation

and in Section 7 we use these estimates to characterize the welfare costs of policies. Section 8

concludes.

II. Model

In our model an individual enters the labor force and accumulates human capital and endoge-

nously transitions in and out of the labor force and from job to job over a finite work life of discrete

periods. Every period our agent chooses between keeping her current labor force status, moving

to a new job, or leaving the work force. She receives a known and fixed number of offers every

period though no a priori restriction is placed on the number per period. In a dynamic sense,

offers depend on accumulated work experience but are otherwise independent of individual

characteristics. Labor contracts will be multi-dimensional but fixed for the duration of the job. The

reward for work depends on the consumption value of earnings, the (dis)utility of labor and other

job characteristics, and the discounted value of increasing work experience. The final element

casts the problem as a dynamic discrete choice model similar Keane and Wolpin (1997) and others.

a. Job Offers

Define an offer as a tuple, (W, H, z) where W and H are a distribution of wage and hours,

respectively, and z is a vector of other job characteristics. For s = {W, H}, define Qs as a class

of distributions with moments θs where one element of θs is a finite mean. Then H ∈ QH and

W ∈ QW . Let z be a Kz× 1 vector of binary elements where zi = 1 implies the job has characteristic
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i.3 Finally, define J : QW ×QH × {0, 1}Kz and denote a generic offer as q = (W, H, z), an element

in J. Given the space of job offers, we introduce F(·; θJ|X) as the distribution of job offers such

that F : J → [0, 1] given X. The variable X contains characteristics that affect the probability of

a certain offer. While in our application we focus on modeling work experience, we allow X to

contain time invariant proxies for initial human capital, such as education, early work experience,

and other relevant factors. Notably, in the data we observe the distribution of accepted offers,

G(q, X). We parameterize F with θJ and the agents take F(·; θJ|X) as known and exogenous.

We abstract away from negotiation over job contracts by assuming some exogenous division of

bargaining power and a complete information environment. Let α ∈ (0, 1) represents the worker’s

share of the surplus generated by employment. We assume the firm owns some employer-specific

and time invariant technology and makes the optimal offer given the employee’s unobserved

employer-specific productivity. The employer observes the work experience of the prospective

employee and can verify effort which results in take-it-or-leave-it offers. This framework models a

complete contract over all states of the world where variability in hours and wages is possible but

forecastable and specified in the job contract. Firms do not observe nor respond to other offers

from other firms. We do not further model the employer’s decisions.

b. Description of Workers

From the worker’s perspective timing proceeds as follows. She enters the workforce at some age,

A0, as unemployed with some initial human capital, X0. At the beginning of the first and each

period thereafter she receives one or more draws from an offer distribution. She then chooses

whether to accept an offer and begin work immediately, transition to home production, or keep

her current status for the period. The current status at time t is summarized in a state vector, Ωt,

and contains the job currently held qt, accumulated work experience Xt, the current period t, and

any other exogenous and time invariant factors contained in X0. The reward in any particular

period can flexibly depend on other factors but we assume offers depend solely on the worker’s

accumulated human capital.

A worker who rejects all offers chooses home production and consumes a monetary benefit

not tied to any labor hours or other job characteristics. In the framework of an offer we can

3In our application, we will construct z as a concatenation of sub-vectors where one of multiple possible values is
selected. For example, a job could have no, a little, some, or a lot of flexibility and the 4× 1 sub-vector will always indicate
which of the four options describes the job. See Section IV for more information.
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characterize home production as the offer qu = (WUE, 0,~0) where WUE is a degenerate distribution

of compensation. This compensation may depend on the state-vector, e.g. accumulated work

experience or their current status.4 One significant issue in a finite period situation is how to model

an involuntary transition to home production. Clearly we observe involuntary unemployment

in the data but incorporating exogenous termination within discrete time and in the context of

the model has an uncertain interpretation. For example, should we equate several brief spells of

employment with continuous unemployment? What percentage of observed job to job transitions

were involuntary? Given our application and chosen counterfactuals we assume transitions are

voluntary but allow home production to depend on work experience.5

Every worker has the same endowment of hours to split between labor and leisure. We set the

endowment to maximum value of hours from an offer in H and further normalize this value to 1.

The worker spends lt of these hours laboring for the hours specified in the contract and the rest

on leisure. For a contract with variable hours we assume their reward for working is the expected

utility over the distribution of hours. The analogous assumption is made for the contracts with a

distribution of wages. This approach coincides with the employee choosing between the expected

utility of alternatives. Therefore, the actual realization of hours and compensation could only

affect the updating process for work experience which we discuss below.

