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Abstract
Subjective evaluation, an assessment of employees to gauge their ability and achievements,
can be used to determine long-term incentives such as promotion and salary increases.
However, existing literature has not yet fully established the relationship between long-term
incentives and subjective evaluation. This study uses personnel data from a Japanese
Company to empirically demonstrate the role of subjective evaluation in accumulating
historical information to identify with ease the high-performing employees. In particular, the
study tested characteristics of subjective evaluation: historical information and the difference
between high skill and low skill employees. The study found that the performance and
promotion in the previous year positively correlate with subjective evaluation in the current
year and the discrimination of subjective evaluation increases over time. Additional analysis
shows that higher performance in previous years can enhance performance in the coming
years. The findings prove why subjective evaluation is often used to determine long-term
incentives.
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1. Introduction
Incentive systems are important for companies to ensure that their employees work
efficiently (Jensen and Meckling, 1976; Holmström, 1979; Banker and Datar, 1989; Feltham
and Xie, 1994; Lambert 2001). It is important for companies to set the appropriate
combination of performance evaluation and incentives (Jensen and Meckling, 1976; Lambert,
2001). Many studies examine the design of incentive systems by considering the relationship
between performance (performance measure or evaluation) and short-term incentive plan,
such as financial measures (Banker, 1996), non-financial measures (Banker, 2001),
subjective assessment (Ittner et al., 2003; Gibbs et al., 2004), relative performance evaluation
(Matsumura and Shin, 2006). In addition, companies often use long-term incentive plans,

with multiple payments, such as promotion and salary increase, over time. Previous literature
shows that these long-term incentives play some important roles, such as (1) replacing the
short-term incentive (Gibbons and Murphy, 1992; Ederhof, 2011 and (2) giving incentive to
white-collar employees whose performance is difficult to measure (Baik et al., 2016). To
examine the relationship between these long-term incentives and performance evaluation
empirically, internal corporate data should be used. Few studies have empirically explored
the relationship between performance evaluation and long-term incentives. For instance,
Cichello et al. (2009) and Campbell (2008) examine the relationship between long-term
incentives and performance evaluation. Cichello et al. (2009) also examine the relationship
between promotion and financial indicators. Campbell et al. (2011) studies the relationship
between non-financial measures and promotion as long-term incentives. These papers
provide useful knowledge. Subjective evaluation, such as employee assessment (e.g., ability
and achievements) by superiors, can be used to determine long-term incentives (e.g.,
promotion, salary increases). However, the relationship between long-term incentives and
subjective evaluation has not been fully investigated. Grabner and Moers (2013) empirically
investigated the relationship between subjective evaluation and promotion, but did not focus
on the role of promotion as a long-term incentive. They used data from a bank in the
Netherlands, which has different types of jobs. In their findings, they show that subjective
evaluation strongly correlates with promotion to perform different jobs, whereas objective
evaluation strongly correlates with promotion for the same job. Thus, subjective evaluation
can capture performance of an employee in a new job, which objective measures in the
current job cannot measure. However, Grabner and Moers could not explain why subjective
evaluation is used for long-term incentives regardless of job change. An answer to this
research question can reveal the role of subjective evaluation and indicate the limits of
objective performance measures. Therefore, the research contributes not only to subjective
evaluation (Bol, 2008), but also to objective evaluation. To answer the research question, this
study statistically analyzes personnel data from a Japanese Company. It also presents
empirical evidence on the role of subjective evaluation in long-term incentives.
Another difference between long-term and short-term incentives is that the payment of the
reward spans multiple periods in long-term incentives. Once determined, long-term
incentives, such as promotion or pay-raises, are difficult to eliminate through demotions or
pay cuts. In addition, promotion involves job assignment and is a significant factor, because
decision-making for a managerial position is crucial for company performance (Bertrand
2003). In contrast, the cost of incorrectly giving long-term incentives to low-skilled
employees is much higher than when short-term incentives are given, because the sum of
payments for long-term incentives is often greater than the one-time payment of short-term
incentives. To determine who obtains the long-term incentives, companies have to
distinguish between high-skilled and low-skilled employees. This study argues that
subjective evaluation is more suitable for long-term incentives than an objective assessment.
To achieve that, the study empirically considers two characteristics of subjective evaluation:
(1) historical information and (2) difference between high-skilled and low-skilled employees
by accumulating historical information. Personnel data from a listed Japanese IT Company
have been used to clarify the above-mentioned characteristics. For the latter hypothesis, this
study visualizes and statistically tests a series of changes for subjective evaluation to identify

high- and low-performing employees over time. To ensure that cognitive bias and favoritism
does not significantly influence the results, this study tests whether subjective evaluations
are sufficient for predicting the future performance of employees. The results show that
employees with high subjective evaluation in the first years of the analysis tend to achieve
higher objective performances in later years. These analytical results show that (1) evaluators
should incorporate historical information in subjective evaluation; (2) subjective evaluation
is gradually established over time, by incorporating historical information; and (3) these
characteristics of evaluation show that on average, subjective evaluations are adequate for
predicting future outcomes.
This study makes the following three contributions. First, it contributes to a series of
studies about subjective evaluation (Bol, 2008). Unlike previous studies, it empirically
demonstrates a new role of subjective evaluation in determining the performance of
employees by accumulating historical information. Secondly, the study focuses on timeseries transition to demonstrate the difference between objective and subjective evaluations.
In reality, evaluations are carried out many times over a long period. Some research methods,
such as laboratory experiments or surveys have, time constraints, and therefore ineffective in
capturing the long-term aspects of this performance evaluation. In this study, it was possible
to visualize and test the long-term fluctuation patterns of objective and subjective evaluations
using archival analysis. Thirdly and lastly, the study contributes to a series of studies on longterm incentives. Previous studies, such as Grabner and Moers (2013), do not fully explain
the management practices that require the adoption of subjective evaluation for long-term
incentives such as promotion or salary increases. Grabner and Moers (2013) posit that
subjective evaluation is more suitable for promotions, but only for positions with different
operations. Nevertheless, they do not explain why subjective evaluation is employed in longterm incentives without necessarily changing the job placement. To fill that gap, this study
shows that subjective evaluation can determine performance of an employee over time. Such
a role of subjective evaluation is important for long-term incentives.
The paper is divided into seven sections. The next section presents the relevant previous
literature, and then Section 3 contains the hypothesis development. Section 4 describes the
performance evaluation system in the research site and the methods of testing the hypothesis.
Section 5 presents the results while Section 6 explores additional analysis to show that effects
such as cognitive bias or favoritism do not strongly influence the results in the previous
section. Finally, Section 7 describes the contribution and limitations of this study.

