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Goals

a To place the concept of personality within economic model(s).

b Distinguish manifest (measured) personality from personality
traits.

c To use the economic model(s) to frame and solve a central
identification problem.

d How to go from measurements of personality to personality
traits.
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psychologist defines personality traits in the following way:
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“Personality traits are the relatively enduring patterns of thoughts,
feelings, and behaviors that reflect the tendency to respond in
certain ways under certain circumstances.”
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Cervone and Pervin [2009] define personality as

Cervone and Pervin [2009 p. 8]

“psychological qualities that contribute to an individual’s enduring
and distinctive patterns of thinking, feeling and behaving.”

Another definition emphasizing context:

McAdams [2006]

“Personality is a patterning of dispositional traits, characteristic
adaptations, and integrative life stories set in culture and shaped by
human nature.”



Figure 1: Roberts’s Model of Personality Psychology

 

Source: Roberts [2006].
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Thus IQ, achievement tests and personality variables affect
earnings because they are productive traits (see, e.g., Bowles,
Gintis and Osborne [2001a]), and, up to a point, more of a trait
can generate more resources.
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advantage is widely used in the empirical literature.

Heckman, Stixrud and Urzua [2006] use the Roy model to
introduce psychological variables into the study of social and
economic outcomes.
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Agents can perform one of J tasks with productivity Pj ,
j ∈ {1, . . . , J}.
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Pj = φj( θ︸︷︷︸
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Traits are the endowments of agents that govern behavior.

Examples of traits include height, personality characteristics,
problem solving, IQ, and strength.

θ is a public good as it is available in the same amount for all
tasks.

Productivity also depends on effort ej .

Effort is assumed to be divisible and fixed in supply.
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Neither condition is strictly required.
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is assumed to be a divisible private good with the feature that
the more that is applied to task j , the less is available for all
other tasks at any point in time.
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ej = ē, where ē is the endowment of total effort.

Baumeister, Bratslavsky, Muraven et al. [1998] interpret
self-control as a component of e that is fixed over given time
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Let Rj be the reward per unit productivity in task j .

In the first case analyzed (case I), possible to productively
engage in only one of the J tasks at any time.

This can be interpreted as a case where effort can only be
applied to one task.

The agent faces the problem of picking ĵ where

ĵ = argmax
j∈{1,...,J}

{Rj Pj (θ, ē)} . (2)

In this case, θ and ē play the same role because only one task
can be performed at any time and all effort is devoted to it.
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People with different effort and capability endowments will
generally choose different tasks.

Persons with different endowments of personality and
intelligence sort into different occupations and levels of
schooling.

People low in certain traits may have better endowments of
effort and may compensate by exerting effort.

For certain tasks (e.g., creating new branches of mathematics),
there may be threshold levels of θ such that for θ < θ̄j ,
Pj (θ, ē) = 0 no matter what the level of ē.
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matter how hard they try.

The higher Rj , the more likely will the person select to perform
task j .

The particular choice of which j to perform depends on the
productivity of traits in different tasks.
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A More General Framework

More generally, people perform multiple tasks at any point in
time.

A less discrete version (case II) builds on the same foundations,
and allows people to perform multiple tasks at any time and
postulates that φj (θ, ej) is concave and increasing in ej .

The agent maximizes

J∑
j=1

RjPj (θ, ej) (3)

subject to
J∑

j=1

ej = ē.
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Identifying Personality Traits From Measured Performance on Tasks

What are the psychological traits in θ?

Some tasks may require only a single trait or only a subset of
all of the traits.

Divide θ into “mental” (µ) and “personality” (π) traits.

θµ and θπ, each of which may be a vector.

This corresponds to the two types of traits in Roberts’ model,
presented in Figure 1.
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To use performance on a task (or on multiple measures of the
task) to identify a trait requires that performance on certain
tasks (performance on a test, performance in an interpersonal
situation, etc.) depends exclusively on one component of θ say
θ1,j .
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In that case
Pj = φj (θ1,j , ej) .

Even if we can measure productivity in j , Pj , and only one
component of θ affects Pj , to identify the level of a trait one
must control for the level of effort applied to j in order to use
Pj to infer the level of θ1,j .

One must standardize for the effort at a benchmark level, say
e∗, to use Pj to identify a measure of the trait that is uniform
across different situations that elicit different levels of effort.
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measure a particular trait (θ1,j in our example) is called
operationalization in psychology.

Demonstrating that a measure successfully operationalizes a
trait is called construct validity.

If effort is involved in the performance of a task to uniquely
define a trait, the measurement of performance must be
standardized in order to use measured productivity Pj to
identify the trait.