Every period our agent receives O new offers and may select one of the O offers, keep

her current status and, if employed, transition to home production. We index the finite set of

alternatives by m ∈ M for M = {0, 1, . . . , O + 1}. Let pm
t = 1 indicate that she opts for choice

m in period t and that pk
t = 0, ∀k 6= m. For convenience let p0

t = 1 indicate she prefers home

production and p1
t = 1 that she prefers her current status. Notice that a currently unemployed

individual receives the same reward for p0
t = 1 as for p1

t = 1. In our dynamic discrete choice

framework, pm
t serves as the policy function of our agent and the solution to her optimization

problem. Finally, let pt = {0, 1} summarize whether she works in period t.

The work experience an individual accumulates potentially affects the offers received. The

reward for a contract includes the future discounted value of holding that job next period as well

as the value of expected offers given the updated human capital. Since hours are heterogeneous

across jobs, individuals will be heterogeneous in accumulated experience as well. Furthermore, as

4Potentially the value of home production in period t could depend on qt−1 but not on qt−s, s > 1 but new offers do not.
5In our application human capital will not depreciate which, for a long enough work-life and a sufficiently generous

qu(Xt), implies retirement for some workers.
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some workers will face a distribution of hours we update their work experience, xt+1 by

xt+1 =

 xt + h if pt = 1

xt if pt = 0
(1)

where, as above, h is the mean of the hours worked distribution. Using the mean of hours in the

law of motion for updating xt+1 is consistent with what a worker might report on their resume/CV.

Since we work within a finite period framework that will correspond to year in the data, we feel

comfortable using h to capture the updated experience of the worker.

c. Reward for Work

Let U(ct, lt, zt) be a concave utility function that maps R+×R+×{0, 1}Kz → R, and which, in our

model, will correspond to a surjective function over J→ R. We impose that ∂U
∂ct
≥ 0 and ∂U

∂lt
≤ 0.

All individuals have identical reward functions, including a common discount factor, β, though all

inputs will vary by individual. We suppress the i subscript below for ease of notation. Without

loss of generality U(·) may also be a function of elements in Ωt other than Xt. However, since

(W, H, z) fully describes a job, any additional characteristics that enter U(·) linearly will prove

irrelevant for deciding between alternatives. Therefore, we omit any additional arguments into

utility here for ease of notation.

Denote an individual’s work life as the set of periods {1, . . . , T}. The reward of employ-

ment depends on the attributes of the job chosen which may include random outcomes of a

known distribution. The individual also forms expectations of the value of possible future offers

conditional on whether they worked this period and the current state vector. The reward for

home production is not stochastic given accumulated work experience. Since there is no storage

technology and therefore no savings, consumption equals compensation every period. The value

of home production is then

V0(Ωt, t) = U(WUE, 0, 0) + β E
[

V0(Ωt+1, t + 1)
∣∣∣Ωt, pt = 0

]
for t < T

V0(ΩT , T) = U(WUE, 0, 0) (2)

where, here, Ωt+1 contains xt+1 = xt and the expectation is over possible future offers. The reward
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for any particular job equal the expected value of this period’s reward plus the value of holding

that job and additional work experience next period. An employed individual faces O + 1 possible

jobs indexed by j and each with a specific reward and discount future value equal to

V j(Ωt, t) = EW,H

[
U(ct, lt, zt) + β E

[
V j(Ωt+1, t + 1)

∣∣∣Ωt, pt = 1
]]

for t < T

V j(ΩT , T) = EW,H [U(cT , lT , zT)] (3)

where cs = wsls.

In any period, an employed worker receiving O offers chooses between O + 2 alternatives

contained in M. The agent’s value function can be written as the maximum over the alternative-

specific value function, or

V(Ωt, t) = max
m∈M

{Vm(Ωt, t)} . (4)

Each alternative-specific value function has the properties of a Bellman equation. We assume that

ties are broken arbitrarily.

d. Evolution of Offer Function

The probability of any particular job depends on an individual’s accumulated human capital. To

complete our model we need to impose some structure on how the offer distribution, F(q|Xt),

depends the current work experience, Xt. If the space of realized wages and hours were discrete

and finite, like that of other job characteristics, then we could conceive of a large matrix where for

each possible value of Xt we had a vector of probabilities for every possible combination. At this

point we allow for a more general framework where the moments of the offer distribution are a

direct function of Xt. The collected moments must then be sufficient statistics for the distribution

but the functional dependence can be somewhat flexibly specified

Let θJ, a K × 1 vector, be the moments of F. So far we have imposed little structure on θJ

other than that the distributions W and H have a finite mean. We want to allow for the case that

