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Abstract

A teacher’s work gets easier if his students use private tutoring; but if he works

hard enough, his students would not have used private tutoring. International ev-

idence suggests that private tutoring may undermine teacher performance pay. In

theory, if tutoring is available, performance pay may induce teachers to teach badly

such that their students would use private tutoring. Changing the tutoring industry

can trigger this gaming incentive, undermining an effective performance pay pro-

gram. We show a “(not) teaching to the middle (income)” effect: performance pay

induces teachers to allocate effort discriminatingly across students whose abilities to

afford private tutoring differ.
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1 Introduction

Some parents send their kids to private tutoring because their teachers are not good
enough. There involves a conflict of interest that has never been studied but is of con-
siderable importance. A teacher does not have to work as hard if more parents of his
students send their kids to private tutoring. He would not have to worry as much about
not teaching a concept clearly enough in class. He can give and therefore grade fewer
assignments. It is not as terrible if he fails to respond well to a student’s questions. If the
teacher has worked hard enough, the parents would have cut their spending on private
tutoring. How does this conflict of interest interact with teacher performance pay?

The first question to address is: What is so special about this conflict of interest? After
all, implicit in every transaction is certain kinds of conflict of interest. The Coase theorem
suggests that absent transactions costs, there would not be any inefficiency. We first argue
that there are non-trivial transactions costs.

First, rather than direct contracting, parents-students contract indirectly with teachers
through schools. But indirect contracting, too, is common. A supervisor and a worker do
not contract directly with each other but indirectly through their firm. This brings us to
the second point.

Second, unlike profit-maximization in firms, schools produce human capital. Agency
costs exist between the team production of supervisor and worker. But it is the business
of its manager to make sure these agency costs are minimized. Those that mitigates free-
riding and other kinds of agency costs better profit more and are less likely to be weeded
out by competitors. In theory, the business of school management is to mitigate agency
costs too. In practice, merely breaking even rather than maximizing profit is the mini-
mum bar. Competition among schools, therefore, would not be as intense as in regular
businesses. While profit is easier to define and more transparent, the very nature of hu-
man capital is not.1

Third, the contractual relation between a firm and any individual is mostly voluntary.
How good a firm’s management mitigate agency costs is taken into account by its trading
partners (including workers). In contrast, education policies, academic term restrictions
and public exam schedules are some of the barriers compromising voluntary pairings
amongst teacher-school and student-school.

Information asymmetry further increases transactions costs. Dealing with more chil-

1A series of papers by Henry G. Manne spanning 40 years (Manne, 1973, 1993, 2013) specifically talk
about this point for educational institutions, primarily universities and law schools. Manne’s arguments,
however, are applicable to high schools too. There are issues concerning the organizational forms, the legal
structures, the donors and trustees, etc, that reduces the competition intensity among schools.
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dren than most parents do, teachers can better assess his students than their parents can.
Teachers can also manipulate the expectation of students/parents, and if necessary, even
justify their views by adjusting their students’ scores in non-public exams and assign-
ments.2 Such manipulation and their teaching effort can only be imperfectly monitored.

The resulting non-trivial transactions costs give little reason for us to believe that any
inefficiencies originated from the conflict of interest between teachers and students/parents
would be bargained away. Would teachers free-ride on parents’ money spent on private
tutoring? Would a performance pay program exacerbate this gaming incentive?3

Empirical motivation. The 2009 Programme for International Student Assessment
(PISA) allows us to compare schools with and without performance pay wherein teach-
ers’ effectiveness is tied explicitly to students’ exam scores.4 Denote Private Tutoring as
the fraction of students using private tutoring in a school. Denote Performance Pay as a
dummy equals 1 if the school evaluates their teachers using students’ test scores. Table 1
breaks down the data by country.

A few points stand out from table 1. First, private tutoring is neither only just a de-
veloping countries’ issue, nor only an Asian issue. It is prevalent in developed countries
too. Second, its global prevalence of private tutoring is eye-catching: 61,966 of the 107,394
students indicate they use private tutoring. Section 2 further discusses private tutoring as
a global issue. On the other hand, 1,504 of the 3,628 schools that use students’ test scores
to evaluate their teachers, indicating it as a common global practice too.

The countries in table 1 also tell us that we are unlikely dealing with another form of
incentives to teaching badly (Jayachandran, 2014). In some developing countries, private
tutoring are provided to students by the same teachers who have responsibility for those
students in their own regular schools (countries identified in the literature to have this
type of private tutoring include: Cambodia, Mauritius, and Romania (Bray, 1999), Sri
Lanka and Nepal (Jayachandran, 2014)).5 Table 1 does not include these countries, but
include some that explicitly outlaw such kind of private tutoring.6 We therefore do not
address this type of private tutoring.

2It is easier for a teacher to manipulate scores on questions requiring the teacher’s own subjective eval-
uation (e.g., essay-type questions) than multiple choice questions.

3Jensen (2003) suggests that “paying people on the basis of how their performance relates to a budget or
target causes people to game the program and in doing so to destroy value.” The free-riding incentive, if
exists, should be higher for teachers with their effectiveness explicitly ties to some targets.

4Appendix A details the replication steps. The data are for the 19 countries listed in Table 1 that partici-
pated in the Electronic Reading Assessment (ERA). The stata do file is available upon request.