2. Previous Literature
2.1. Long-term incentive
Previous studies have clarified many aspects of the relationship between the various
performance evaluations and bonus plans. Banker et al. (1996) and Banker (2000) use the
retail industry data to test the introduction effects of an incentive plan based on financial
indicators. Retail industry has introduced an incentive plan bonus, which depends on the sales

of each store. These studies show that the effect of the incentive plan increases over time,
and the performance of employees who stay in the store with the new incentive plan is higher
than the performance of the employees who leave the store. Their results indicate that the
combination of performance evaluation and incentives has a significant impact on a company.
Other studies focus on different measures or evaluations in addition to financial measures.
Banker (2000) analyzes the effect of the incentive plan based on non-financial measures such
as customer satisfaction. Banker (2000) shows that non-financial measures improve after
introducing the incentive plan, which leads to an improvement in financial performance.
Matsumura and Shin (2006) analyze the data of a postal business company, the company that
introduced an incentive plan based on the relative performance evaluation. Their results show
that common uncertainty, such as weather and geography, increases the effect of the incentive
plan. In addition, some studies focus on subjective evaluation, such as assessment and
discretionary evaluation by the superiors. Gibbs et al. (2004) undertake a questionnaire
survey on subjective evaluation in the automobile industry. Their results show that subjective
evaluation is often used in some situations, and so it becomes difficult to achieve the budget
goals because of the changes in environments. These studies examine and explain many
aspects of the relationship between short-term incentives and some performance measures or
evaluations, financial measures, non-financial measures, relative performance evaluation and
subjective evaluation.
However, companies employ not only short-term incentive, but also long-term incentive
systems, such as promotion and salary increases; they pay these long-term incentives over a
long period. Why do companies use long-term incentives in addition to the short-term
incentives? Long-term incentives also play an important role in companies. Among others,
they substitute short-term incentives and incentivize white-collar employees whose
performance is difficult to measure.
One of the implications of long-term incentives is that if current performance can
determine compensations in the next periods, the compensations after the next periods can
have incentive effects for the agents. Therefore, a long-term incentive can substitute a shortterm incentive agreement. According to Gibbons and Murphy (1992), the incentive
coefficient of bonus contract in the early career is theoretically smaller than late in the career,
because performance in the early career affects compensations in the later career and imposes
more risks on agents in their early careers. Ederhof (2011) empirically shows that the
incentive coefficient of employees in their early career is smaller than the incentive
coefficient of employees later in their career.
Some previous studies note that long-term incentives are used for white-collar employees
whose performances are difficult to measure. A long-term incentive is more suitable for
white-collar employees because they often multitask, and that makes it hard to link their
performance to a bonus (Holmström and Milgrom, 1991); it takes a long time to observe the
results of their tasks. From this perspective, Grabner (2014) and Baik et al. (2016) study the
relationship between performance evaluation and incentives. Grabner focuses on the tradeoff between incentives and creativity. In companies where creativity is strategically
important, performance-based-pay can harm intrinsic motivation and prompt employees to
take only short-term actions with outcomes observable in short-term periods. In contrast, if

incentive-pay is entirely not used, it can cause the problem of producing products and
disregard profit. Grabner refers to this as “art for art’s sake”). The author empirically shows
that companies that place strategic importance on creativity can break this trade-off by
combining assessment with subjective evaluation and performance-based compensation; this
proves that subjective evaluation complements the performance-based compensation. Baik
et al. (2016) focus on the relationship between explicit incentives (e.g., bonuses or stock
option) and implicit incentives (e.g., possibility of promotion) 1. They show that the implicit
and explicit incentives are weaker and stronger, respectively, in higher hierarchal position
because the information value of the financial measures increases. A higher hierarchal
position allows the employee to have more authority. This finding is consistent with related
research results about delegation, which posited that more delegation leads to an increase in
the proportion of incentive compensation (Nagar, 2002; Abernethy et al., 2004; Moers, 2006).

2.2. Performance evaluation and long-term incentive
Long-term incentives play some important roles in the company. Some studies have
presented some empirical evidences about the combination of performance measures and
long-term incentives; such as Cichello et al. (2009), Campbell (2008), Grabner (2014), and
Moers (2013) examine the relationship between the promotion and performance evaluation.
Cichello et al. (2009) analyze the relationship between promotion or turnover of divisional
managers and the divisional return on assets (ROA). Their results show that the divisional
ROA strongly correlates with turnover than promotion, indicating that the effect of the
accounting indicator on promotion is relatively small. Campbell (2008) focuses on the
incentive effect of promotion and non-financial measures. The author shows that the impact
of non-financial measures for the promotion is significantly positive even after controlling
the impact of the financial measures, and the action to improve non-financial measures
becomes lower after promotion. These results indicate that non-financial measures can
provide useful information on promotion and can extract employee performance information
with promotion incentives. Cichello et al. (2009) and Campbell (2008) provide some useful
knowledge about the relationship between financial or non-financial measures and long-term
incentives. Subjective evaluation is often used to determine promotion or salary increases.
In this regard, Dohmen (2004), DeVaro and Waldman (2012) have revealed that subjective
performance evaluation can predict promotion. Regardless, there is little focus on the role of
subjective evaluation in long-term incentives. Grabner and Moers (2013), among a few
studies, focus on the relationship between promotion and subjective evaluation; they show
Baik et al. (2016) refer to stock option compensation schemes as long-term incentives
in a different context to long-term incentives covered in this study. While the long-term
incentive in this study is based on the assumption that payments will last for a long time,
the stock option type of exchange does not mean that payments themselves will last for
more than one period.
1

that objective evaluation strongly correlates with the same promotion (i.e., the same job is
retained after promotion). However, they also show that subjective evaluation strongly
correlates with different promotions (i.e., the job is changed after promotion) than with
financial measures. These results show that the objective evaluation can provide useful
information about the employee for the current job, while subjective evaluation can be more
useful for providing information about the employee for a new job. Grabner and Moers focus
on the function of job placement rather than the function as a long-term incentive of
promotion. Therefore, their results do not explain why subjective evaluation is used for longterm incentives without a change in job placement.

2.3. Roles of subjective evaluation for long-term incentive
Long-term incentive differs from short-term incentive in that it is paid over multiple
periods. Once promotion or salary increases are determined, demotion or pay-cut becomes
difficult. Baker et al. (1994a) indicate that demotion is rarer than promotion; therefore, it is
important to evaluate employee productivity or ability before promotions (Becker, 1962;
Gibbons and Waldman, 1999). Labor economics empirically show that some indicators that
reflect the ability of the employee “seniority (length of service)” and “education” are
important factors in determining the wage (Lazear, 2009; Lazear and Oyer, 2013).
Using time-series variation of subjective evaluation, this study empirically shows that
subjective evaluation is more suitable than objective evaluation for long-term incentives; it
can measure an employee’s performance better than objective evaluation. Unlike objective
evaluations, subjective evaluations consider historical information and has some functions
due to the characteristics of considering past information. These functions include (1)
downward revision of goals in situations where it is not possible to achieve the goal owing
to unexpected factors (Gibbs et al., 2004; Merchant and Manzoni, 1989) and (2) referrals to
historical performance in old incentive systems in new incentive system (Woods, 2012). If
the subjective evaluation properly accumulates the historical information, it can update
information about the productivity or ability of employees, meaning that it gains accuracy
over time 2.

If we are only interested in accumulating past information, we can consider making an objective
evaluation using formulas, including past objective results. However, to evaluate employee productivity
and capability properly based on a formula that includes past objective results, we should consider
indicators that reflect productivity and capabilities in advance. Some of these indicators are easy to
predict; they include educational background and length of service. On the other hand, many indicators
are more difficult to predict and they include economic conditions, relationships with competition,
differences between departments, and individual employee situations. Therefore, subjective evaluation
is adopted to provide flexibility in evaluation. However, the analysis results of this study do no support
this prediction.
2

3. Theory Development and Hypotheses
3.1. Historical information
Subjective evaluation requires some historical information, such as previous performance
and promotion in previous year, about an employee as the benchmark. This historical
information reflects the ability of the employee and so it is used to gauge performance or
ability. Gibbons and Waldman (1999) also used the same method in their analytical studies.
Similarly, this study considers the performance and promotion in previous years.
To assess the ability of the employee, the evaluator may refer to performance in the
previous year. This prediction is based on a premise that a high-performing employee can
retain it in other periods. Analytical studies such as those by Becker (1962), Prendergast
(1999), Gibbons and Waldman (1999, 2006), and Lazear (2009) used the same assumption.
Past performances are often considered as the expected value of the fiscal year results. In fact,
some studies empirically show that the outcome in the previous year can affect the subjective
evaluation in the current period (Thorsteinson et al., 2008; Woods, 2012). Therefore, we
develop the following hypothesis based on this information.
Hypothesis 1.1
Ceteris paribus, subjective evaluation increases with the performance in a previous year.