F(q|X) 6= F(q|X̃) for some X 6= X̃ and we assume this arrives from a functional dependence that
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updates θJ. Define θJ|Xt
as the expected values of θJ given Xt where we assume that

θJ|Xt+1
= Θ(θJ|Xt

, Xt+1, εt; θΘ). (5)

where εt is an independent, serially uncorrelated, and mean-zero innovation realized in period t.

Thus, the individual updates their expected future offers using the moments of the current offer

function θJ|Xt
, a possible future work experience Xt+1, and a realized innovation εt. Adding the

error term increases the flexibility of the updating function but requires that the individual also

integrate against the possible future values of εt+1. The updating function need not necessarily be

continuous in any of its arguments.

The above laws of motion and the innovation terms are known by individuals at time t and they

further take them as exogenous and given. From our perspective, Θ(·) and its θΘ parameters are

unknown and all innovations are unobserved. Though the solution is deterministic from the point

of view of the agent, the unobservability of the errors makes the solution to (4) probabilistic from

the econometrician’s point of view. We discuss the limitations this feature imposes on inference

below.

III. Data and Identification

We are interested in identifying the impact of restricting the contracting space on labor outcomes

and welfare. We model a partial equilibrium environment of individual behavior where agents

optimize taking the characteristics and probability of a particular job as exogenous and immutable

conditional on work experience. Knowing the primitives of the policy and value functions

allow us to evaluate the cost of restricting the space of contracts where optimization behavior

endogenously drives distortions and permits a rigorous interpretation of parameters estimated.

Studying equation (4) reveals that knowing the set of alternative-specific values at each period is

equivalent to knowing both the policy and value functions.

Panel data typically consists of a history of chosen jobs and the ex-post state vector for each

respondent. In other words, over the work-life of our agent we will observe the attributes of both
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the job and individual for all periods. Keeping this feature in mind, we re-write equation (3) as

V j(Ωt, t; θ) = EW,H

{
U(ct, lt, zt; θU) + β E

[
V j(Ωt+1, t + 1)

∣∣∣Ωt, pt = 1; θΘ

]}
(6)

which illustrates our three primary objects of interest. The first is θU , which parameterizes the

utility function. The second is θΘ which parameterizes the offer distribution. Given some structure

on the expectations, the third is simply the discount factor, β. For notational convenience, define

θ = {θU , θΘ, β}. Clearly, the state vector over the optimal path of any agent is data and so the

issue will be the inference over other alternatives not chosen.

In general, recovering θ from (6) is straightforward given sufficient structure. Let G(q, x) denote

the joint distribution of jobs and work experience observed in the data. If G(q̃, x̃) is small for some

(q̃, x̃) then finding a combination of functional forms for U(·) and F(·) along with a θ̂ to replicate

that feature should, in principle, not prove too great a challenge. This argument extends to the

universe of observed (q, x). The concern, however, is the implicit inability to separately identify

the structure of U(·) from F(·). This issue need not be universal but the interpretation of our

counterfactual, exogenously restricting the space of q ∈ J, hinges on whether certain job attributes

contribute significantly to employee preferences or whether, in contrast, their presence or absence

is largely a function of how often such an offer occurs. For example, a policy that restricts a

disliked but common job attribute could improve employee welfare but were it to restrict a benign

and common attribute then in our model the fall in offers potentially reduces employee welfare.

Thus separating the contribution of U(·) from F(·) to G(·) proves crucial to our application.

Given our focus, the principle obstacle to identification is the dynamic set-up of our model.

We could assume the offer distribution to be invariant over the work-life of the individual

at the cost of potentially missing a large part of market dynamics. Generally, G 6= F and

the substantive differences could significantly impact the interpretation of our counterfactuals.

Observing this motivation we propose the following identification strategy. First, we seek to

identify the parameters in U(·) using a survey asking respondents to choose between hypothetical

job offers in an environment constructed to be similar to that here. Second, we use those utility

parameters and the observed quantities Xt, qt, and G(·) in the NLSY97 to recover the offer

distribution, F and β through the method of simulated moments. We explicate our approach in

the following sub-sections.
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a. Utility Parameters

We will first pin down utility parameters using vignette survey data where respondents choose

between hypothetical jobs. We capture their initial work experience and various demographic

details and then show them a series of job offers meant to replicate the environment of our model.