5We thank Paul Glewwe for mentioning to us this type of private tutoring.
6In Hong Kong, for instance, teachers are strictly prohibited from providing private tutoring services

to their own students for money. In waves of regulations on private tutoring in the 1980s, Korea banned
private tutoring by schoolteachers not only inside but outside of school (Kim and Lee, 2010).
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Table 1: The use of private tutoring and performance pay across countries
Total no. Use of Private Tutoring Total Use of Performance Pay

of students No. of students Weighted percentage of schools No. of schools Weighted percentage
Australia 14,251 6,094 42.59% 353 149 46.40%
Austria 6,590 3,058 46.68% 282 61 24.35%
Belgium 8,501 3,938 47.73% 278 82 28.79%
Chile 5,669 3,543 63.03% 200 105 47.67%
Colombia 4,572 3,901 85.77% 159 93 65.79%
Denmark 5,924 3,081 47.37% 285 28 7.36%
Spain 4,748 3,092 63.94% 168 79 49.63%
France 4,298 2,417 56.56% 168 0 0%
Hong Kong 4,837 3,504 72.42% 151 115 73.35%
Hungary 4,605 2,414 54.5% 187 103 52.74%
Ireland 3,937 1,741 43.81% 144 45 31.72%
Iceland 3,646 1,683 46.09% 131 30 22.86%
Japan 6,088 4,970 81.52% 186 147 79.10%
Korea 4,989 4,343 86.34% 157 103 55.62%
Macau 5,952 4,291 72.11% 45 31 68.89%
Norway 4,660 2,280 48.99% 197 47 21.27%
New Zealand 4,643 1,768 38.38% 163 93 58.03%
Poland 4,917 3,921 79.63% 185 147 83.77%
Sweden 4,567 1,927 42.23% 189 46 26.80%
Total 107,394 61,966 70.14% 3,628 1,504 46.72%

Regressing Private Tutoring on Performance Pay gives an estimate of 11.5%, statistically
significant at 1% level. Those schools that evaluate their teachers with the students’ test
scores have on average 11.5% more of their students using private tutoring than those
schools that do not use such an evaluation program.

The two types of schools are likely to differ in various dimensions, including the com-
position of students, their families’ wealth, teaching resources, whether there is high-
stake exams, etc. To account for these programatic differences, we control for a set of
school-level variables.7 Figure 1 summarizes the estimation results using both weighted
least-square and unconditional quantile regression (Firpo, Fortin, and Lemieux; 2009).

These controls shrink the estimate from 11.5% to 4.8% but still statistically significant.
It implies schools with performance pay have 4.8% more of their students using private
tutoring, relative to a similar school with no performance pay. Suppose a typical school
has 1,000 students and private tutoring costs USD$100 a month, the estimate means about
USD$48,000 per month of additional spending on private tutoring from students in a
typical school with versus without performance pay. The graph shows that performance
pay affects the fraction of students using private tutoring the most for those schools with
a moderate fraction of their students using private tutoring.

If the teachers work hard enough, their students would not need to go to private tutor-
ing. These international figures, however, do not suggest that performance pay motivates
teachers to work harder. On the other hand, although far from being a proof, the evidence

7Appendix A details all the controls, the estimation equation, the identification assumption, and the
regression results.
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Figure 1: Estimating Private Tutoring on Performance Pay with full set of controls. The
x-axis is the quantile of the dependent variable, Private Tutoring.

is consistent with the view that performance pay may exacerbate any gaming incentive
of teachers regarding the aforementioned conflict of interest. Two explanations are plau-
sible. First, teachers do have higher incentives to induce or persuade students to take
private tutoring, either by words or by actions. Second, those teachers more likely to
game the program self-select to teach at where they would use these tactics.

Section 3 presents a theoretical model to illustrate how this conflict of interests un-
der performance pay can happen. It aims at clarifying the plausible gaming incentives
of teachers when their students can self-select to go to private tutoring, and the factors
education policy makers should look into to avoid this counter-productive gaming incen-
tive.8 We use it to examine the impact of the changes of the private tutoring industry on
an existing and effective performance pay program. We also use it to explore whether
teachers would allocate their effort discriminatingly across heterogeneous students.

8The model examines the strategic interaction between a teacher and his student. While parents are not
explicitly modeled, they are not left out of it because a student’s usage of private tutoring is a joint decision
with his parents. We do, however, abstract away from the teacher directly communicating or persuading
parents to send their kids to private tutoring because communication or persuasion is fundamentally chal-
lenging to model. Instead, the teacher indirectly affects the student’s usage of private tutoring through
choosing an effort.
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Theoretical results. We show that, without private tutoring, performance pay always
elicits higher effort from a teacher. With private tutoring, however, the equilibrium effort
can either be higher or lower. A teacher is more likely to strategically lower his effort
under performance pay when private tutoring is (i) more readily affordable, (ii) of higher
quality, and (iii) the teacher’s contribution to the student’s test performance is marginal.

When it is in the private interest of the teacher to lower his effort, the teacher expects
his student to start using private tutoring. Under this situation, performance pay causally
improves the student’s performance. But the teacher does not actually work harder.