Promotion in the previous year can also affect subjective evaluation in the current year
because it can indicate that the employee has achieved high performance until the previous
year (Lazear and Rozen, 1981). In particular, if another person has determined the promotion,
the ability of the promoted employee is predicted to be higher than the ability of the nonpromoted employees. The fact of promotion shows that other evaluators have praised the
ability of the employee (DeVaro and Waldman, 2012). Therefore, we develop the following
hypothesis.
Hypothesis 1.2
Ceteris paribus, subjective evaluation increases if the employee were promoted in the
previous year.

3.2. Discrimination of subjective evaluation
The payment of long-term incentive is over multiple periods. If a poor-performing
employee is accidentally promoted or given a salary increase, the cost of such a mistake will
be very high. Therefore, it is important to identify employee ability. This study focuses on
the role of subjective evaluation; it shows that it can identify high- and poor-performing
employees based on their historical information. This improvement in the discrimination of
the subjective evaluation is attributed to the fact that it updates and improves the mean and
accuracy of evaluation, respectively.

Updating the mean of evaluation indicates that an employee’s subjective evaluation
improves/falls if the employee performed above/below the expected level. If there is a shift
in the evaluation, the subjective evaluation will shift to a value reflecting the ability of the
employee if it is properly managed 3 . Over time, therefore, the changes in subjective
evaluations will result in higher subjective ratings for high-performing employees and lower
subjective ratings for low-performing employees. As a result, the difference in subjective
evaluations between high-performing and low-performing employees is likely to increase
over time. Therefore, we develop the following hypothesis 2.1.
Hypothesis 2.1
Over time, the difference between the subjective evaluation of high- and low-performing
employees increases.

The improvement in accuracy of evaluation owing to an increase in information available
indicates that subjective evaluation is becoming more accurate. These effects are best
described the following analogy. When an employee achieves an expected level of
performance, the mean of evaluation is not updated. However, the expected level of
subjective evaluation is ensured if the employee achieves the expected performance. This
would increase the accuracy of subjective evaluation4. Therefore, we develop the following
hypothesis 2.2.
Hypothesis 2.2
Over time, the accuracy of subjective evaluation increases.

From the above discussion, this study considers the effect of time to increase subjective
evaluation discernment as the following two effect: (1) updating the mean of evaluation and
(2) improving the accuracy of evaluation. This idea is consistent with Holmström’s (1999)
model, a leading theoretical study by Career Concern. The model relies on the agent’s ability
to produce results; thus, evaluators need to estimate the agent’s ability from the results the
agent has produced to determine the amount of compensation. Holmström analytically
demonstrates the relationship between the signal 𝑧𝑡 for the agent’s ability obtained only from
the current period’s performance and the estimated value 𝑚𝑡 for the agent’s ability obtained
from cumulative performance up to the previous period. According to Holmström, the
Owing to cognitive biases, subjective evaluations may not be properly managed; it may not move to
the values that reflect the inherent abilities of employees. This effect will be discussed in an additional
analysis section.
3

The concept of accuracy is consistent with the accuracy in Banker and Datar (1989), and it is
considered as the degree of variation in subjective evaluation (reciprocal of variance). However, in the
theoretical model of Banker and Datar (1989), the context is slightly different in that the parameter to
be estimated is the agent’s effort, whereas the parameter to be assumed in this study is the agent’s
ability.
4

estimated value in the next period 𝑚𝑡+1 is a weighted average of 𝑧𝑡 and 𝑚𝑡 . Therefore, when
𝑧𝑡 is higher than 𝑚𝑡 (𝑚𝑡+1 > 𝑚𝑡 ), the estimate for the agent’s ability moves upward; the
converse holds true. Furthermore, the signals (𝑧𝑡 ) for agent’s ability reduces the variance.
This means that additional signal increases the accuracy of estimates for the agent’s ability
𝑚𝑡+1 . In Holmström’s model, ℎ𝑡+1 is the sum of the accuracy ℎ𝑡 of the estimates up to the
previous period and the accuracy ℎ𝜖 of the current period signal. It represents the accuracy
(reciprocal of variance) of the estimate 𝑚𝑡+1 for the agent’s ability. These results hold true
not only under the setting of a specific principal-agent model, but also in the context of
general statistical estimation as follows. In this context, the signal 𝑧𝑡 estimates the posterior
distribution of 𝜂 from the signal ( 𝑧1 , … , 𝑧𝑡 ) obtained so far according to the normal
distribution in which the parameter 𝜂 is an average and 1/ℎ𝜖 is the variance. As the sequence
of signals (𝑧1 , … , 𝑧𝑡 ) increases, the average 𝑚𝑡 of the posterior distribution shifts to the true
value of the parameter 𝜂 and the variance 1/ℎ𝑡 of the posterior distribution approaches 0.
Therefore, the discrimination power of subjective evaluation increases as time passes and
information is accumulated, subjective evaluation shifts, and the accuracy of subjective
evaluation increases. Therefore, we consider the discriminative power to be the combined
effect of the transition of evaluation and the improvement of accuracy. We then develop the
following hypothesis.
Hypothesis 2.3
Over time, the effect of the combined effect of both increases.

4. Research Method
4.1. Research site
This study tests the developed hypothesis in the previous section using a dataset of
personnel data, from 2004 to 2013, from a Japanese Company (referred to as Company A in
this study). Company A belongs to the IT industry and it is composed of two divisions that
provide different products and services. Each division has two different types of jobs: selling
and technical jobs. In addition, the company has adopted a job grade system, which has no
strict correspondence between the grades and job assignments. However, some particular job
assignments with higher hierarchal positions require higher grades than some standard jobs.
Company A determines salary by grades and it has nine grades.
The company has two types of assessments: assessment for bonus (nine-stage evaluation),
which is performed twice a year in summer and winter, and assessment for salary increase
(six-stage evaluation), which is performed once a year after the bonus assessment. The boss
in some groups (7–8 people in each group) performs two types of assessments, based on both
divisions and grades. In the bonus assessments of summer and winter, the policy is to assess
the employee’s performance in each year. In contrast, in the salary increase assessment, the
policy is to include the bonus assessment at the rate of 40%. The other 60% is subjectively
determined by other aspects such as employee ability and working attitude. Owing to data
constraints, this study cannot use data on employee salaries. Nonetheless, these two types of

assessments are still important variables for determining employee salaries. The relationships
between each assessment and salary are as follows, respectively. The relationship between
the bonus and bonuses assessment in Company A is as follows. First, each bonus pool is set
each year and then the bonus amount for employees in the group is determined and distributed
in response to the bonus assessment. Therefore, amounts of bonuses and bonuses assessment
are indirectly linked via the bonus pools. The relationship between base salary and salary rise
assessment in Company A is as follows. First, the base salary is largely determined in
response to the employee’s grade (the nine steps described above) and then the amount of
the base salary is adjusted based on more detailed levels in each grade. Rise assessment is an
evaluation of whether to raise the more detailed levels in each grade. Note that Company A
has used this system since 2004.