At each point they pick between the 3 hypothetical jobs and a lump sum compensation.

Here we briefly describe our vignette. For a more complete description of the instrument and

sample see Section IV. In each of 14 sequential vignettes the respondents are asked to choose

from a set containing three hypothetical offers and direct monetary compensation. These offers

change between vignettes but every respondents sees the same set. All jobs are fully characterized

by attributes in 6 dimensions including hours, variation in hours, monthly earnings, variation in

pay, flexibility, and degree of advanced notice. Each dimension then has a discrete set of possible

values. An example vignette is provided in Figure 1 while the options within each possible

attribute are described in Table 1. As evidenced from the example vignette, the jobs are distinct

contracts comparable to the q = (W, H, z) of our model.

From our model in Section II, consider the problem of a worker at some intermediate point, t,

in their lifetime. Returning to equation (3) and the value of a job we see that

V j(Ωt, t) = EW,H

[
U(ct, lt, zt) + β E

[
V j(Ωt+1, t + 1)

∣∣∣Ωt, pt = 1
]]

We model the vignettes with this construct in mind. We collect the inputs contained in the Ωt,

including age, demographic data, and work experience, and then ask people to choose between

job options that imply different immediate rewards, U(·) and future discounted expected values

V j(Ωt+1, t + 1). These individuals repeat this process several times over changing sets of job offers.

We disallow a respondent to pick their current employment status to maximize the comparability

between alternatives.

The essential insight in our approach is that by fixing an individual at some time t we can use

the vignette setting to trace out the utility parameters. In particular, at some time t the functional

form of V j(Ωt+1, t + 1) remains constant but we can still vary the inputs, Ωt+1, within a controlled

environment. The vignette permits us to propose a variety of possible hypothetical jobs that in

turn imply a variety of future values of accumulated human capital. Unlike in typical revealed
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preferences data, such as panel data, we perfectly observe all the alternatives the individual faced

and can form the universe of alternative-specific values. Furthermore, we are able to control the

dimensions of jobs considered such that every alternative is fully specified over the space J but

also contains no qualities not captured in J.

A potential concern regarding our approach is that the offered jobs represent unrealistic offers

in the space of accepted, or even market-feasible offers. In Section IV we present some statistical

evidence regarding observed jobs but we also note that this feature would be an advantage of

stated preferences data in some situations. In particular, if we observed very little variance in

hours for high-income individuals in revealed preferences-type data we might draw the conclusion

that increasing income is associated with a distaste for variance in hours when it could be that

varying hours for a high income individual is not cost efficient from an employer’s perspective.

Here, stated preference data conveniently recovers preferences over options that may be censored

from observed jobs for unrelated reasons.

Another possibility is to forego stated preferences data and propose a similar set-up using

revealed preference data. The primary justification for using stated preference data over revealed

preference data arrives in the critical needs to observe all offered alternatives and to control for

outside influences. Recovering the space of alternatives from panel data suffers from the difficulty

discussed above of separating the influence of preferences from that of the offer function. An

unpopular alternative may never show up in a revealed preferences data set or simply occur with

low probability (potentially reflecting its unpopularity). Failure to distinguish these situations

could lead to a mis-estimation of preference parameters. Furthermore, at a minimum this type of

exercise requires knowing the full menu offered by any particular employment contract as well

as controlling for any other relevant differences between jobs. The latter proves exceptionally

challenging when working with revealed preferences as attempts to control for differences between

jobs can introduce an omitted-ability bias into estimates. However, without these conditions it

is difficult to construct an outside options argument, especially since actual job changes are

non-random and thus potentially not indicative of preferences. The primary advantage of this

vignette-type exercise, then, is that jobs are completely defined by the same six dimensions and

thus there is theoretically no need to control for unobserved differences or exogenous influences.