This disturbing result concerns the empirical works that have identified a positive
causal effect between performance pay and students’ performance. The result suggests
that there is no guarantee that the teachers are actually induced to work harder. Changes
in their students’ private tutoring usage can confound the relation, giving us a false pos-
itive.9 Changes in students’ private tutoring usage and measures of exactly what the
teachers have done in class under a performance pay are called for in empirical research.

Is an existing and effective (one that induces teachers to work hard) teacher perfor-
mance pay program prone to this gaming incentives? The model shows that exogenous
changes of the private tutoring industry would undermine such a program. Rotating the
teacher-student pair would also induce teachers to start gaming the program.

Section 4 extends the model to the case with one teacher and more than one students.10

We show that performance pay can induce a teacher to allocate effort discriminatingly
across heterogeneous students. Neal and Schanzenbach (2010) show that performance
pay creates strong incentives for teachers to “focus on students who are near the profi-
ciency standard but weak incentives to devote extra attention to students who are either
already proficient or have little chance of becoming proficient in the near term.”

In contrast, our model predicts that performance pay triggers a discriminatory effect
of a different form: performance pay incentivizes a teacher to increase his effort to students
whose usage of private tutoring is insensitive to the teacher’s effort (perhaps because they
are too poor to afford private tutoring, or they would go to private tutoring regardless of
his teaching effort). But it lowers the teacher’s effort to those whose usage of private tu-
toring is sensitive to his teaching effort (perhaps they are richer). These students can be
interpreted as those from middle income families. Thus, “teaching to the middle” incen-

9However, we are not aware of any empirical papers estimating the effects of performance pay to also
use students’ data on their usage of private tutoring.

10One technical reason is that such an extension admits the model a boarder interpretation. Another is
to use the model to generate predictions that match the results in the unconditional quantile regressions:
that performance pay affects the fraction of students using private tutoring the most for those schools with
a moderate fraction of their students using private tutoring if they have no performance pay.
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tives in Neal and Schanzenbach (2010) can be contrasted with “(not) teaching to the middle
(income)” incentives in our paper.

After introducing our results, in section 5 we compare and contrast other major incen-
tive problems of teacher performance pay the literature has studied. Section 6 concludes.

2 Background: the global prevalence of private tutoring

There is a huge literature on teacher performance pay; many have provided comprehen-
sive surveys (Glewwe, Ilias, and Kremer (2010), and Table 1 of Neal (2011) summarizes
many performance pay programs and the relevant academic research.) This section, in-
stead, restricts attention to the prevalence of private tutoring.

Bray and Kwok (2003) define private tutoring as “tutoring in academic subjects which
is provided by the tutors for financial gain and which is additional to the provision by
mainstream schooling.” There are different kinds of private tutoring: one-to-one versus
one-to-many; individual- versus company-operated; at school, at home, or at somewhere
else; by someone outside the mainstream school versus by mainstream school teachers,
etc.

Private tutoring is usually perceived as a developing country issue, especially com-
mon in Asia. Kim and Lee (2010) estimate that Koreans have spent 2.57% of their GDP on
private tutoring in 2006. Bray (2009) argues it is also common outside Asia. For instance,
Kumon, a tutoring company incorporated in Japan, has already set foot in 46 countries.

We now turn to its increasing prevalence in the U.K. and the U.S. A 2009 study com-
missioned by the U.K. education charity Sutton Trust surveys 2,447 11-16 year old stu-
dents in state schools in the U.K. Around one in five (22%) pupils say they have used
private tutoring, an increase of four percentage points since 2005 (18%); the figure is the
highest for students in London, at 43%. Bumping up their children’s grades is a reason
why British parents increasingly turn to private tutoring. Sir Peter Lampl, chair of the
Sutton Trust comments: “The fact that approaching half the children in London have re-
ceived private tuition reflects the relative affluence of the capital, increased competition
for school places and, perhaps, some parental concerns over the quality of their children’s
schooling.”11

The private tutoring industry echoes the view. Mylene Curtis, managing director of
Fleet Tutors, a U.K. tutoring company, said there had been 30% year-on-year growth in

11Shepherd, Jessica. 2009. “Boom in use of private tutors among state pupils.” The Guardian, June 11.
http://www.guardian.co.uk/education/2009/jun/11/private-tutor-boom-for-state-pupils
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parents hiring tutors over the last five years in the U.K.12

The U.S. private tutors even have their own professional association. A journal article
published by their association attributes the growth of private tutoring to the No Child
Left Behind Act, “at a time of great controversy in American education, the role of the
tutor and tutoring has been given new prominence by the No Child Left Behind Act of
2001. The proposed use of “supplemental services” has increased the interest level in
tutoring on the part of both schools and parents.”13 This problem itself is of paramount
importance and require in-depth studies beyond this paper. While our data does not
include the U.S., we delegate to Appendix B for extra information about private tutoring
in the U.S. and the Supplementary Educational Services (SES).

3 The model

Our model highlights the strategic interaction between a teacher and his class of stu-
dents.14 To distinguish our incentive problems from that in Jayachandran (2014), we
assume students using private tutoring does not benefit their teacher in any monetary
terms. To distinguish our incentive problems from that in Neal and Schanzenbach (2010),
we first model a game involving one teacher and one student. This set-up has two in-
terpretations: either we assume no heterogeneity across students and therefore a class
of homogeneous students can be modeled as a representative student, or as in Neal and
Schanzenbach (2010), teachers can selectively allocate effort across heterogeneous stu-
dents discriminatingly. Section 4 extends the model by incorporating the latter interpre-
tation with N > 1 heterogeneous students.

