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Abstract— In recent years, social media platforms and, especially, instant messaging applications have been witnessed to
play an increasingly important role as a communication channel
among employees to build effective organizations, which results
in a considerably large part of individual activities moving onto
the cyber-based workspace. In this paper, we collect the unique
real-world data set from a WeChat-based work performance
evaluation system built and used by a medium-sized organization
in China, in order to study the optimization of the employees’
work strategies, especially the work time determination, with the
purpose of maximizing the total utility comprised of the work
and nonwork utilities. In the system, the performance evaluation
is completely based on the employees’ work reports and includes
three major measures including score, level, and rank. First,
we formulate a dynamic optimization model, incorporating the
work utility into the reputational and the substantive utility, so as
to examine the employees’ work strategy. Then, we conduct both
empirical studies and computational experiments to make an
in-depth analysis to probe the employees’ optimal work strategies.
The main results include: 1) the optimal work time is greatly
affected by the weight of the reputational utility; 2) the optimal
work time is always the threshold time to achieve a certain
level or a certain rank; 3) the total utility is with the trend
of decreasing after increasing with the growing work time; and
4) the optimal work time does not always make the employee
achieve a good work performance.
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I. I NTRODUCTION

I

N THE literature of employee performance evaluation
and management, it has long been a widely recognized
consensus that the communication, especially the work report,
is one of the major factors for organizational success [1], [2],
and the open lines of reporting and the authoritatively objective
evaluation can facilitate the individual or group employees to
enhance the work performance and contribute to organizations
productivity [3]–[5].
In recent years, modern online communication services
such as social media and instant messaging, e.g., such as
Facebook, Twitter, and Wechat, can provide strong supports
to facilitate continuously relational and dialogic models of
communications, as well as record voluminous data generated
in communications [6], [7]. These services and tools have
the potential of reducing dependencies upon the presence
of human resource by digitalizing organization work flows
including reporting, monitoring, and evaluating and also are
able to break through limitations of perceptual processing and
understanding. Therefore, organizations and enterprises, especially those high-tech ones, have been witnessed to increasingly use social media and instant messaging as the necessary
tools in their internal communication [8].
One of the potential and natural applications of the social
media that has been widely adopted in Chinese organizations
and enterprises is to make the evaluation of the employees’
performance on the basis of the work-related data generated by
the employees’ work report [9]. In this paper, we have realized
the application by establishing a work performance evaluation
system for a median-size organization in China based on the
most prevalent social media platform named WeChat. The
system operates on the daily or weekly basis, records the log
data of the employees’ work report in a real-time fashion,
and generates the work performance report for each employee
accordingly. The work performance is objectively evaluated by
a series of predefined computational rules, which can remove
the subjective human interference to ensure the reliability of
the performance evaluation. Besides, the work performance
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report is automatically pushed to each employee timely at the
end of each evaluation period, which provides an important
reference for the employees to adjust the work strategy for
the next period.
This paper aims to study the work strategy optimization
from the angle of the employees to maximize their utilities
using the real-world data from the above-mentioned system. Here, the work strategy mainly refers to the work-time
allocation. Time management has always been one of the
most important issues to be addressed and understood by the
employees [10], which affects the employees’ performance
through various ways in terms of task categorization, time
prediction, and time allocation [11]. We focus on the employees’ time allocation, that is, he/she should make the rational
decisions to balance the allocation of limited time in the next
period between the work and nonwork activities according
to the current work performance. The time involved in the
work is the guarantee of the employees to achieve the work
performance, which then brings in the work utility for him/her;
and the remaining time is spent on the nonwork activities to
obtain the nonwork utility.
In this paper, we first establish a dynamic optimization
model to study the problem, which considers the employees’
utility consisting of three parts, namely, the reputational utility
and the substantive utility generated from the work performance, and also the nonwork utility. Then, both the empirical
study and computational experiments are conducted to validate
the models and probe the employees’ optimal work strategy.
The remainder of this paper is organized as follows.
Section II briefly reviews the related studies. Section III introduces the work performance evaluation system. Section IV
formulates the dynamic optimization model of the employees’
work strategy on the basis of the described system. Section V
conducts the empirical study and the computational experiment. Section VI discusses the managerial insights of our
research. Section VII concludes this paper.
II. L ITERATURE R EVIEW
Our research is related to multiple streams of studies.
The first stream of the relevant studies is the employee
performance evaluation. Generally, employee performance
evaluation is designed to assess each individual’s contribution to the organization, with the purpose to develop individuals, improve organizational performance, and feed into
business planning [12], [13]. Under the principle-agent game
between the employers and employees, employers worry
about whether employees devote sufficient effort to work,
and employees are concerned about whether employers compensate them appropriately [15]. When employees possess a
meaningful role in the work performance appraisal process,
employee acceptance, and satisfaction with the appraisal
process are strongly enhanced [16]. Islam [14] used the
analytic hierarchy process to evaluate the employees’ performance based upon the criteria, including quantity/quality
of the work, planning/organization, initiative/commitment,
teamwork/cooperation, communication, and external factors.
Kaur and Sood [17] proposed a game theoretic approach for an
IoT-based employee performance evaluation, which effectively