Otherwise, the endowment of effort, and all of the factors that
contribute to the exertion of effort, including the reward to the
task, Rj , will contaminate the measure of the trait.



Definitions Framework Hypothesis

The activity of picking a task (or a collection of tasks) that
measure a particular trait (θ1,j in our example) is called
operationalization in psychology.

Demonstrating that a measure successfully operationalizes a
trait is called construct validity.

If effort is involved in the performance of a task to uniquely
define a trait, the measurement of performance must be
standardized in order to use measured productivity Pj to
identify the trait.

Otherwise, the endowment of effort, and all of the factors that
contribute to the exertion of effort, including the reward to the
task, Rj , will contaminate the measure of the trait.



Definitions Framework Hypothesis

The activity of picking a task (or a collection of tasks) that
measure a particular trait (θ1,j in our example) is called
operationalization in psychology.

Demonstrating that a measure successfully operationalizes a
trait is called construct validity.

If effort is involved in the performance of a task to uniquely
define a trait, the measurement of performance must be
standardized in order to use measured productivity Pj to
identify the trait.

Otherwise, the endowment of effort, and all of the factors that
contribute to the exertion of effort, including the reward to the
task, Rj , will contaminate the measure of the trait.



Definitions Framework Hypothesis

The activity of picking a task (or a collection of tasks) that
measure a particular trait (θ1,j in our example) is called
operationalization in psychology.

Demonstrating that a measure successfully operationalizes a
trait is called construct validity.

If effort is involved in the performance of a task to uniquely
define a trait, the measurement of performance must be
standardized in order to use measured productivity Pj to
identify the trait.

Otherwise, the endowment of effort, and all of the factors that
contribute to the exertion of effort, including the reward to the
task, Rj , will contaminate the measure of the trait.



Definitions Framework Hypothesis

Failure to adjust for effort produces the kind of variability
across situations with different rewards that was much
discussed in the person-situation debate.
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Even if one adjusts for effort in a task, and thus adjusts for
situational specificity, productivity in a task may depend on
multiple traits.

Thus two components of θ (say θ1,µ, θ1,π) may determine
productivity in j .

Without further information one cannot infer which of the two
traits produces the productivity in j .

But in general, even having two (or more) measures of
productivity that depend on (θ1,µ, θ1,π) is not enough to
identify the separate components.
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Ignore measurement error. (This is treated by factor analysis
and its modern extensions.)

Consider the following case of two productivity measures for
the two tasks j and j ′:

Pj = φj (θ1,µ, θ1,π, ej)

Pj ′ = φj ′ (θ1,µ, θ1,π, ej ′) j 6= j ′.

Standardize measurements at a common level of effort
ej = ej ′ = e∗.

Note that if the support of ej and ej ′ is disjoint, no (θ1,µ, θ1,π)
exists.

If the system of equations satisfies a local rank condition, then
one can solve for the pair (θ1,µ, θ1,π) at e∗.
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Extensions

Attach a cost Cj (θ, ej) to obtain the reward so that instead of
criterion (2), the agent picks ĵ that maximizes the net reward

ĵ = arg max
j∈{1,...,J}

{RjPj (θ, ē)− Cj (θ, ē)} ,

and instead of (3), for case II the agent maximizes with respect
to the choice of ej

J∑
j=1

RjPj (θ, ej)− Cj (θ, ej) .
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This extension creates a further identification
problem—whether the trait identified arises from its role in
costs, productivity, or both.
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In most applications the Pj (θ, ej) and Cj (θ, ej) (or their
logarithms) are assumed to be linear or log linear in θ and ej :

Pj = α′θθ + α′eej

Cj = β′θθ + β′eej .

The analyst models both the choice of the task and the output
from the task chosen.

A third (mixed) case (III) can arise in which some clusters of
tasks are mutually exclusive so the agent can perform only one
task within each cluster of tasks, but the agent can
simultaneously engage in multiple tasks across clusters.
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Preferences and goals (see Figure 1) may also shape effort.
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Figure 1: Roberts’s Model of Personality Psychology

 

Source: Roberts [2006].
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RjPj which can be spent on

goods X with associated prices W .

A utility function can be specified over P , e, and X with
preference parameter vector η.
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Thus, we may write preferences of agents as

U (X ,P , e | η) , (4)

where the agent maximizes (4) subject to the constraints

Y + R ′P = W ′X , (5)

where Y is a flow of unearned income available to the agent in
addition to his earnings from his productive activities, and

J∑
j=1

ej = ē. (6)

Preference specification (4) captures the notions that

(a) agents have preferences over goods,
(b) agents may value the output of tasks in their own right, and
(c) agents may value the effort devoted to tasks.
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Adding Uncertainty

One can extend all of the preceding models to account for
learning and uncertainty.