3.1 Setup

The game involves two risk-neutral players: a teacher T , and a student S. S has an exam
to take. Side-payments are strictly prohibited.15 They play a sequential game in which

12In February 2012, googling the term “private tutoring” and restricting the search to at most a year ago
within the United States returned about 16,500,000 search results (still about 1,580,000 results if we restricted
to at most a month ago).

13Gordon, Edward E. 2006. “The State of Tutoring in America: Changing the Culture about Tutoring.”
Synergy, vol. 1, the Association for the Tutoring Profession.
http://www.myatp.org/Synergy 1/Syn a5.htm
Gordon, Morgan, Ponticell, and O’Malley (2004) estimate that the tutoring industry in the U.S. has grown
into a $5 billion - $8 billion dollar professional service industry.

14Appendix C shows our model can be interpreted as a reduced form of a modified setup of Barlevy and
Neal (2012); their model starts with an education production function.

15This assumption appears more reasonable in the developed world where gifting teachers are likely to
constitute an act of bribery. Other than legal prohibitions, in our model, another reason is that teachers and
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T first chooses his effort level e ∈ [0, 1], and S chooses whether to use private tutoring
(I = 1) or not (I = 0). Nature then chooses whether S passes or fails a public exam. S
passes with probability

q(e, I) = p(e) + It(e), (1)

and fails with probability 1−q(e, I), where p(e) is the passing probability due to T ’s effort
e, and t(e) is the additional passing probability if he uses private tutoring. Figure 2 shows
the game tree.

Tutoring (I = 1)

Payoff:
(T’s payoff, S’s payoff)

Teacher (T ) Student (S)

Nature

a(e) + w + b− c(e), 1 −m

e

No tutoring (I = 0)

Pass (q(e, 1))

Fail (1 − q(e, 1))

a(e) + w − c(e),−m

Nature

a(e) + w + b− c(e), 1

a(e) + w − c(e), 0

Pass (q(e, 0))

Fail (1 − q(e, 0))

Figure 2: The game between the teacher and his student

Normalize the student’s payoff of passing and failing the exam to 1 and 0, respectively.
S pays a cost of m for using private tutoring.

The teacher’s utility from exerting effort e is a(e), and his cost of exerting effort is c(e).
The notion a(e) summarizes all the other relevant payoffs of the teacher as a function of
effort unrelated to the student’s exam result. For instance, exerting more effort may in-
crease his self-esteem or chance of promotion, reduce the chance of being fired or parents’
complaints, etc.

As is standard, effort is assumed to be prohibitively costly to measure objectively, and
thus, non-contractible. We also rule out the teacher’s pay depending on the student’s
usage of private tutoring.16 Accordingly, only S’s exam outcome is contractible but not
T ’s effort (e) or whether S uses private tutoring (I). T ’s possible compensation package
is such that if S passes the exam, T gets w + b; otherwise, T gets w. A performance pay

students deal with one another indirectly through schools rather than directly.
16In principle, it is possible to link a teacher’s pay to whether his students use private tutoring. But we

doubt if such a radical payment scheme is politically viable in practice. As far as we read, we have never
heard of any part of the world that does so. We also have never heard of any regular schools surveying
formally their students’ usage of private tutoring. We therefore rule out this possibility.
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program corresponds to a b > 0; b = 0 indicates no performance pay.
T ’s expected payoff then is a function of e and I :

a(e) + w + b[p(e) + It(e)]− c(e), (2)

and S’s expected payoff is
[p(e) + It(e)]− Im. (3)

We make four assumptions on the student’s probability of passing the exam.

1. Private tutoring always helps. Private tutoring always helps improve a student’s
performance, i.e., t(e) > 0 for all e ∈ [0, 1].

2. Private tutoring helps, but less so if the teacher works harder. Private tutor-
ing overlaps somewhat with what regular teachers could teach. If working hard
enough, a teacher can always cover some content/questions that are covered in pri-
vate tutoring. In maths, we have t′(e) < 0 for all e ∈ [0, 1].

3. A willing teacher can always be helpful. Holding constant a student’s private tu-
toring decision, the higher is the level of a teacher’s effort, the better is the student’s
performance, i.e., p′(e) > 0 and p′(e) + t′(e) > 0.

4. Diminishing marginal return. The improvement of outcome by teacher’s effort
exhibits diminishing marginal returns, i.e., p′′(e) < 0 and p′′(e) + t′′(e) < 0.