motivates employees in industry. Also, performance evaluations require and often involve disparate types of information
that are vague, incomplete, objective, and subjective; therefore, Ahmed et al. [12] proposed a fuzzy logic to study this
problem.
Another stream of work is related to designing employee
performance management systems. Thomas and Bretz [18]
conducted a detailed survey of Fortune 100 companies and
revealed that many companies support performance appraisal
and have such systems in place. The effective use of the
performance evaluation systems may provide an opportunity
to build trust and improve productivity in organizations [19].
An effective design of such a system is very challenging
for employers and typically falls into the intensively studied
research question of principle-agent games. That is, most
employees (agents) are self-interested and their incentives to
work might not be always aligned with the organizations (principle) objective to improve the overall work performance
via effective employee self-management [20]. In the literature, it has been documented that the design of performance
evaluation cannot always satisfy the incentive compatibility
so as to ensure that individual-level optimization can result
in maximized social efficiency or social revenues at the
same time [21], [22]. Meanwhile, the quality and quantity
of employee performance will be significantly affected by
their beliefs about what aspects of performance that the
report system measures [6]. Becker et al. [23] explored how
performance management system can be introduced and used
effectively to benefit an organization, and pointed out that the
system can be a useful tool for managers and a direct benefit
to employees.
Another relevant research stream is the achievement or utility for employees to contribute to get the work performance.
The employees’ decisions are to pursue self-interest [24],
including the expected pay, the self-esteem, the locus of
control, the neuroticism, and the generalized self-efficacy,
which are usually significant predictors of both job satisfaction
and work performance [25]. Zhu and Long [26] researched the
quality of work life, which highlights both the satisfaction and
expected utility level. Judge et al. [27] gave a qualitative and
quantitative review of the relationship between job satisfaction
and job performance, and pointed out that the true correlation
between overall job satisfaction and job performance was
estimated to be 0.3.
Finally, our paper also relates to the work-time allocation of
the employees. Due to the time limitation, work and nonwork
activities naturally have conflicts, which require employees to
balance the time allocation across various activities according
to the individual purpose, e.g., work satisfaction, well-being,
salary, self-enjoyment, and so on [28]. Unger et al. [30] studied the consequences of time allocation to work and private
life and found evidence for a tradeoff between time spent on
work and private life. According to the research of [29], there
is a phenomenon called task juggling that when the worker
works on too many projects at the same time, the output rate
decreases and completion time increases.
Different from the above-mentioned studies, the main contribution of this paper is not to conduct the employees’
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performance evaluation, but to optimize the employees’
work-time allocation across the work and nonwork activities
to maximize the total utility, on the basis of the real-world
data from a WeChat-based performance evaluation system.
III. W ORK P ERFORMANCE E VALUATION S YSTEM
In our work performance evaluation system, 21 private
work groups are established, with the purpose of employee
engagement, participation, and communication. In general, one
workgroup has a supervisor and multiple employees. A unique
attribute of such work groups is that they allow an individual
employee to generate work reports and receives performance
evaluation report in a convenient way.
A set of rules or policies are formulated to encourage and
regulate the postings of the employees, especially the work
report. Typically, the employees’ propensity to report depends
on the policies, and well-defined policies are expected to
promote employees to submit a clear and truthful work report,
which is of great importance for supervisors to monitor the
employees’ work status and progress, and thus to evaluate their
performance.
In general, each employee is requested to report his or her
work during a certain temporal period (usually five work days
in a week). The system automatically supervises all employees’ work report and evaluates their performance according
to the predesigned rules. It is rational to assume that each
employee has relatively stable work efficiency or work capability, therefore, the work performance mainly depends on their
work efforts, which we measure by the work time of h hours
to work for each period h ∈ [1, T ].
In our WeChat-based evaluation system, the report can be
publicly observed by all employees in a group, while the work
behavior is partially private for each employee but should
get through a posteriori estimation by the supervisor and all
other members. We assume that all employees are rational,
namely, there is no one willing to submit a perfunctory report
to get a worse performance judgment than he/she actually
does. However, with the purpose of utility optimization, some
employees also have incentives to polish their actual work
when submitting the work report. A modest polish of the
report is usually hard to be identified by the system and
supervisors, and thus is assumed tolerable in this paper, while
the excessive polish can be identified and is not allowed.
Therefore, we consider all employees to be moderately honest.
At the end of each week, each employee i will receive
a comprehensive evaluation of his/her work performance
in reference of their reports including the score z i (h), the
level li (z i ), and the rank ri (z i , z −i ), where −i represents the
competitors. The score and the level are the private information
for each employee, but the rank is the public information can
be accessed by all employees.
The WeChat-based evaluation system adopts 12 indexes
from four dimensions to evaluate their performance comprehensively. The 12 indexes include attendance rate, report rate,
report length, work diversity, achievements, key emphasis,
report time, teamwork engagement, report sentiment, and
so on, and each indicator is computed through presupposed
formulas designed by the employer. Besides, these indexes
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are known by all employees, but the detailed computational
formulas are confidential for them.
The work performance is scored as the weighted sum
of 12 indexes and z ∈ [0, 700]. Each score z will also
be classed into a level according to the following piecewise
function:
⎧
⎪
1, 0 < z ≤ 140
⎪
⎪
⎪
⎪
⎪
2,
140 < z ≤ 280
⎨
(1)
l = 3, 280 < z ≤ 420
⎪
⎪
⎪
4,
420
<
z
≤
560
⎪
⎪
⎪
⎩5, 560 < z ≤ 700.
Here, level 5 indicates the excellent performance, level 4
indicates the good performance, level 3 indicates the fair
performance, level 2 indicates the marginal performance, and
level 1 represents the poor performance.
Besides, all employees are ranked on the basis of their
scores, and the ranking is only done within a work group
instead of the whole organization.
IV. W ORK S TRATEGY O PTIMIZATION M ODEL
A. Total Utility
The employees work utility uw depends on the work
performance achieved by the work time involvement and is
computed on a weekly basis. Besides, he/she would like
to spare some hours on other nonwork activities, e.g., rest,
entertainment, and so on, and also gets nonwork utility from
them, which we denote as ur . Thus, the utility function of
employee i is
u i = V [uw(z i , li , ri ), ur (h  )]
= V [uw(h), ur (h  )].