Let I be the information possessed by the agent and “E”
denote the expectation operator.

The agent can be interpreted as making decisions based on

E [U (X ,P , e, η) | I] .

In a general specification, agents can be uncertain about their
preferences (η), their traits (θ), the prices they face (P), the
outcomes of purchase decisions (X ), and their endowments of
effort (ē).
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(the Pj) and effort (the ej) that arise from solutions to the
optimization problems previously discussed.

Thus, the derived productivity and effort functions would
constitute measured personality as a response to constraints,
information, and preferences, i.e., as functions that solve out
for the Pj and ej that agents choose.

This approach would not capture the full range of behaviors
considered by personality psychologists as constituting aspects
of personality except as a reduced form expression.
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The actions considered by psychologists include a variety of
activities that economists normally do not study, e.g., cajoling,
beguiling, bewitching, charming, etc.

Thus, in selling a house, various actions might be taken, e.g.,
smiling, persuading people by reason, threatening, scowling,
showing affection, etc.

Colloquially, “there are many ways to skin a cat.”
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Actions are styles of behavior that affect how tasks are
accomplished.

They include aspects of behavior that go beyond effort as we
have defined it.
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Any task can be accomplished by taking various actions.

We denote the i th possible action to perform task j by
ai ,j , i ∈ {1, . . . ,Kj}.
Array the actions in a vector aj =

(
a1j , . . . , aKj j

)
.

The actions may be the same or different across the tasks.

Thus one can smile in executing all tasks or one may smile in
only some.
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The productivity of the agent in task j depends on the actions
taken in that task:

Pj = fj
(
a1j , a2j , . . . , aKj j

)
. (7)

The actions themselves depend on traits θ and “effort” ei ,j :

ai ,j = νi ,j (θ, ei ,j) , (8)

where
Ij∑

i=1

ei ,j = ej and
J∑

j=1

ej = ē.

Less effort may be required to perform a given action if a
person has endowment θ that favors performance of the action.

Stated this way, actions generalize the notion of effort to a
broader class of behavior.
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Less effort may be required to perform a given action if a
person has endowment θ that favors performance of the action.

Stated this way, actions generalize the notion of effort to a
broader class of behavior.



Definitions Framework Hypothesis

The productivity of the agent in task j depends on the actions
taken in that task:

Pj = fj
(
a1j , a2j , . . . , aKj j

)
. (7)

The actions themselves depend on traits θ and “effort” ei ,j :

ai ,j = νi ,j (θ, ei ,j) , (8)

where
Ij∑

i=1

ei ,j = ej and
J∑

j=1

ej = ē.
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Analytically, they play the same role as effort and some actions
may be components of effort.

There may be utility costs or benefits of effort exerted.

A special case is when there are increasing returns to effort in
each action.

In that case, the agent will simply apply all of his effort ej in
task j to the action which gives him the highest productivity,
and the other possible actions are not taken.



Definitions Framework Hypothesis

Analytically, they play the same role as effort and some actions
may be components of effort.

There may be utility costs or benefits of effort exerted.

A special case is when there are increasing returns to effort in
each action.

In that case, the agent will simply apply all of his effort ej in
task j to the action which gives him the highest productivity,
and the other possible actions are not taken.



Definitions Framework Hypothesis

Analytically, they play the same role as effort and some actions
may be components of effort.

There may be utility costs or benefits of effort exerted.

A special case is when there are increasing returns to effort in
each action.

In that case, the agent will simply apply all of his effort ej in
task j to the action which gives him the highest productivity,
and the other possible actions are not taken.



Definitions Framework Hypothesis

Analytically, they play the same role as effort and some actions
may be components of effort.

There may be utility costs or benefits of effort exerted.

A special case is when there are increasing returns to effort in
each action.

In that case, the agent will simply apply all of his effort ej in
task j to the action which gives him the highest productivity,
and the other possible actions are not taken.



Definitions Framework Hypothesis

Agents may have utility over actions beyond the utility they get
from tasks.

An agent may prefer accomplishing a task by working hard
rather than by cheating.

We can define the utility over actions.

Let a denote the choice of actions applied to all tasks
(a = (a1, . . . , aJ)).
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information can depend on θ, e and a.

The choice of which actions to take depends on goals and
values (captured by η) and on the available information.
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situation in the person- situation debate, by considering specific
situations indexed by h ∈ H.