Finally, we assume a unique interior solution.17

3.2 Performance pay without private tutoring

Efficiency requires the level of effort e∗ such that its social marginal benefit equals its
social marginal cost, i.e.,

a′(e∗) + p′(e∗) = c′(e∗). (4)

With no performance pay (b = 0) and no private tutoring (I = 0), T gets a payoff
of a(e) + w − c(e), while S gets p(e). T does not internalize S’s performance. Instead,
T chooses an effort e0 (the subscript refers to no bonus) that equates his own private
marginal benefit and marginal cost of effort, i.e.,

a′(e0) = c′(e0). (5)
17Sufficient functional form assumptions are: (a) both a(e) and c(e) are continuously differentiable and

strictly increasing, (b) a(e) is concave (a′(e) > 0, a′′(e) < 0), (c) c(e) is convex (c(e) > 0, c′(e) > 0 and
c′′(e) > 0), and (d) c(0) = 0 and c(1) =∞.
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Assumption 3 (p′(e) > 0) implies the teacher’s effort is too low (e0 < e∗).
Performance pay (b > 0) induces teachers to internalize their students’ performance.

With no private tutoring, the teacher chooses an effort level to maximize the expected
payoff a(e) + bp(e) − c(e) + w. Denote en1 (b) as such an equilibrium effort (superscript n
refers to no private tutoring and subscript 1 refers to a bonus); it is such that

a′(en1 (b)) + bp′(en1 (b)) = c′(en1 (b)). (6)

With any positive bonus smaller than 1, e0 < en1 (b) < e∗. The bonus induces the
teacher to work closer to the efficient level of effort.18 Performance pay always makes
the teacher works harder under no private tutoring.19 If private tutoring is prohibitively
costly (m being very high), then the student would never go to private tutoring (I = 0).
Performance pay under such situation always induces the teacher to work harder too.

3.3 Performance pay with private tutoring

When using private tutoring becomes a viable option, the interaction between the student
and the teacher turns strategic. By lowering his effort enough, the teacher can induce the
student to start using private tutoring. Under what conditions would such a gaming
behavior occur? Would performance pay exacerbate the gaming incentives?

By backward induction, in the subgame after T has exerted effort e, S gets p(e)+ t(e)−
m if he uses private tutoring, and p(e) if he does not. If the benefit is at least as high as the
cost (t(e) ≥ m), S uses private tutoring. Define e such that

t(e) = m. (7)

Refer to e as the triggering level: the level of teacher’s effort above which, the student
does not use private tutoring, but at or below which, the student uses private tutoring.
Accordingly, S’s equilibrium strategy follows a threshold rule:

I∗(e) =

1 if e ≤ e,

0 if e > e.
(8)

18If the bonus is set at b = 1, then en1 (1) = e∗. The fixed payment w is a transfer among the teacher and
the school that does not change the level of effort.

19By the same token, one can show that if the student always use private tutoring, performance pay also
unambiguously induces the teacher to work harder.
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Anticipating S’s strategy I∗(e), T ’s problem in the first stage is

max
e
a(e) + w + b[p(e) + I∗(e)t(e)]− c(e). (9)

3.3.1 Equilibrium characterization

ē(b) e0
ey1(b)

en1(b)

T’s Payoff
a(e) + w − c(e)
a(e) + w + bp(e) − c(e)
a(e) + w + b[p(e) + t(e)] − c(e)

Figure 3: The teacher’s three utility functions

Figure 3 shows the three utility functions of the teachers. The bottom one is relevant
when there is no performance pay (b = 0). T would maximize his payoff at effort level e0.
The middle one is relevant when he faces a performance pay (b > 0) and the student does
not go to private tutoring. Effort level en1 (b) maximizes T ’s payoff. The top one is relevant
when he faces a performance pay and the student goes to private tutoring. Effort level
ey1(b) maximizes T ’s payoff. To characterize T ’s equilibrium effort, consider three cases.

Before discussing the three cases, first define another threshold. Let ē(b) denote the
level of effort lower than ey1(b) such that if the student uses private tutoring, T yields a
payoff equals the payoff he would get from choosing en1 (b) when the student does not use
private tutoring. In other words, choosing en1 (b) while the student goes to private tutoring
gives a payoff to the teacher as high as what he would have got if the student does not
use private tutoring. In math, we have:

a(ē(b)) + w + b[p(ē(b)) + t(ē(b))]− c(ē(b)) = a(en1 (b)) + w + bp(en1 (b))− c(en1 (b)). (10)

Note that
ē(b) < ey1(b) < en1 (b) and e0 < ey1(b) < en1 (b) (11)
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for all positive b.20

• Case (a) [high e]. This case is relevant when the student’s triggering level e is high.
At the top curve of figure 3, T faces a performance pay b > 0 and the student goes
to private tutoring. This payoff curve peaks at ey1(b), where ey1(b) is such that

a′(ey1(b)) + b[p′(ey1(b)) + t′(ey1(b))] = c′(ey1(b)). (12)

For T to pick ey1(b) to peak the top curve, S has to go to private tutoring. That means
the student has to think the teacher’s effort level is inadequate (e > ey1(b)).

• Case (b) [intermediate e]. When the student’s triggering level e is intermediate
(precisely, neither higher than ey1(b), nor lower than ē(b)), the relevant equilibrium
effort is simply e. As shown in the middle diagram of figure 4, choosing e is just
enough to induce the student to use private tutoring, putting the teacher on the top
curve in figure 3 instead of the middle curve, resulting in the highest payoff.

• Case (c) [low e]. If the student’s triggering level e is low enough (precisely, e < ē(b)),
the middle curve of figure 3 is T ’s relevant payoff. It peaks at en1 (b), where en1 (b)

satisfies (6). As the bottom diagram of figure 4 shows, then the equilibrium effort
would become en1 (b).