4.2. Variable Measurement
4.2.1. Subjective evaluation
This study calculates the variable for subjective evaluation using two types of assessments
in Company A: bonus and rise assessments. The boss determines the rise assessment under
the company’s personnel system. This rise assessment is determined by the employee’s
performance in this year (i.e. bonus evaluation) at the rate of 40% and the other subjective
factor at the rate of 60%. Therefore, this study operationalizes a subjective evaluation of
employee 𝑖 in period 𝑡 through the following equation (as 𝑠𝑢𝑏𝑗𝑒𝑐𝑡𝑖𝑣𝑒1). This is multiplied
6
by the formula 7 to adjust the difference in the scale.
6
𝑠𝑢𝑏𝑗𝑒𝑐𝑡𝑖𝑣𝑒1𝑖,𝑡 = 𝑟𝑖𝑠𝑒𝑖,𝑡 − 0.4 × × 𝑝𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒𝑖,𝑡
7
𝑟𝑖𝑠𝑒𝑖,𝑡 : rise assessment of employee 𝑖 in year 𝑡 (6 stages)
𝑝𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒𝑖,𝑡 : bonus assessment of employee 𝑖 in year 𝑡（7 stages）
In contrast, the evaluation policy of Company A’s rise assessment is not enforceable. This
assessment can be determined at the discretion of the evaluator. To avoid the cognitive load
on the evaluation, the evaluator may not aggregate the two types of assessment, but roughly
determine the rise assessment by anchoring it (Kahneman et al., 1974). The rise assessment
still includes the subjective evaluation by the evaluator, even if it is not completely
determined in accordance with the policy. However, the variable of subjective evaluation in
the above could not be properly measured, because the operationalization is based on the
company’s policy. For the robustness of the analysis at this point, this study also
operationalizes the other variable for subjectivity (𝑠𝑢𝑏𝑗𝑒𝑐𝑡𝑖𝑣𝑒2) as the following equation.
The variable of 𝑀𝑟𝑖𝑠𝑒𝑝 is the average value of the rise assessment within each bonus
assessment (6 stages). Moreover, the subscript “ 𝑝 ” represents the stage of the bonus
assessment (i.e. 𝑝 ∈ {1,2,3,4,5,6,7}).

Note that this variable of subjectivity is the same as the residual of the regression model,
with the rise assessment as the dependent variable and dummy variable for bonus assessment
as independent variables. In this sense, the variable of 𝑠𝑢𝑏𝑗𝑒𝑐𝑡𝑖𝑣𝑒2 can be interpreted as the
variable of the rise assessment after controlling the bonus assessment as dummies.
𝑠𝑢𝑏𝑗𝑒𝑐𝑡𝑖𝑣𝑒2𝑖,𝑡 = 𝑟𝑖𝑠𝑒𝑖,𝑡 − 𝑀𝑟𝑖𝑠𝑒𝑝(𝑖,𝑡)
𝑟𝑖𝑠𝑒𝑖,𝑡 : the rise assessment of the employee 𝑖 in year 𝑡
𝑀𝑟𝑖𝑠𝑒𝑝(𝑖,𝑡) : the mean of the rise assessment in samples, which have bonus assessment 𝑝
𝑝(𝑖, 𝑡): the bonus assessment of employee 𝑖 in year 𝑡（7 stages）
Höppe and Moers (2011) describe two types of the subjectivity. One type of subjectivity
is to be incorporated separately from the objective evaluation. The other type is the
subjectivity, which weighs different objective measures. This study focuses on the former
type of subjectivity.

4.2.2. Performance in the previous year
Under Company A’s assessment policy, bonus assessment, based on the current year’s
performance, is carried out twice a summer and winter of the year. This study uses the bonus
assessment as a variable for the employee’s performance (𝑝𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒). However, bonus
assessment is evaluated by superiors and not officially or mechanically. Consequently, the
concern is that the evaluation of bonuses used as a proxy variable for results in this study
includes the subjectivity of superiors, and thus, it does not appropriately reflect the results of
the employees. We interviewed a research site about this. Company A has a policy that
bonuses are evaluated based on 100% of the current year’s performance, unlike salary
increases. Therefore, although supervisors evaluate bonuses, they tend to rely more on
objective figures, such as the operating results and the number of program bugs. Therefore,
there is very little room for superiors’ subjectivity to be involved in the evaluation of bonuses.
5

4.2.3. Promotion in the previous year
Company A has adopted the job grade system described above. This study considers a
promotion as a raise in this grade (𝑝𝑟𝑜𝑚𝑜𝑡𝑖𝑜𝑛).

Therefore, in this study, we treat bonus assessment (𝑝𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒) as a proxy variable for objective
assessment and compare it with subjective evaluation (𝑠𝑢𝑏𝑗𝑒𝑐𝑡𝑖𝑣𝑒1 and 𝑠𝑢𝑏𝑗𝑒𝑐𝑡𝑖𝑣𝑒2) defined above. In
the context of comparison with subjective evaluation, the objective is to consider the role of subjectivity
in appraisal by interpreting bonus evaluation as “a more objective evaluation” rather than “complete
objective evaluation.”
5

4.2.4. Control variables
The study uses the number of years (𝑐𝑎𝑟𝑒𝑒𝑟) the employee has worked for as the control
variable. Many studies, such as Becker (1964) and Lazear and Oyer (2013), in labor
economics assume that the ability of an employee increases by the time elapsed. Based on
this assumption, this study adopts the number of years of service in Company A as a proxy
for career lengths (𝑐𝑎𝑟𝑒𝑒𝑟). However, Company A also employs workers who have left other
companies. In this case, the career length of this worker does not correspond to the length of
service. Therefore, this study also uses a dummy variable that takes 1 if the employee has no
working experience in another company, to distinguish between these types of employees
(𝑛𝑒𝑤).
Then, the performance in the previous year (𝑝𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒𝑖,𝑡−1 ) is incorporated in the
regression model. Notably, the performance in the current year is used as a control variable
( 𝑝𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒𝑖,𝑡 ). The grades in Company A’s system are also controlled ( 𝑔𝑟𝑎𝑑𝑒 ).
According to Gibbons and Waldman (2006) in their theoretical research on the internal labor
market, it is economically efficient that an employee with high-ability is assigned to a high
hierarchal position. Some classic empirical studies of the internal labor market, such as those
by Medoff and Abraham (1980) show a positive correlation between grade and performance.
In addition, other control variables are job types, divisions, and year. These effects are
controlled as dummy variables in the regression model.