These situations are assumed to affect productivity by affecting
the set of possible actions and hence the action taken.
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Thus for a person with traits θ and effort vector ej with action
ai ,j , using the specification (8), the action function can be
expanded to be dependent on situation h:

ai ,j ,h = νi ,j ,h(θ, ei ,j), (9)

and productivity on a task can be specified solely as a functions
of the action taken to perform the task

Pj ,h = fj(a1,j ,h, ..., aKj ,j ,h) (10)

or in a more general specification where situation h, along with
traits, has a direct effect on productivity in addition to their
effects on actions taken.

Pj ,h = fj ,h(θ, a1,j ,h, ..., aKj ,j ,h). (11)



Definitions Framework Hypothesis

Situations could include physical aspects of the environment in
which the agent is located or the network (and other social
situations) in which the agent is embodied.
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debate.

Equations (9)-(11) capture the “if-then” notion of Mischel and
Shoda [1995].

Under specification (11), agents with the same actions, the
same efforts, and the same traits may have different
productivities.

Failure to control for situation h, just like failure to control for
effort, will contaminate identification of traits using measures
of actions or productivities.

Situations may be forced on the agents or may be chosen.
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Let T be the vector of traits T = (θ, η, ē).

They are endowments at any point in time.

In the general case, the solution to the constrained
maximization problem is to pick goods (X ), situation (h),
action (ai ,j), and effort (ej), j ∈ {1, . . . , J} subject to the
constraints.

h is fixed if the situation is forced on the agent.

For simplicity, we analyze this case.

For the case of fixed h, the solution to the maximization
problem produces a set of response functions.
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Definitions Framework Hypothesis

Preference parameters (η) determine the choices and actions
taken through their influence on the tradeoffs and goals that
characterize consumer preferences:

Personality


X = X (T , h,W ,Y ,R , I) (12)
e = e (T , h,W ,Y ,R , I) (13)
a = a (T , h,W ,Y ,R , I) . (14)

Productivity P across tasks is derived from the actions, efforts,
and traits of the agents.

The behaviors that constitute personality are defined as
a pattern of actions in response to the constraints,
endowments, and incentives facing agents given their
goals and preferences.
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This interpretation incorporates the notion that personality is a
strategy response function (14).

People may have different personalities depending on their trait
endowments, constraints, and situations.

The actions—not the traits—constitute the data used to
identify the traits.
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Definitions Framework Hypothesis

The technology of skill formation (Cunha and Heckman [2007;
2009]) captures the notion that traits may evolve in response to
the inputs of a vector of investments (INτ ), and through
aspects of the situation in which the agent is found, hτ , where
Shτ is the vector of attributes of the situation:

T τ+1 = f τ ( T τ︸︷︷︸
self-productivity

, INτ︸︷︷︸
investment

, Shτ ), τ = 0, . . . ,T − 1 (15)

where the first set of arguments arises from self and cross
productivity (so skill begets skill; traits beget other traits and
traits cross-foster each other.
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Notice that if elements of T τ are augmented over the life cycle
through investment and practice, the actions and efforts
required to achieve a given task can change.



Definitions Framework Hypothesis

As emphasized by Mischel and Shoda [1995], situations may
change over time as a function of past actions, past situations,
investment, information, and the like.

hτ+1 = ψτ (hτ , INτ , aτ ) . (16)



Definitions Framework Hypothesis

Information Iτ may also change over the life cycle through
experimentation as well as through exogenous learning:

Iτ+1 = φτ (Iτ , aτ ,T τ , INτ , hτ ) . (17)



Definitions Framework Hypothesis

Relationship of the Model in This Section to the Existing Models in
Personality Psychology

The Costa-McCrae [2008] Five Factor Theory is not a fully
articulated model.

It emphasizes the role of traits (T ) and, in particular, the Big
Five factors in producing outcomes and agent actions and is
sketchy about other details.

Agents are assured to learn about their own traits, but precise
learning mechanisms are not specified.

Expression of traits is affected by the external environment and
through social interactions in a not fully specified fashion.
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The concept of an evolving information set (Iτ ) plays a central
role in Five Factor Theory.

People learn about their traits through actions and experience,
but how this occurs is not given.

These notions are captured by equation (17).

Situations may also evolve as a function of actions and
experience, but no role is assigned to investment.
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Thus, a restricted version of (16) formalizes aspects of the Five
Factor Theory.

The theory features “characteristic adaptations,” which
correspond to the actions and efforts of our model that also
affect the productivity in tasks.

The role of preferences is left unspecified.