The following proposition, graphically illustrated in Figure 4, characterizes the teacher’s
equilibrium level of effort. Appendix D gives the proof.

Proposition 1. For b = 0, the equilibrium effort is e0 defined in (5).
For b > 0, the equilibrium effort is

=


ey1(b) if e > ey1(b), Case (a)
e if ē(b) ≤ e ≤ ey1, Case (b)
en1 (b) if e < ē(b). Case (c)

(13)

Without private tutoring, performance pay always makes the teacher works harder
(en1 (b) > e0). However, with private tutoring, this is so only in case (c), which is the
prevailing case only if the student’s triggering level e is low enough.

20Assumption 2, that t′(e) < 0, makes ey1(b) < en1 (b). Assumption 3, that p′(e) + t′(e) > 0, makes e0 <
ey1(b) < en1 (b). The definition of ē(b) makes ē(b) < ey1(b).
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Figure 4: The three cases in Proposition 1. The red dot represents the equilibrium effort.
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3.3.2 A gaming incentive of performance pay

Performance pay can reduce the teacher’s effort if private tutoring is available to the stu-
dent. Case (b) in Proposition 1 implicitly embeds the relevant condition. The following
proposition states them formally.

Proposition 2. If b is such that ē(b) < e0 and e falls between ē(b) and e0, then the equilibrium
effort level is e, which is below e0.

Recall that e is such that t(e) = m; its value is independent of the performance pay
structure (b). Instead, e depends on (1) the effectiveness of the private tutoring (t(e)) in
helping the student, given the teacher’s effort; and (2) the student’s economic cost (m)
of using private tutoring. Ultimately, the interaction between the teacher and the private
tutoring on the student’s performance determine the shapes of the utility functions, and
therefore the equilibrium effort too.

Why would the teacher reduce his effort? By so doing, his student would start using
private tutoring. The student would have a higher chance of passing the exam even if he
does not work as hard as before.

Two policy implications follow. First, private tutoring makes it trickier to design a
performance pay program for teachers. Only if structured properly would it induces
them to work harder. Second, in designing a performance pay, it is worth considering the
followings: students’ usage of private tutoring, the effectiveness of private tutoring, the
pricing, and the interaction of private tutoring with regular teachers’ effort.

3.4 How private tutoring affects an existing performance pay program?

3.4.1 An undermined performance pay program

Suppose private tutoring induces teachers’ gaming incentives, therefore undermining an
existing performance pay program. There are situations where once a performance pay
program has set up, it becomes politically infeasible to cancel it. Can we tweak the ex-
isting program to re-raise the teachers’ effort? The following Proposition says yes (Ap-
pendix E gives the proof).

Proposition 3. If b0 > 0 is such that ē(b0) ≤ e < e0, then the equilibrium effort level is e, which
is below e0. But there exists a level of bonus such that if the bonus is raised beyond this level, the
equilibrium effort jumps from e to en1 (b).

The fix is to adjust the performance pay program through increasing b. While cancel-
ing a performance pay program can be political infeasible, adjusting the bonus amount
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Figure 5: With a fall of the price of private tutoring (m) over time

sounds politically more feasible, especially when it is an upward adjustment of the bonus.

3.4.2 A performance pay program that has not been undermined

Consider the case where private tutoring has not undermined an existing performance
pay program because the cost of using private tutoring is high.

The private tutoring industry has been growing around the world. A growing in-
dustry usually entails certain economies of scale, more competitive pricing, greater avail-
ability, and perhaps more parents start to accept private tutoring. Figure 5 depicts this
situation where the economic cost of using private tutoring fall exogenously over time.

By Assumption 2, t(e) is downward sloping. Starting with a prohibitively high m, if
m falls over time at a constant rate, it will eventually hit a point in time when m becomes
low enough such that e(m) > ē(b). At time T ∗ in Figure 5, this “low enough” m triggers
the teacher’s gaming incentive, and thus a sudden drop in the teacher’s level of effort.

The notion m has two interpretations. First, it is the economic cost of using private tu-
toring. Second, it is the student’s ability to afford to use private tutoring. Given a price of
using private tutoring, it is more likely to be affordable for rich than poor families. Thus,
an alternative interpretation of a falling m is changes over time on the teacher-student
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match: a teacher under a performance pay program gets matched with students from
more and more well-off families over time. Figure 5 then suggests that private tutoring
is more likely to undermine the existing performance pay program when the teacher is
matched with a student from a median family. Such median families are characterized
by the following features: their decision to send their kids to private tutoring is relatively
sensitive to the teachers’ effort, and they only do so if the teacher does not work hard
enough.

The policy implication is that even if an existing performance pay program does not
have any incentive problem, an evolving private tutoring industry, or a change in the
teacher-student match, can still trigger the gaming incentive.21

4 Heterogeneous students

Consider the case withN students i = 1, 2, .., N . We distinguish from Neal and Schanzen-
bach (2010) by assuming that they differ in their economic costs of using private tutoring
but not their ability. Therefore, we index mi by i. One way to specify the expected payoff
of the teacher is

Nw +
∑
i

{a(ei) + b[p(ei) + Iit(ei)]− c(ei)}, (14)

where the teacher faces a fixed wage of Nw and a performance pay with a bonus b for
each student passing the exam. He exerts a vector of effort (e1, e2, .., eN) which costs
him C(e1, e2, .., eN) = c(e1) + c(e2) + .. + c(eN). In stage 1, T chooses a vector of effort
(e1, e2, .., eN). In stage 2, each of the N students decides whether to use private tutoring
(i.e., student i chooses Ii). Student i’s expected payoff is [p(ei) + Iit(ei)]− Iimi.