A final relevant advantage of using vignette data is that it allows us to include individuals who
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are not currently employed in a regular job (though survey respondents are paid). Consider, in

particular, the agent who chooses home production every period during the work-life. Clearly, the

individual may strictly prefer home production or be receiving so few offers that home production

is the best alternative. By imposing sufficient structure on functional forms we could rationalize

their behavior but not distinguish its source. By using stated preferences data we potentially

directly identify the types of offers that would pull the individual out of home production and

into the work force. Further, since our model includes the option of home production the inclusion

of unemployed or out-of-the-labor-force individuals should improve estimation efficiency.

b. Offer Function Parameters

Having recovered the utility parameters using vignette survey data we use revealed preferences

data to pin down the parameters underlying the offer distribution. We use the universe of observed

individuals, accepted jobs, and their characteristics from the NLSY97. Knowing the preferences of

workers and the resultant distribution of accepted offers allows us to make strong inferences on

the primitive offer distribution. Returning to (3),

V j(Ωt, t) = EW,H

[
U(ct, lt, zt) + β E

[
V j(Ωt+1, t + 1)

∣∣∣Ωt, pt = 1
]]

,

and studying the properties of the offer distribution we see that the essential obstacle is to model

the worker’s expectations and further how they shift with accumulated work experience. This

exercise requires formulating expectations over paths not observed in the data as well as for the

full distribution of offers though an individual may never actually receive a large measure of

those.

Our approach breaks the problem into two steps. In the first we construct an estimate of ˆG(q, Z)

using observed jobs and the set of characteristics along the six dimensions described in Table

1. This estimate informs our estimation procedure by providing the characteristics of observed

jobs for different levels of work experience. This object corresponds to the offer distribution, F,

that agents take as given except that it lacks unchosen alternatives. Using the estimated utility

parameters we then implement a simulated method of moments procedure that recovers the

parameters of the offer distribution, θΘ and β jointly. The procedure solves the Bellman equation

in (4) by iteration using a given vector of parameters and then comparing some implied moments
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of the solution to observed moments in the data. The primary moments we use for estimation

center around matching the distribution of accepted offers conditional on work experience.

Section V contains the details of the data and our estimation procedure. We describe and

summarize moments Ĝ as well as provide a Table detailing the moments used for estimation. We

also discuss details of the estimation procedure and our chosen functional form assumptions. In

the sub-section below we discuss the identification of the offer distribution given the data and

process we described above.

c. Identification of the Offer Distribution

To be completed.

IV. Vignettes

The data used for estimation contains the stated preference between of 3 jobs and a lump sum

monetary compensation from 14 vignettes for a set of respondents interviewed in February 2015.6

The sample contains respondents born between 1980 and 1984 and is constructed to have an

equal gender split. The survey mechanism contains machinery to prevent fraudulent responses

including a fifteenth vignette that appeared identical to the others but contained hidden text

instructing respondents to ignore the standing instructions and rank the jobs in a specific order.7

As seen in the vignette in Figure 1, a contract is a distribution of hours per week, a work

schedule, a level of flexibility, and a pretax monthly pay value. The latter neatly distills variability

in wage level, productivity pay, and hours into one relatable measure. In particular, the mean

monthly pay is constructed as the product of mean number of hours (H), the mean monthly wage

rate (W), and 4 weeks per month. The minimum and maximum are then equal to the limiting

amount of hours the employee could face if her job varies in hours (i.e. one of the three cases in

{(H, H), (.8H, 1.2H), (.5H, 1.5H)}) times the limiting wages she could receive if her pay varies (i.e.

fixed or variable as {(W, W), (.9W, 1.1W)}). Referring again to Figure 1, Option A contains fixed

hours and a fixed wage and thus offers no distribution in monthly pay. Option B varies in hours

but not pay. Option C varies in hours and pay and contains a relatively wide variance in pay.

6Qualtrics, a private survey institute, commissioned the data collection over the internet on behalf of Flávio Cunha.
7The exact wording was “Attention filter: please choose option A to proceed.
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Table 1: Contractual Attributes

Dimension Possible Values Notes NLSY Q# (Rounds)

Advanced Notice One week or less You will learn your schedule each week YEMP-WS3C (15+)
Between 1 and 2 Weeks You will learn your schedule 1-2 weeks before
3 weeks or more You will learn your schedule at least 3 weeks in

advance
Schedule Flexibility None. Starting and finishing times are decided by your

employer and you cannot change them on your
own

YEMP-WS4B (15+)

A little. Starting and finishing times are decided by your
employer but with your input

Some. You can decide the time you start and finish
work, within certain limits

A lot You are entirely free to decide when you start
and finish work

Hours 10 hours per week YEMP-90700 (1+)
20 hours per week YEMP-34428 (1+)
30 hours per week [Actual Value]
40 hours per week

Variance in Hours Fixed e.g. always H hours/week
±20% Hours vary: Min .8×H, Max 1.2×H, Mean H YEMP-WS1B (15+)
±50% Hours vary: Min .5×H, Max 1.5×H, Mean H YEMP-WS2B (15+)