However, Costa and McCrae explicitly feature rationality
(McCrae and Costa [2008, p. 161]) and reject the
characterization of flawed human decision making that
dominates social psychology and the field of behavioral
economics that was spawned from social psychology.
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Figure 1: Roberts’s Model of Personality Psychology

 

Source: Roberts [2006].
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This line of thinking stresses the role of cognition in shaping
personality and the role of social context in shaping actions and
self-knowledge.

Authors writing in this school of thought explicitly reject the
“cognitive-noncognitive” distinction that is often used in
economics.

A major role is assigned to agency—individual goals and
motives that produce actions.



Definitions Framework Hypothesis

This line of thinking stresses the role of cognition in shaping
personality and the role of social context in shaping actions and
self-knowledge.

Authors writing in this school of thought explicitly reject the
“cognitive-noncognitive” distinction that is often used in
economics.

A major role is assigned to agency—individual goals and
motives that produce actions.



Definitions Framework Hypothesis

This line of thinking stresses the role of cognition in shaping
personality and the role of social context in shaping actions and
self-knowledge.

Authors writing in this school of thought explicitly reject the
“cognitive-noncognitive” distinction that is often used in
economics.

A major role is assigned to agency—individual goals and
motives that produce actions.



Definitions Framework Hypothesis

Goals and motives are captured by η.

Although the personality psychology literature contrasts these
two lines of thought, to us the lines are not distinct.

In one extreme version of the social-cognitive theory, traits are
entirely absent.

Mischel and Shoda [2008] focus on the role of situation in
shaping actions, efforts, and productivities, but, as previously
discussed, also allow for traits to influence actions.
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Thus, both schools of thought accept specification (8) or its
extension (9), and both would be comfortable with response
systems (12)-(14).
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Reforming the Situational Specificity Hypothesis



Definitions Framework Hypothesis

Psychologists have addressed the situational specificity
hypothesis, i.e., that situations help explain the variations
across people in actions, effort and behavior.

Boiled down to its essence, this hypothesis says little more than
that situations affect actions and efforts in a nonlinear fashion,
i.e., that in equations (13) and (14), situational variables enter
in a nonlinear fashion.

e = e (T , h,W ,Y ,R , I) (13)

a = a (T , h,W ,Y ,R , I) (14)

This interaction effect is the Mischel-Shoda [1995] “if-then”
relationship.

To our knowledge, there are no studies available that parse the
contributions of situations and traits to observed efforts,
actions, and productivities.
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Definitions Framework Hypothesis

Suppose that we observe the set of actions taken in
performance of task j in situation h,ai ,j ,h which depend on θ
and ei ,j :

ai ,j ,h = νi ,j ,h(θ, ei ,j), i ∈ A, h ∈ H, j ∈ {1, . . . , J}.



Definitions Framework Hypothesis

The “average action” (i.e., the “personality”) for the situation
h in task j averages over, “integrates out” (or sums over) the θ
and ei ,j :

āh,j =

∫
Sj,h(θ,ei,j )

νi ,j ,h(θ, ei ,j)gθ,e(θ, ei ,j | h) dθ dei ,j (18)

where Sj ,h(θ, ei ,j) is the support of θ, ei ,j for a given h, i.e., the
domain of definition of νi ,j ,h function and gθ,e(θ, ei ,j | h), the
density of θ, ei ,j given h and j .

This is what psychologists mean by actions in a “typical
situation” in task j , i.e., one that averages across θ and ei ,j .
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Definitions Framework Hypothesis

By the mean value theorem for integrals (Buck [2003]), āh,j is
the value of ai ,j ,h at a particular point of evaluation of θand ei ,j .

One could use āh,j as a definition of the situation h-typical
action.

Notice that if νi ,j ,h is separable in h, there would be no
person-situation interaction.

Averaging over tasks (j = 1, . . . , J) in an analogous fashion
produces the average action produced by a situation, āh.
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By parallel reasoning, the average action for trait vector θ in
task j can be defined as repeating these operations, but just for
task j .

āθ,j =

∫
Sθ(h,ei,j )

νi ,j ,h(θ, ei ,j) gh,ei,j (h, ei ,j | θ)dhdei ,j

where
Sθ(h, ei ,j)

is support of νi ,j ,h and gh,ei,j (h, ei ,j | θ), where gh,ei,j is the
density of h, ei ,j given θ.



Definitions Framework Hypothesis

One can think of āθ,j as one definition of the “enduring
actions” of agents across situations in task j , i.e., the average
personality for trait θ.

One can average over tasks to produce an average action for
trait vector θ.

Again, if νi ,j ,h is separable in θ, the marginal effect of θ on
actions is the same in all situations.
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