4.3. Regression model
4.3.1. Historical information
Hypothesis 1.1 and hypothesis 1.2 are tested using the following linear model.
𝑠𝑢𝑏𝑗𝑒𝑐𝑡𝑖𝑣𝑒𝑖,𝑡 = 𝛽0 + 𝛽1 𝑝𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒𝑖,𝑡−1 + 𝛽2 𝑝𝑟𝑜𝑚𝑜𝑡𝑖𝑜𝑛𝑖,𝑡−1 + 𝑐𝑜𝑛𝑡𝑟𝑜𝑙𝑠 + 𝜖𝑖,𝑡

4.3.2. Discrimination
To test hypothesis 2.1, it is necessary to identify the high-ability and low ability employees
in a sample. To identify the two groups of employees, this study uses the average value of
the subjective evaluation (𝑠𝑢𝑏𝑗𝑒𝑐𝑡𝑖𝑣𝑒1 and 𝑠𝑢𝑏𝑗𝑒𝑐𝑡𝑖𝑣𝑒2) for each employee. In particular,
the top 10 percent of employees of this value is labeled as “𝐻𝑖𝑔ℎ” and the lower 10 percent
“𝐿𝑜𝑤.” However, if some employees have not worked for all nine years (from 2004 to 2013),
then it may be difficult to compare employees properly because the average values of
subjective evaluation have different terms among them. To handle this problem for the
analysis hypothesis 2.1 and later, this study excludes some samples that have one or more
missing values in these nine years. Note that this operation can cause some problems related
to survival bias. In particular, 𝐿𝑜𝑤 groups can be affected by such a survival bias because

employees who continued to receive low subjective evaluations would quit. Therefore, there
is a high possibility that such employees are not enrolled until 2013, which is the final year
of the analysis period. This point will be described later.
The hypothesis is tested using the following regression model.
𝑚𝑒𝑎𝑛𝑡,𝑗 = 𝛽0 + 𝛽1 𝑡𝑖𝑚𝑒𝑡.𝑗 + 𝛽2 𝐻𝑖𝑔ℎ𝑡.𝑗 + 𝛽3 𝑡𝑖𝑚𝑒𝑡,𝑗 × 𝐻𝑖𝑔ℎ𝑡,𝑗 + 𝜖𝑡,𝑗
𝑚𝑒𝑎𝑛𝑡,𝑗 : The mean of evaluation within group 𝑗(= 𝐻𝑖𝑔ℎ, 𝐿𝑜𝑤) in year 𝑡
𝑡𝑖𝑚𝑒𝑡,𝑗 : Year
𝐻𝑖𝑔ℎ𝑡,𝑗 : Dummy variables if the sample belongs to group 𝐻𝑖𝑔ℎ
If the subjective evaluation is updated by accumulating past information, then the
difference in subjective evaluation between 𝐻𝑖𝑔ℎ and 𝐿𝑜𝑤 may increase over time.
Therefore, if 𝛽3 is significantly positive, hypothesis 2.1 is supported.
Next, hypothesis 2.2 is tested using the following regression model. If subjective
evaluation becomes more accurate by accumulating historical information, the standard
deviations of the groups are considered to reduce over time. This study operationalizes the
accuracy of subjective evaluation as the reciprocal of the standard deviation within the group.
Under hypothesis 2.2, both standard deviations (within 𝐻𝑖𝑔ℎ and 𝐿𝑜𝑤 ) could equally
become accurate. Therefore, the hypothesis can be validated if the regression models include
each single effect only. However, the survival bias can exist in the 𝐿𝑜𝑤 group and can affect
the estimation of the effects of time to subjective evaluation. In particular, the effect can be
underestimated, because employees who continue to receive low evaluations would quit and
become unobservable in the dataset. The interaction terms enable the observation and focus
on the effect in the 𝐻𝑖𝑔ℎ group, which has little survival bias. From the above discussion, if
𝛽1 is significantly positive, hypothesis 2.2 is supported in both groups. In contrast, if only 𝛽3
is significantly positive, hypothesis 2.2 is supported only in the 𝐻𝑖𝑔ℎ group.

1/𝑠𝑑𝑡,𝑗 = 𝛽0 + 𝛽1 𝑡𝑖𝑚𝑒𝑡,𝑗 + 𝛽2 𝐻𝑖𝑔ℎ𝑡,𝑗 + 𝛽3 𝑡𝑖𝑚𝑒𝑡,𝑗 × 𝐻𝑖𝑔ℎ𝑡,𝑗 + 𝜖𝑡,𝑗
𝑠𝑑𝑡,𝑗 : The standard deviation of evaluation within group 𝑗(= 𝐻𝑖𝑔ℎ, 𝐿𝑜𝑤) in year 𝑡
𝑡𝑖𝑚𝑒: Year
𝐻𝑖𝑔ℎ: Dummy variables if the sample belongs to group 𝐻𝑖𝑔ℎ

Finally, the test of hypothesis 2.3 is undertaken using the following regression model.
From the previous discussion, hypothesis 2.3 is supported if 𝛽3 is significant.
𝑚𝑒𝑎𝑛𝑡,𝑗 × 1/𝑠𝑑𝑡,𝑗 = 𝛽0 + 𝛽1 𝑡𝑖𝑚𝑒𝑡,𝑗 + 𝛽2 𝐻𝑖𝑔ℎ𝑡,𝑗 + 𝛽3 𝑡𝑖𝑚𝑒𝑡,𝑗 × 𝐻𝑖𝑔ℎ𝑡,𝑗 + 𝜖𝑡,𝑗

5. Results
5.1. Sample selection
The first step in the sample selection process is to keep all samples without missing values
in all variables used in this study. The second step is to exclude samples with special cases
about bonus assessment or rise assessment. In Company A, some assessment (for bonus and
rise) is determined in advance. A special example of such a case is when ensuring a fixed
allowance for mid-career employees. Because the assessment of these samples is not really
evaluated, they were excluded from the analysis. The third step is to exclude samples of
employees with grades 1 or 2. In this company, all employees are automatically promoted up
to grade 3 and promotions up to this grade are different from promotions to other levels they
are not associated with the evaluation of employees. The purpose of this study is to verify
the role of subjective evaluation for promotion. Thus, promotions up to grade 3 are beyond
the research purpose. Therefore, it excludes samples of employees under grade 2. However,
with respect to this operation, the main results of the present study were not affected. After
these procedures, the total sample becomes 2980 (employee × year).

5.2. Summary statistics
Table 1 shows the descriptive statistics of variables used in this study. According to Table
1, the standard deviations of 𝑠𝑢𝑏𝑗𝑒𝑐𝑡𝑖𝑣𝑒1𝑖,𝑡 and 𝑠𝑢𝑏𝑗𝑒𝑐𝑡𝑖𝑣𝑒2𝑖,𝑡 are 0.66 and 0.62,
respectively. Then, the standard deviation 𝑝𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒𝑖,𝑡 is 0.69. The results indicate that
the variables of subjective evaluation vary in the same extent as the variable of bonus
assessment. Further, considering the variable of subjective evaluation based on Company A’s
personnel policy 𝑢𝑏𝑗𝑒𝑐𝑡𝑖𝑣𝑒1𝑖,𝑡 , its maximum and minimum values are 4.46 and 0.31,
respectively. For the variable of the subjective evaluation obtained by subtracting the average
value of the bonus rating 𝑠𝑢𝑏𝑗𝑒𝑐𝑡𝑖𝑣𝑒2𝑖,𝑡 , its maximum and minimum values are 2.17 and 1.78, respectively. These results indicate that even if bonus assessment were the same, the
difference in rise assessment can be near 4 at most.
Figure 1 shows the heat map of rise assessment ( 𝑟𝑖𝑠𝑒 ) and bonus assessment
(𝑝𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒𝑖,𝑡 ). The heat map describes the distribution as high (low) and observation
frequency in the sample becomes closer to red (blue). For example, if bonus assessment
(𝑝𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒𝑖,𝑡 ) was 4.0, the rise assessment (𝑟𝑖𝑠𝑒) is likely to get an evaluation of 4, with
a color close to red in Figure 1. In contrast, the color of rise assessment 5 or 3 in bonus
assessment 4.0 is intermediate between red and blue. These results indicate that evaluators’
discretion can affect rise assessment in giving incentives. In other words, variations in the
vertical side show the degree of discretion by the subjectivity of evaluators. To visualize the
operation of the subjective evaluation in this study, 𝑠𝑢𝑏𝑗𝑒𝑐𝑡𝑖𝑣𝑒1𝑖,𝑡 and 𝑠𝑢𝑏𝑗𝑒𝑐𝑡𝑖𝑣𝑒2𝑖,𝑡 are
described by straight lines (colored brown or green) in Figure 1. Each line indicates a point
that becomes zero in the bonus assessment. According to these lines, subjective evaluation