(2)

We assume that the weekly work utility of the employee i
is comprised of two parts: the reputational utility f it and the
substantive utility git . The reputational utility is mainly derived
from the performance rank, while the substantive utility is
generated from the private performance score and level
uwit = θ f it + (1 − θ )git


 
= θ f rit + (1 − θ )g z it , lit

(3)

where θ and 1 − θ are the parameters that capture the effect
of the work performance on the reputational utility and the
substantive utility, respectively; and we have 0 ≤ θ ≤ 1.
B. Reputational Utility
For the employee, different ranks represent different reputations, because they reveal how the others evaluate the
employees competitive ability in the real-work scenarios [31].
The reputation is from the positive incentives of being ranked
in the top, or negative stimulation of being ranked in the
bottom, or neutral excitation of being included in a safe range.
The employee derives the reputational benefits consistent with
his/her rank. Accordingly, we formulate the reputational utility
as a piecewise function
⎧  
t
t
⎪
⎨ f 1 ri , ri ∈ [1, x 1 ]
t
t
f i = f 2 ri , rit ∈ (x 1 , x 2 )
(4)
⎪  t
⎩
t
f 3 ri , ri ∈ [x 2 , N]
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where f 1 is the reputational utility derived from the positive
incentives, f 2 is the reputational utility generated by neutral
excitation, and f 3 is the reputational utility caused by negative
stimulation.
C. Substantive Utility
The substantive utility is the individual independent
self-judged utility from the work performance, since the performance is related to the earnings, promotion, knowledge
acquisition, self-accomplishment, and so on [32]–[34]. The
score and level are both independent assessments according
to the unified rules for all employees, which provide standards for them to make longitudinal comparison of their own
performance at a temporal dimension. Usually, both the higher
score and better level will result in higher substantive utility
for the employee. However, scores in the same level can be
greatly different, and different levels may be accompanied by
scores with very little difference. Therefore, we incorporate
the substantive utility as
 