This set-up has a few implicit assumptions. First, as in Neal and Schanzenbach (2010),
the teacher can exert different levels of effort across different students. Second, the effort
cost is additively separable. Third, a student’s probability of passing his exam is inde-
pendent of the other students’ effort received, and whether the other students use private
tutoring. In other words, we assume no spillover across students. These assumptions
could be strong in some situations. For instance, a student may lend his private tutor-
ing notes to his classmates who do not use private tutoring. The assumptions, however,
admits simple characterization of the equilibrium of the game analogous to that of the 1

21Indeed, this implication echoes with the concern raised by the Sutton Trust, which commissioned the
survey of British students’ usage of private tutoring: the growth in private tutors widened the gap between
what the poor and rich children might achieve at school. Shepherd, Jessica. 2009. ”Boom in use of private
tutors among state pupils.” The Guardian, June 11.
http://www.guardian.co.uk/education/2009/jun/11/private-tutor-boom-for-state-pupils
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Figure 6: Three mutually exclusive types of students

teacher-to-1 student game.
The equilibrium strategy profile involves a vector of equilibrium effort (ê1, ê2, .., êN)

and a vector of indicators of private tutoring usage (Î1, Î2, .., ÎN) such that êi follows
Proposition 1, and Îi follows the decision rule in (8). This extension, therefore, shows
that even if most school teachers face more than one students, our model with a pair
of teacher-student is not as restrictive as it appears. The strategic interaction between a
teacher and his class of N heterogeneous students is as if a teacher strategically interacts
with each of his students.

4.1 The differential effects of performance pay across schools

Figure 1 shows that for schools with a moderate fraction of their students using private
tutoring, performance pay is associated with a larger increase in this fraction, relative to
schools with either a small or a larger fraction of their students using private tutoring.
Can our model generate this prediction?

Figure 6 depicts the three mutually exclusive types of students along dimension m,
the economic cost of using private tutoring on the y-axis. Since t(e) = m by definition,
a student’s economic cost of using private tutoring also determines his triggering level.
As such, these three types of students are also mutually exclusive along dimension the
triggering level (i.e., e on the x-axis).

Type-1 students are those facing high economic costs of using private tutoring. Given
a performance pay program with bonus b, their threshold effort level is so low (i.e., e <
ē(b)) that the teacher would not be willing to lower his effort enough to induce them to
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Table 2: Simulated distribution statistics for schools
No. of students 25 50 75
Possible types of schools in a set 351 1326 2926

Statistics on the distribution of the fraction of students using private tutoring
Performance pay No Yes No Yes No Yes
Max 100 100 100 100 100 100
p90 72 96 70 96 69.33 96.00
p75 52 88 50 88 50.67 86.67
p50 28 72 30 70 29.33 70.67
p25 12 48 12 50 13.33 49.33
p10 4 28 4 30 4 30.67
Min 0 0 0 0 0 0
Mean 33.33 66.67 33.33 66.67 33.33 66.67

go to private tutoring.
Type-2 students are those subject to moderate economic costs of using private tutoring.

Given a performance pay program with bonus b, their threshold effort level is within the
range (i.e., ē(b) < e < e0) where the teacher would find it optimal to lower his effort to
induce them to use private tutoring.

Type-3 students are those subject to low economic costs of using private tutoring. Even
without performance pay, their threshold effort level is such that they use private tutoring
(i.e., e > e0).

Define a set as the possible combination of the distributions of student among these
three types. Suppose a teacher has 1 student only. The set then includes 3 possible dis-
tributions of student is: {1}, {2}, or {3}. The model predicts performance pay reduces
the teacher’s effort and raises the usage of private tutoring only in the second case. Con-
sider 2 students; the set expands to: {1, 1} {1, 2} {1, 3} {2, 2} {2, 3} {3, 3}. By the same
token, performance pay raising the students’ usage of private tutoring only in the sec-
ond, fourth, and fifth case. For any combinations of the three mutually exclusive types
of students, therefore, the model predicts the fraction of students using private tutoring
with or without performance pay. Consider N > 2 students, then the set has the number
of possible distributions equals (3+N−1)!

N !(3−1)! .22

Suppose there is a continuum of schools uniformly distributed across the set. Each
school has a teacher and N students. We can then order schools according to their fraction
of students using private tutoring from the smallest to the largest fraction. Using the
model, we can tabulate the fraction of students using private tutoring for a school at
different points in the order with and without performance pay of bonus b.

Table 2 gives the distribution of the fraction of students using private tutoring (the

22The general formula for N students and K types of mutual exclusive students is (K+N−1)!
N !(K−1)! .