TABLE 1: Summary Statistics

mean

sd

min

1Q

2Q

3Q

max

𝑠𝑢𝑏𝑗𝑒𝑐𝑡𝑖𝑣𝑒1𝑖,𝑡

2.49

0.66

0.31

2.29

2.46

2.97

4.46

𝑠𝑢𝑏𝑗𝑒𝑐𝑡𝑖𝑣𝑒2𝑖,𝑡

0.00

0.62

-1.78

-0.32

-0.08

0.37

2.17

𝑝𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒𝑖,𝑡

4.48

0.69

1.50

4.00

4.50

5.00

6.50

𝑟𝑖𝑠𝑒𝑖,𝑡

4.03

0.76

1.00

4.00

4.00

5.00

6.00

𝑝𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒𝑖,𝑡−1

4.52

0.66

1.50

4.00

4.50

5.00

6.50

𝑝𝑟𝑜𝑚𝑜𝑡𝑖𝑜𝑛𝑖,𝑡−1

0.09

0.28

0.00

0.00

0.00

0.00

1.00

𝑐𝑎𝑟𝑒𝑒𝑟𝑖,𝑡

12.97

6.15

2.00

8.00
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33.00
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4.36
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FIGURE 1: Rise assessment and bonus assessment

in this study will have been operationalized by the vertical distance between the rise
evaluation and each line.

5.3. Historical information
Table 2 shows the result of hypothesis 1.1 and 1.2. It shows both the results of ordinary
least squares (𝑂𝐿𝑆) and the fixed effects model (𝑝𝑎𝑛𝑒𝑙𝑙𝑖𝑛𝑒𝑎𝑟). As seen in the table, the
coefficient of 𝑝𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒𝑖,𝑡−1 is significantly positive in all models. This result supports
hypothesis 1.1. The coefficient of 𝑝𝑟𝑜𝑚𝑜𝑡𝑖𝑜𝑛𝑖,𝑡−1 is also significantly positive in all models
and this result supports hypothesis 1.2. In addition, these variables are not only significant,
but also have sufficiently large impact on rise assessment (𝑟𝑖𝑠𝑒). The variables of subjective
evaluation 𝑝𝑟𝑜𝑚𝑜𝑡𝑖𝑜𝑛𝑖,𝑡−1 and 𝑠𝑢𝑏𝑗𝑒𝑐𝑡𝑖𝑣𝑒2𝑖,𝑡 is calculated from the rise evaluation.
Therefore, the scale of these measures is the same as rise evaluation. In other words, the
increase of one unit of 𝑠𝑢𝑏𝑗𝑒𝑐𝑡𝑖𝑣𝑒1𝑖,𝑡 or 𝑠𝑢𝑏𝑗𝑒𝑐𝑡𝑖𝑣𝑒2𝑖,𝑡 means increase of one unit of rise
assessment. Thus, the coefficient of 𝑝𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒𝑖,𝑡−1 indicates that rise assessment
increases by 0.5 on average, if performance in the previous year increases by 1. This
interpretation can adapt the variable of promotion in the previous year (𝑝𝑟𝑜𝑚𝑜𝑡𝑖𝑜𝑛𝑖,𝑡−1 ). In
other words, if an employee is promoted in the previous year, the rise evaluation of that
employee is on average 0.5 higher. These results indicate that even after controlling the fixed
effect for each employee, the performance and promotion in the previous year have a
sufficient effect on the determination of subjective evaluation.
The coefficients of career (𝑐𝑎𝑟𝑒𝑒𝑟) are -0.007 and -0.008; they were significantly negative.
This result is consistent with that of Medoff and Abraham (1980), which states that workers
with short careers achieve higher performances after controlling the same grade. However,
considering the size of the coefficient, an increase of 1 career will only be about 0.01 in rise
assessment. There is little effect of a career to subjective evaluation, at least from this result.
Performance in the current year (𝑝𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒𝑖,𝑡 ) is also significantly negative in all models.
Finally, the coefficients of graduates (𝑛𝑒𝑤) were significantly positive at 0.045 and 0.046,
respectively. That is, after controlling the performances in the previous and current years, the
subjective evaluation of employees who have not worked in other companies is high on
average. This result indicates that such a type of employee has a longer term to accumulate
firm-specific skills than a mid-career employee (Prendergast, 1992), or finds it easier to
develop a close relationship with the boss, which leads to an increase in subjective evaluation
(Bol, 2011).

5.4. Discrimination
Hypothesis 2.1, 2.2, and 2.3 are tested. As described in the previous section, the analyzed
sample is only complete samples for all years (from 2004 to 2013). This procedure decreases
the sample size from 2980 to 1800.

TABLE 2: The tests of hypothesis 1.1 and 1.2
OLS

Panel linear

OLS

Panel linear

𝑝𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒𝑖,𝑡−1

0.523∗∗∗
(0.018)

0.491∗∗∗
(0.020)

0.517∗∗∗
(0.018)

0.483∗∗∗
(0.020)

𝑝𝑟𝑜𝑚𝑜𝑡𝑖𝑜𝑛𝑖,𝑡−1

0.551∗∗∗
(0.037)

0.548∗∗∗
(0.039)

0.546∗∗∗
(0.036)

0.548∗∗∗
(0.039)

𝑐𝑎𝑟𝑒𝑒𝑟𝑖,𝑡

−0.007∗
(0.003)

𝑝𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒𝑖,𝑡

−0.039∗
(0.017)

𝑛𝑒𝑤𝑖,𝑡

0.045
(0.025)

𝑔𝑟𝑎𝑑𝑒

Yes

Yes

Yes

Yes

𝑑𝑒𝑝𝑎𝑟𝑡

Yes

Yes

Yes

Yes

𝑗𝑜𝑏

Yes

Yes

Yes

Yes

𝑦𝑒𝑎𝑟

Yes

Yes

Yes

Yes

Fixed Effect

No

Yes

No

Yes

N

2,980

2,980

2,980

2,980

Adj R2

0.391

0.257

0.336

0.285

−0.008∗∗
(0.003)
−0.100∗∗∗
(0.019)

−0.299∗∗∗
(0.017)

−0.354∗∗∗
(0.019)

0.046
(0.025)