 
(5)
git = αg1 z it + (1 − α)g2 lit
where α and 1 − α are the weights of the substantive utility
coming from the score and the level, respectively, and we have
0 ≤ α ≤ 1.
D. Dynamic Optimization Model
We model the employees work decision as a dynamic
optimization problem. The sequence of events is as follows.
1) The employee observes his/her work performance state
sit = (z it , lit , rit ) at the end of the period t.
2) The employee makes an expectation of the performance
given a certain work time.
3) The employee has the perfect information about the
work performance state transition probability, which is
the function of his/her current state and the actions
sit +1 = L(sit , h ti ).
4) The employee makes decisions on the work strategy and
he/she will act accordingly.
5) At the end of the period t +1, the states of the employee
evolves to sit +1 = (z it +1, lit +1 , rit +1 ) due to the decisions.
6) The employee gets the total utility as a result of his/her
decision.
The employees’ objective is to determine the work strategy
to maximize the expected cumulative utility during the entire
period under certain constraints
max

T


Fig. 1.

Twelve employees’ scores.

h t + h t ≤ B t and B t = 24 × 5 h in this paper. Also,
there must be a requirement of the minimal work time H and
nonwork time H  to satisfy the basic work and living needs,
respectively.
The fact that the employee maximizes the utility during
the entire period makes the model dynamic. For the dynamic
optimization, the employee is forward-looking, since his/her
present actions and states affect the future utility through
affecting the states.
If the employees work strategy only depends on the current
state but not the previous, his/her strategy should be a Markov
strategy, under which the employees utility given state sit can
be written recursively as the Bellman equation
 




(7)
v i sit = E u i h ti , sit + βv i h ti +1 , sit +1 |sit
where v i is the value function and β is the discount factor.
Then, model (6) can be transferred to be
 
max vi sit
s.t. u ti = V [uw(h), ur (h  )]
h t + h t ≤ B t
h t ≥ H, h t ≥ H  .

(8)

Substituting the constraints to the utility function, and using
the iterative solution method, we can solve the dynamic
programming model (8) to figure out the optimal work strategy
for the employee.
V. E XPERIMENTS
In this section, we design the following experiments to
validate the above-mentioned theoretical analyses.

E β t u ti |sit

t =1

s.t. u ti = V [uw(h), ur (h  )]
h t + h t ≤ B t
h t ≥ H, h t ≥ H .
E[β t u ti |sit ]

(6)

is the conditional expectation
In model (6),
operator, given the employees state, and β is the discount
factor.
There exists the time budget B t for the employee to allocate
between the work and nonwork activities, therefore, we have

A. Empirical Study
Our data set includes 10 790 records generated by
145 employees during the period from July 18, 2016 to
March 12, 2018.
Without losing the generality, we choose a group with the
long-term stable personnel composition of 12 employees to
conduct the empirical study. Figs. 1–3 give a straightforward
illustration of the employees scores, levels, and ranks, respectively; Tables I–III shows the descriptive statistics, which is
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TABLE II
D ESCRIPTIVE S TATISTICS OF THE 12 E MPLOYEES L EVELS

Fig. 2.

Twelve employees’ levels.

TABLE III
D ESCRIPTIVE S TATISTICS OF THE 12 E MPLOYEES R ANKS

Fig. 3.