Pre-Tax Wage Low 0.9× wi,p + 0.1× wi,r Pessimistic YEMP-97500 (1+)
Mid1 0.6× wi,p + 0.4× wi,r Low Mixture [Actual Value]
Mid2 0.4× wi,r + 0.6× wi,o High Mixture
High 0.1× wi,r + 0.9× wi,o Optimistic

Variance in Pay Fixed Always w per hour. YEMP-20700 (1+)
±10% Includes incentive pay: Min .9×w, Max 1.1×w,

Mean w

The space of contractual attributes has 6 dimensions each with a finite set of alternatives. A job offer is defined as some
combination of these 6 contractual attributes. The values wi,p, wi,o , and wi,r correspond to the pessimistic, optimistic, and
realistic wage offers respectively.

A notable feature of the survey’s design is that it allows construction of tailored outside job

offers for both employed and unemployed respondents—a novelty in the literature. Wages used in

hypothetical jobs are specific to each respondent and formed by initially asking respondents to

consider thirty hypothetical job offers and provide what they feel the maximum (w), minimum

(w), and the most likely value (w̃) of the wage rates would be.8 The survey then uses four possible

base wage rates constructed from the following moments:

wlo = 0.9× wi + 0.1× w̃i

wmid1 = 0.6× wi + 0.4× w̃i

wmid2 = 0.4× w̃i + 0.6× wi

whi = 0.1× w̃i + 0.9× wi. (7)

8See Appendix A for more information on this process.
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Since w ≥ w̃ ≥ w is enforced during the survey it is necessarily true that wlo ≤ wmid1 ≤

wmid2 ≤ whi. A hypothetical job offers a distribution of monthly pretax pay if varying hours and

productivity pay are included but the central tendency of said distribution will always be the

product of mean hours and one of the four wage values.

The advantage of using the four ordered wage offers is considerable. First, it largely side-steps

the problematic issue of non-comparability between what constitutes a high-paying or low-paying

job both across people and across the pay-scale. For example, a 5% raise may or may seem like a

high paying job to a respondent but a wage close to their most optimistic expected wage should

necessarily seem so. Further, a typical issue with hypothetical jobs is the difficulty in constructing

a reasonable value for monthly pay across individuals—as the moments of an individual’s wage

distribution almost certainly vary by person but likely by income group as well. The mechanism

further facilitates the incorporation of the current employment status as their wage rate is also

sorted into one of the four possible wage bins for estimation purposes. This technique permits the

classification of their current job within the vignettes attribute structure and mitigates the effect

of potentially inaccurate self-reported wages. Finally, this approach allows the incorporation of

unemployed respondents for whom though their current wage is undefined but a distribution of

potential offers likely exists.

Returning to Table 1, the survey looks at six dimensions within a job contract. These dimensions

cover the prototypical wage and hour specification with a mean hours listing of between 10 to 40

hours per week and an hourly wage rate from on the four options constructed above. The survey

also lists the amount of advanced notice the employee can expect as well as the amount of control

they would have over their starting and finishing times. These last two relate to two separate

issues within the variability of work hours in that even if you have perfect control over your start

and finish times, the inability to forecast your work schedule imposes significant costs. Similarly,

a perfectly forecastable schedule may still be less desirable than having a degree of control over

starting and ending times which can potentially mitigate scheduling issues. Finally, there are two

binary attributes that directly introduce unpredictability into the contracts. The first allows hours

per week to follow a distribution. The second induces monthly pay to vary between plus and

minus 10% each month productivity pay relative to the specified base wages.

One concern when working with stated preferences data is vulnerability to bias. The issue
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arises from several possible sources. The principal suspect is an untestable hypothetical bias

where individuals report being willing to pay more in a hypothetical scenario than a real one

(see List (2001)) and does not have an econometric solution. This bias does not affect relative

valuations between individuals nor between non-monetary attributes but can inflate the estimated

valuations of non-monetary attributes in relation to earnings. Therefore, some care will be taken

in the discussion of the results to account for its presence.

V. Estimation of Our Human Capital Accumulation Model

To be completed.
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A. Vignette Details

. . .

Figure 2: Respondents are prompted with the above set of instructions and then asked what the minimum, maximum,
and central tendency for wage offers they expect to receive would be. Each offer is chosen seeing previous selections and
controlled so as to not violate implied order relationships.
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