∗p < 0.05, ∗∗p < 0.01, ∗∗∗p < 0.001. Two-tailed test. Standard errors are in parentheses.
In this table, the words of "Yes" in the column of grade, depart, job, and year means that
each variable is controlled as a dummy variable. Fixed Effect means the fixed effect of
each employees.
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FIGURE 2: The plot of 𝑠𝑢𝑏𝑗𝑒𝑐𝑡𝑖𝑣𝑒1
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FIGURE 3: The plot of 𝑠𝑢𝑏𝑗𝑒𝑐𝑡𝑖𝑣𝑒1
In Figure 2, the average and standard deviation of the variable for each evaluation
(𝑝𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒𝑖,𝑡 , 𝑠𝑢𝑏𝑗𝑒𝑐𝑡𝑖𝑣𝑒1𝑖,𝑡 and 𝑠𝑢𝑏𝑗𝑒𝑐𝑡𝑖𝑣𝑒2𝑖,𝑡 ) within each groups (𝐻𝑖𝑔ℎ and 𝐿𝑜𝑤)
are plotted for each year. The circle in the figure represents the average value of the
evaluation within a group on that year; the length of bar represents the standard deviation of
the evaluation within the group on that year. First, the average of objective evaluation
(𝑝𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒𝑖,𝑡 ) in the 𝐻𝑖𝑔ℎ group is higher than the 𝐿𝑜𝑤 group in almost all years,
except in 2005. The average value reverses in 2005 because the evaluation could not be stable
in the nearest year to introduce the HR system. In addition, the upper and lower error bars
overlap in all years. This result indicates that the difference in objective evaluation between

high and low groups is small to the extent that it would not be possible to distinguish the
evaluation in both groups if the objective evaluation is shifted one standard deviation. On the
other hand, Figure 3 shows that the error bar of subjective evaluation within each group does
not overlap since 2009. Therefore, even if the subjective evaluation is shifted one standard
deviation, the evaluation could be distinguishable since 2009. The difference between
objective evaluation (Figure 2) and subjective evaluation (Figure 3) arises from the following
two factors of subjective evaluation. The first is that the difference between the average value
of the upper and lower group is expanding with time. The second is that the standard
deviation of the upper group is decreasing with time. These two trends are consistent with
the hypothesis that has been set in this study.
In Table 3, hypotheses 2.1, 2.2, and 2.3 are tested. First, with regard to subjective
evaluation, the interaction effects of 𝐻𝑖𝑔ℎ and 𝑡𝑖𝑚𝑒 to 𝑚𝑒𝑎𝑛 are significantly positive in the
two models (0.093 and 0.105, respectively). This result supports hypothesis 2.1. However,
the interaction effects of 𝐻𝑖𝑔ℎ and 𝑡𝑖𝑚𝑒 to 𝑚𝑒𝑎𝑛 are also significantly positive in objective
evaluation. Possibly, this result of objective assessment due to the average value of the upper
and lower groups is reversed, as described above, in 2005. Next, in the regression model with
the accuracy of evaluations 1/𝑠𝑑 as the dependent variable, the interaction terms of 𝑡𝑖𝑚𝑒
and 𝐻𝑖𝑔ℎ are not significant, but are still positive in both models (0.071 and 0.041,
respectively). Notably, these values are larger than the coefficient in the objective evaluation
model and this partially supports hypothesis 2.2. Finally, in the regression model with the
interaction term of 𝑚𝑒𝑎𝑛 and 1/𝑠𝑑 as the dependent variable, the interaction terms of 𝑡𝑖𝑚𝑒
and 𝐻𝑖𝑔ℎ are significantly positive (0.248 and 0.170, respectively). In contrast, in the
regression model of objective evaluation, this interaction term is not significant. These results
show the differences between subjective and objective evaluation. That is, subjective
evaluation can include historical information by evaluators’ subjectivity, whereas objective
evaluation cannot. In fact, the average and standard deviation of the objective evaluation in
each group since 2007 has become constant and it is not affected by time. On the other hand,
the subjective evaluation continues incorporating historical information. In Figure 3 and 4,
the differences between the average values of the evaluation are updated in both groups for
employees and the standard deviation within the high group becomes smaller, even since
2007. These results support the argument that subjective evaluation is better than objective
evaluation for long-term incentives.

6. Additional Analysis
6.1. Needs of the additional analysis
The results of the previous chapter show that the subjective evaluation is correlated with
historical information (e.g., performance or promotion in previous year) even after
controlling the fixed effect of employees. Furthermore, subjective evaluation identifies the
upper and lower group over time. However, these results not immune to influential factors
such as favoritism (Prendergast and Topel, 1996) and cognitive bias (Tversky and Kahneman,

TABLE 3: The tests of hypothesis 2.1, 2.2, and 2.3
𝑚𝑒𝑎𝑛𝑡,𝑗

𝑡𝑖𝑚𝑒𝑡,𝑗
𝐻𝑖𝑔ℎ𝑡,𝑗

1/𝑠𝑑𝑡,𝑗

𝑚𝑒𝑎𝑛𝑡,𝑗 × 1/𝑠𝑑𝑡,𝑗

(1)

(2)

(3)

(1)

(2)

(3)

(1)

(2)

(3)

−0.060∗∗
(0.019)

−0.069∗∗
(0.020)

−0.070∗∗
(0.020)

−0.039
(0.039)

−0.031
(0.029)

−0.025
(0.028)

−0.186
(0.110)

−0.182∗
(0.077)

−0.165
(0.091)

0.563∗∗
(0.152)

0.458∗
(0.161)

0.186
(0.160)

−0.386
(0.312)

−0.118
(0.232)

0.167
(0.222)

−0.133
(0.877)

0.501
(0.613)

0.824
(0.722)

𝑡𝑖𝑚𝑒𝑡,𝑗
, 0.093∗∗
× 𝐻𝑖𝑔ℎ𝑡,𝑗 (0.027)

0.105∗∗
(0.029)

0.094∗∗
(0.028)

0.139∗
(0.055)

0.084
(0.041)

0.033
(0.039)

0.551∗∗
(0.156)

0.409∗∗
(0.109)

0.229
(0.128)

N

18

18

18

18

18

18

18

18

18

Adj R2

0.930

0.917

0.842

0.353

0.357

0.340

0.758

0.846

0.680

On each line, (1) means subjective1, (2) means subjective2 and (3) means objective. ∗p < 0.05, ∗∗p < 0.01,
∗∗∗p < 0.001. A two-tailed test. Standard errors are in parentheses. The subscript of t means the year in
which the sample is. The subscript of j means which group the employee belongs to.

1974). For example, the correlation of subjective evaluation with historical information
may have been influenced by the evaluator's continued excessive reference to such
information.
Previous studies suggest three reasons why evaluators often refer to some measures as a
benchmark: a signal of employee ability, the burden to evaluate, and the halo effect.
First, one reason why the evaluator refers to some criteria (e.g., performance in the
previous year or career) is that these benchmarks reflect employee ability. Performance in
the previous year could be a function of the employee’s ability. Moreover, an employee with
significant working experience would have high-ability. Many analytical studies such as
Gibbons and Waldman (1999) have subscribed to this assumption. The evaluator could refer
to these benchmarks, which reflect ability, to improve the estimation accuracy of the
employee’s ability. This study stands in this aspect.
The second reason is the burden to evaluate. If it does not fit these benchmarks, an
evaluatee would complain against the low evaluation because it is not guaranteed by these
objective indicators. Therefore, the evaluators lose valuable time in persuading these
complaining employees. The evaluator may suffer psychological stress from these