Twelve employees’ ranks.
TABLE I
D ESCRIPTIVE S TATISTICS OF THE 12 E MPLOYEES S CORES

all used to construct the foundations of the following computational experiments. The average score of all 12 employees
during the whole period is 457.62, and average rank is 3.76.
From Fig. 1, almost all the employees’ scores show frequent fluctuations during the whole period, and no one can
keep the score unchanged in any two consecutive periods.
Figs. 2 and 3 show the similar situation that most employees

cannot keep their levels and ranks unchanged for a long time,
although some of them may have very minor changes. Also,
most employees are more sensitive to the worse performance,
according to the fact that the downward trend of scores and
levels do not last for long.
The descriptive statistics in Tables I–III also proved the
above-mentioned description of the 12 employees scores,
levels, and ranks, since all employees have obvious deviation
in all three measures. However, compared with the score
and the rank, the level has lower deviation during the whole
period. On average, the individual difference is relatively
high on the work performance, especially the score and the
rank, e.g., E4 achieves the worst performance with moderate
stability, E7 achieves the best performance with high stability,
E9 achieves the below-average performance with the high
volatility, and E1 achieves the average performance with
moderate volatility.
As follows, we try to map the weekly work hours of
the employee to his/her work performance. We take the
employee E4, for example, because he/she is with moderately
stable performance. Then, we figure out his/her scores through
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Fig. 4. Probability distribution of scores of all employees in the department.
Fig. 6.

Computational experimental results.

formulated as
u ti = V [uw(h), ur (h  )]

= θ f it + (1 − θ )git + ur (h  )
 
 
= θ f it + (1 − θ )[αg1 z it + (1 − α)g2 lit ] + ur (h  ). (10)

Fig. 5.

The reputational utility is given by the following piecewise
function, where we consider the positive incentives for being
ranked in the top 3 and the negative stimulations for being
ranked in the bottom 3
⎧
 t

⎪
rit ∈ [1, 3]
⎨0.2 − ri − 11 /11,
t
f i = − rit − 11 /11,
(11)
rit ∈ (3, 10)
⎪
 t

⎩
t
−0.2 − ri − 11 /11, ri ∈ [10, 12].

Average score of all employees in the department.

the regression function as follows:
z = 13.22h − 0.04h 2 − 78.91.

(9)

During the past periods, the employee achieves the average
score of 379.49, which we match it with the average work time
of 40 h. We can see that the marginal work output decreases
with the increase of the work time, which is in accordance
with the economic laws of diminishing marginal utility [35].
The probability distribution of all scores achieved by
12 employees in the department during the previous periods
is shown in Fig. 4. The average score of all employees in
the department is shown in Fig. 5, which keeps stable over
the whole period. As such, it is feasible for the employee to
predict his ranks through the probability distribution described
in Fig. 4.
B. Computational Experiments
As follows, we will design computational experiments to
figure out the optimal work strategy of the employee.
We set the period (March 12–16, 2018) as the first period,
and the employee E4 is with the state s 1 = (423, 4, 11).
According to model (7), he/she must decide the work time
for the second period (March 19–23, 2018) to reach a new
state with the purpose of maximizing the expected utility.
Then, we give an illustrative example to study the optimal
work strategy where the specific utility function will be

The substantive utility is the weighted sum of the changing
ratio of both the score and the level compared with that of the
current period, respectively




(12)
git = 0.5 z it − 423 /423 + 0.5 lit − 4 /4 .
Also, we formulate the nonwork utility function as follows:
ur (h  ) = ah  − bh 2 + c.

(13)

The parameters are randomly generated under the conditions
of the diminishing marginal utility but increasing cumulative
utility. Also, we restrict (13) to have 0 ≥ ur (h  ) ≥ 5 when
h  ∈ [0, 120] is to ensure the efficiency of the experimental
results. Here, we set that the threshold work time and nonwork
time as 10 h.
The experimental results are shown in Fig. 6, from which
we can obtain the following conclusions.
1) Under different weights of the reputational utility,
the total utility shows different trends with the changing
of the work time. However, when the work time exceeds
60 h, the total utility turn to have a steady downward
trend under all situations, which means the over-long
work time brings much higher nonwork utility loss than
the work utility acquisition.
2) Given any work time, with the rising of the weight of
the reputational utility, the total utility keeps increase,
which means the employee gets higher reputational
utility through the work-time optimization. The result
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Optimal work time.
TABLE IV
W ORK P ERFORMANCE U NDER THE O PTIMAL W ORK T IME