complaints (Bol et al., 2016). To avoid such burden of evaluating, evaluators adjust their
evaluation to fit these objective indicators. From this view, the evaluator can use such
information to avoid these burdens, although the evaluator can evaluate the employee’s
ability better.
Finally, the evaluator may overly depend on these benchmarks by cognitive bias. For
example, the halo effect or anchoring effect can prompt the evaluator to use these benchmarks
excessively (Ittner et al., 2003; Thorsteinson et al., 2008). If these measures reflect the
employee’s ability and are used properly, these effects (burdensome to evaluate or cognitive
biases) do not have a serious effect on the conclusions of this study. However, a problem
arises if these measures are excessively (or too little) used. If the subjective evaluation cannot
reflect the employee’s ability because of the excessive use of these measures, the results in
the previous section could not support the assertion in this study. This study asserts that
subjective evaluation is better than objective evaluation for long-term incentives, because it
can identify high-ability employees. This assertion is based on the assumption that subjective
evaluation reflects the employee ability.
In contrast, the results of hypotheses 2.1, 2.2, and 2.3 can be due to favoritism rather than
the identification of high-performing employees over time. For example, Prendergast (1996),
in a typical theoretical model for favoritism, also assumed uncertainty about the preferences
of evaluators. As this study uses the archival analysis research method, it is impossible to
identify whether this result is due to favoritism. However, the critical point for this study is
whether the influence of favoritism is sufficiently large to impair the correspondence between
employee ability and subjective evaluation.
From these discussions, additional analysis is necessary to increase the robustness on the
conclusions of this study. The purpose of additional analysis is to test whether subjective
evaluation reflects employee ability. In particular, it tests if subjective evaluation is evaluated
properly, by verifying if it can predict the future performance of the employee.

6.2. Method
The procedure of additional analysis is follows.
Step1: Set a base year between 2004 and 2013.
Step2: Divide all samples of the base year into two groups (former group is from
2004 to the base year; latter group is from the base year to 2013).
Step3: Calculate the mean of 𝑠𝑢𝑏𝑗𝑒𝑐𝑡𝑖𝑣𝑒 for each employee in the former group.
Step4: Calculate the mean of 𝑝𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒 for each employee in the latter group.
Step5: Run the regression with the mean in step 3 as a dependent variable, and the
mean in step 4 as an independent variable.
In the above procedure, the goal of this additional analysis is to test whether an employee
who received a high subjective evaluation in the former period can achieve high performance

in the latter period. The bonus evaluation (𝑝𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒) is adopted, because the variable
of the performance is the dependent variable. Therefore, in the regression analysis in Step 5,
the coefficient can be interpreted as an impact of subjective evaluation on future average
bonus evaluation. Notably, some employees are promoted during the analysis period. For
these employees, the standards of subjective evaluation can become severe in the latter period,
because they would be evaluated in comparison to employees with an elevated grade after
promotion. Therefore, to control the effect of the difference in each of this class, the average
grade of the latter of the fiscal year is controlled.

6.3. Result of additional analysis
Table 4 describes the results of the additional analysis. The coefficients of the average
subjective evaluation in the former year (𝑠𝑢𝑏𝑗𝑒𝑐𝑡𝑖𝑣𝑒) are 0.617, 0.707, 0.684, and 0.746,
respectively. These coefficients are significantly positive. Regardless of the models with
different base year, employees who received high subjective evaluation in the former year
can achieve high performance in the latter half of the year, on average. Furthermore, the
coefficients of the grade (𝑔𝑟𝑎𝑑𝑒) are -0.029, -0.038, -0.035 and -0.029. These coefficients
are negative as expected, but not significant.

TABLE 4: The results of additional analysis for 𝑠𝑢𝑏𝑗𝑒𝑐𝑡𝑖𝑣𝑒1
2008

2009

2010

2011

𝑠𝑢𝑏𝑗𝑒𝑐𝑡𝑖𝑣𝑒𝑖 1

0.617∗∗∗
(0.114)

0.707∗∗∗
(0.114)

0.684∗∗∗
(0.118)

0.746∗∗∗
(0.126)

𝑔𝑟𝑎𝑑𝑒𝑖

−0.029
(0.032)

−0.038
(0.032)

−0.035
(0.033)

−0.029
(0.037)

N

200

200

200

200

Adj R2

0.124

0.158

0.139

0.147

∗p

< 0.05, ∗∗p < 0.01, ∗∗∗p < 0.001. A two-tailed test. Standard errors are in parentheses. Future
performancei is the mean of performancei,t within each employee from the base year to 2013.
Subjective is the mean of subjective1i,t within each employee from 2005 to 2013. Grade is the
mean of gradei,t within each employee from the base year to 2013.

TABLE 5: The results of additional analysis for 𝑠𝑢𝑏𝑗𝑒𝑐𝑡𝑖𝑣𝑒2
2008

2009

2010

2011

𝑠𝑢𝑏𝑗𝑒𝑐𝑡𝑖𝑣𝑒𝑖 2

0.371∗∗
(0.138)

0.487∗∗
(0.146)

0.516∗∗
(0.156)

0.683∗∗∗
(0.167)

𝑔𝑟𝑎𝑑𝑒𝑖

−0.001
(0.034)

−0.008
(0.034)

−0.010
(0.035)

−0.012
(0.038)

N

200

200

200

200

Adjusted R2

0.029

0.048

0.046

0.074

∗p

< 0.05, ∗∗p < 0.01, ∗∗∗p < 0.001. A two-tailed test. Standard errors are in parentheses. Future
performancei is the mean of performancei,t within each employee from the base year to 2013.
Subjective is the mean of subjective2i,t within each employee from 2005 to 2013. Grade is the
mean of gradei,t within each employee from the base year to 2013.

7. Conclusion
The purpose of this study was to demonstrate the role of subjective evaluation in long-term
incentives. Using the data of a Japanese IT Company, this study shows that subjective
evaluation helps accumulate historical information to identify with ease high-ability
employees. The first result is that the more the performance or promotion in the previous
year, the higher the subjective evaluation. The second result is that discrimination of
subjective evaluation increases over time. In addition, this study undertakes additional
analysis for robustness. The additional analysis shows that higher performance in former
years can increase performance in later years, on average. The results support that subjective
evaluation in the company is appropriate for predicting at least future outcomes.
This study makes the following contributions. First, it contributes to a series of studies on
subjective evaluation. Many studies on subjective evaluation often focus on its negative
aspects, such as favoritism (Prendergast and Topel, 1994), leniency (or centrality), bias
(Moers, 2005; Bol, 2011), halo effect (Thorsteinson et al., 2008) or a tendency to focus on
only a particular measure (Lipe and Salterio, 2000; Ittner et al., 2003; Woods, 2012). Few
studies empirically show the positive points of subjective evaluation. However, although
subjective evaluation is widely adapted, there is little empirical evidence on why subjective
evaluation is so popular in reality. This study also contributes to a series of studies on the
relationship between long-term incentives and performance evaluation.

Previous studies do not give empirical evidence for why companies use subjective
evaluation for long-term incentives, even when employees do not change jobs. This study
provides proves that subjective evaluation is better than objective performances for longterm incentives. For long-term incentives, it is important to identify high-ability employees,
because long-term incentives are paid over multiple periods and the cost to promote a low
ability employee is higher compared with short-term incentives. The results of this study
empirically show that subjective evaluation has higher capacity to identify high-ability
employees than objective evaluation.
However, the study also has some limitations. First, if a company wants to incorporate
historical information to evaluate long-term incentives, they can use the aggregation of some
objective measures, but this study cannot explain why companies do not adapt such an
aggregation of objective measures. In addition, the results neglect some effects such as
motivation or growth of employees. Finally, survival bias can affect the result of this study,
although this effect is partially considered in the interpretation of the result. This survival
bias is caused by using only samples that have complete dataset over all periods (from 2004
to 2013). Therefore, this study disregards samples of fired employees or employee turnover.
Such an effect of survival bias may give a result that standard deviation in the low group is
not decreasing.
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