indicates that the employee should have his/her own
emphasis on reputational utility or substantive utility
when optimizing the work time, e.g., the employee with
relatively high score and high level but low rank should
focus on the reputational utility optimization; while
the employee with relatively low score and low level
but high rank should emphasize the substantive utility
optimization.
3) Also, we can find that the employee may have the
identical optimal work time under different weights of
the reputational utility, which is shown more directly
in Fig. 7. However, the maximal utility is distinctly
different under diverse weights, and the highest maximal
total utility is achieved when the weight reaches 1.
Next, we analyze the employees work performance under
different optimal work time, and the results are shown
in Table IV.
1) When the optimal work time is 31 h, the employee
can expect the score of 288.63 in level 3 and get
ranked in 12, and all of them are inferior to the current
performance, which results in a negative work utility,
but relatively high nonwork utility. We find that the
31-h work is the minimum guarantee to get the level 3.
In the case of relatively low weight of the reputational
utility where θ ∈ [0, 0.29), less work time will lead to
a lower level but not much increasing of the nonwork
utility, while a higher level needs much more work time
and will greatly reduce the nonwork utility as shown
in Fig. 8.
2) With the optimal work time of 18 h, the expected score,
level, and rank are 144.79, 2, and 12, respectively,

Fig. 8.

Work utility, nonwork utility, and total utility under θ = 0.

Fig. 9.

Work utility, nonwork utility, and total utility under θ = 0.3.

which are distinctly inferior to the current performance,
and thus produce greatly low work utility. Although
the weight of the reputational utility increases to θ ∈
[0.3, 0.5], the employee still gets a worst rank under
the optimal work time. From Fig. 9, we can find that
the work utility experience a short-term obvious growth
under the 18-h optimal work time, while the nonwork
utility keeps gentle decrease. The 18-h work time is the
threshold of level 2, and he/she has no motivations to
reduce the work time to cause a relatively high loss of
the substantive utility. Also, the employee finds that at
least the double work time is needed to get a better rank,
but meanwhile at the cost of a great loss of the nonwork
utility, which is against the total utility optimization.
3) For the optimal work time of 56 h, the score increases
to 523.43, the level maintains 3, and the rank gets in
top 3, under which both the work and nonwork utility
are positive. In this case, the weight of the reputational
utility reaches θ ∈ [0.5, 0.8], and the work utility is
greatly beneficial due to the substantial growth of the
reputational utility. Also, the substantive utility changes
to be positive because of the rising score. Although the
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Work utility, nonwork utility, and total utility under θ = 0.5.

Fig. 12.

Work utility, nonwork utility, and total utility under θ = 1.

Fig. 13. Optimal work utility, nonwork utility, and total utility under the
different weights of the reputational utility.
Fig. 11.

Work utility, nonwork utility, and total utility under θ = 0.81.

no-work utility drops much faster, it still does not overtake the growth of the work utility as shown in Fig. 10,
therefore, the employee would like to spare more time
at work.
4) When the optimal work time comes to 58 h, the
employee gets the score of 539.83 in the fourth level
and ranked in the second place. As shown in Fig. 11,
the weight of the reputational utility increases to θ ∈
[0.81, 0.84), the employee prefers to spend more work
time to strive for a better rank, which is greatly favorable
to his/her reputational utility.
5) In the case with the optimal work time of 60 h, although
the employee still gets a score in level 4, but he/she can
expect a first rank to achieve a maximal reputational
utility, which is useful for total utility maximization
when the weight of the reputational utility is high
enough. From Fig. 12, we can see that at the point
of the 60-h work time, the marginal work utility is
with a substantial increasing, which is high enough to
compensate the marginal loss of the nonwork utility to
reach a zero-sum.

In addition, according to Table IV and Figs. 8–12, we can
conclude as follows.
1) The optimal work time is always the threshold work time
to achieve a higher level or a better rank.
2) When the weight of the reputational utility is low
(i.e., θ < 0.5), the employee is inclined to spend less
work time to get a worse work performance, and thus a
lower work utility but a higher nonwork utility compared
to the current state; when the weight of the reputational
utility is high (i.e., θ ≥ 0.5), the employee prefers to
spend more work time to get a better work performance
and thus a higher work utility but a lower nonwork
utility.
3) Generally, the higher weight of the reputational utility
corresponds to the better optimal rank, and thus the
higher reputational utility for the utility maximized
employee. However, the substantive utility does not
always increase with the rising of its weight.
4) The maximal total utility increases with the growth of
the weight of the reputational utility, and the highest
maximal utility is achieved when the work time is 60 h
under the weight of 1, which is demonstrated in Fig. 13.
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Fig. 14. Optimal work utility, nonwork utility, and total utility under the
different optimal work time.
TABLE V
R EAL -W ORLD W ORK P ERFORMANCE OF THE E MPLOYEE E4

5) With the increasing of the optimal work time, the optimal work utility increases and the optimal nonwork
utility decreases, but the maximal total utility decreases
first and then increases, which is also shown in Fig. 14.
C. Further Discussion
At the end of the second period (i.e., March 23),
the employee E4 received his/her real-world work performance
evaluation report as shown in Table V, which is highly
consistent with our computational experimental results of the
work-time optimization.
From the real-world data, we can also confirm that his/her
weight of the reputational utility is in the interval of [0.3, 0.5).
Using the recurrence equation (7) and following the
above-mentioned procedures in each period, we can get the
series of the optimal work strategy for the employee in each
future period. Also, other employees’ optimal work strategy
can be figured out using the same method mentioned above.
VI. M ANAGERIAL I NSIGHTS
Our research can provide meaningful managerial insights for
the employees to manage their work strategies, especially the
work-time optimization. Through the above-mentioned theoretical and experimental researches, we find the optimal work
strategy of a specific employee. The method can be extended
to examine the different employees work management by
changing the utility function.
First, the work-time optimization should be done according
to the employees’ utility function. If the employee views
higher of the reputational utility than the substantive utility,
he/she should spend more than the routine 40 h on work to get
a better rank; if the employee does not pay much attention to
the reputational utility, he/she would better to spend less than
the routine 40 h on work but more time on nonwork activities

695

to a higher nonwork utility. Accordingly, the work evaluation
system should be designed to recognize the employees’ preference to realize more efficient management.
Second, the optimal work time will never be less than 18 h
and more than 60 h. Since the over-short work time will
result in a poor work performance and in turn over-low work
utility, which cannot be made up by the nonwork utility; while
over-long work time cannot break through the limits originated
in the individual work ability to get an over high work utility.
As such, the individual work capability should be taken into
consideration to conduct the individual evaluations, which
could be beneficial of the individual performance optimization
thus the productivity and the overall output of the organization.
Third, if continuing spending more work time cannot help
the employee get a higher level or a better rank, then he/she
should not try to do so. Although more work time is always
accompanied with better work performance, this might not be
the case for higher total utility. Therefore, the balance between
the work utility and the nonwork utility makes the threshold
work time of a higher level or a better rank is always an
optimal choice.
Finally, the employees work strategy optimization is greatly
influenced by the current state. If too much time is needed
to achieve a better performance, that is, the marginal work
utility acquisition cannot compensate the marginal nonwork
loss, the employee would rather spend more time on the
nonwork activities to increase the nonwork utility, which
should be considered by the employers to design proper
incentive-compatible rules to encourage but not harm the
employees rational enthusiasm for the purpose of the social
utility maximization of the whole organization.
VII. C ONCLUSION
In this paper, we investigate the employees’ work strategy
optimization problem using the real-world log data from a
WeChat-based work performance evaluation system established by a medium-sized organization in China. We present a
dynamic optimization model, taking both the reputational and
substantive utility into consideration. Both empirical studies
and computational experiments are conducted to validate the
models. The research result can not only guide the employees
work decision but also serve as the reference for the employers
to design more rational evaluation mechanism. In our ongoing
work, we try to extend this paper to research the problem in
a competitive environment.
Since the WeChat-based evaluation system has collected
a large number of the log data of about 145 employees’
communications, from which we can extract information
including their knowledge, behavior, sentiment, and so on.
The future plan is to use the multiagent modeling technology to build the corresponding virtual individual for each
employee and further construct the artificial organizations.
The artificial organization might have a variety of histories,
experiences, skills, expectations, processes, missions, goals,
and so on of the actual organization in a digital form. It can
be viewed as a software-defined system for us to implement
the description–prediction–prescription plan: 1) description:
describing and analyzing the various functions and states of
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the actual organization; 2) prediction: predicting the employees
strategies, behaviors, and performance in various situations
through computational experiments; and 3) prescription: guiding the employee to behave in the expected or ideal manner
through the parallel learning and execution of the artificial
organization predicts and the actual organization [36]–[38].
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