19



x-axis in Figure 1) for simulations of N = 25, N = 50, and N = 75.23 The means at the
bottom row suggests performance pay on average raises the fraction of students using
private tutoring from 1

3
to 2

3
across all schools. However, the increase in the fraction due

to performance pay is always most profound at the median (i.e., p50). This empirical
implication is consistent with Figure 1.24

4.2 Discriminatory effects: “(not) teaching to the middle (income)”

Without performance pay, the model does not suggest that the teacher has any incentives
to allocate effort differently across students. Under performance pay, however, his equi-
librium effort could differ across students. In particular, performance pay induces the
teacher to work harder for students of type-1 and -3, but it induces the teacher’s gaming
incentive to reduce his effort for type-2 students.

Performance pay, therefore, could induce a obscure form of discrimination if students
self-select to private tutoring. This concern is similar in spirit to the “teaching to the middle”
incentives in Neal and Schanzenbach (2010). Whereas the differences in students’ ability
drives their incentive problem, the driving force of ours is the differences in the students’
afford-ability (or economic cost) of private tutoring.

Our discriminatory incentive is better phrased as “(not) teaching to the middle (income).”
The intuition is that while students from rich families are already using private tutoring
and those from poor families would never be able to afford private tutoring. The teacher
may game with students who are likely to start using private tutoring if they receive less
attention. The students from families that are neither rich nor poor would be more prone
to this gaming incentives under performance pay.

5 Relations to other incentive problems of performance pay

The use of performance pay on teachers are plagued by many problems. First, what
is a right measure of a teacher’s performance? Most of the performance pay use stu-
dents’ standardized test scores. But few dispute the fact that these scores correlate imper-
fectly with long-run learning outcomes. Should evaluation be individual-teacher basis or
group-basis? Teachers of different caliber self-select to and away from performance pay
too. While these problem are at the center of policy debates, the gaming incentive we
propose is independent of them.

23The tables that generate these numbers are available upon request.
24The model can also examine distributions of schools across the set other than uniform distribution.

20



Second, teachers’ performance pay introduces undesirable substitution effects on var-
ious dimensions. Teachers have incentives to “teach to the test,” using test score as a
performance proxy, teachers may substitute teaching for long-run learning with coaching
short-run test-taking ability. This multi-tasking concern can also go across subjects. Jacob
(2005) shows that teachers under performance pay substitute away from low-stake sub-
jects such as science and social studies. Neal and Schanzenbach (2010) and Fitz-Gibbon
and Tymms (2002) show that under performance pay, teachers have an incentive to con-
centrate teaching on borderline students, while paying little attention to students with
high abilities and those with low abilities. Deere and Strayer (2001) show that those stu-
dents at or below the passing level exhibited the most improvement in the tests in the
Texas accountability program. Our incentive problem also suggests performance pay in-
duce discriminatory allocation of effort across students. While similar in spirit, the driv-
ing force is rather different. A teacher will respond to the performance pay negatively by
teaching less to those quite ready to take private tutoring. We conjecture that the model
can also be extended to account for correlation between student’s ability and family in-
come, therefore blending the discriminatory effect in our paper with that in Neal and
Schanzenbach (2010).

Third, performance pay could induce outright cheating. Meyer (1997) calls for a closer
look at various ‘creaming’ strategies schools undertake both at admission, and reclassify-
ing weak students in order to make them ineligible to take tests (Cullen and Reback, 2002;
and Figlio and Getzler, 2002). Jacob and Levitt, (2003a, 2003b) also suggest teachers may
change test scores or assist students with questions. Figlio (2006) investigates school’s
questionable discipline procedures that ensure that low-performing students will be ab-
sent on test day. Our gaming incentive does not concern these types of cheating. It never-
theless is another obscure form of cheating. We use the term “obscure” because it does not
lower students’ performance. We stress that this form of cheating is even more difficult
to be detected.

6 Concluding remarks: empirical challenges

We develop a model to highlight the possibility that an evolving private tutoring industry
can revert the effect of a performance pay program on teachers’ effort. If a teacher per-
ceives that his influence on his student’s performance is only marginal and some students
can afford to use private tutoring, he can game the existing performance pay program by
lowering his effort. The conflict of interest is that parents-student can incur an expense
to make the teacher’s life easier. On the other hand, the teacher can work harder to save
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parents from such an expense.
One disturbing empirical implication is that even if this gaming incentive exists, the

student would be observed to have performance improvement. Our model therefore calls
for caution in interpreting a positive causal relation between performance pay and stu-
dents’ performance. To gauge the effectiveness of performance pay, looking beyond a
positive causal estimate is called for. The PISA data certainly is not qualified for this
daunting task. Neither can it prove the gaming incentive has already been triggered in
schools around the world. But it is alarming enough for us to start investigating why
schools around the world has so many students using private tutoring, and why schools
that evaluate their teachers with students’ scores have even higher fractions of their stu-
dents doing so. We do not intend to rule out that perhaps those schools that use per-
formance pay attract more parents who are more likely to send their children to private
tutoring. Whether this is the case, and whether this mechanism itself is enough to explain
our correlation are ultimately empirical questions. Without careful empirical works, it is
arbitrary to rule out the potential challenges our model depicts.

There are also other social issues worthy of note. For this, we quote a concern on the
burgeoning private tutoring raised by Dr. Lee Elliot Major, director of research at the
Sutton Trust of the U.K., “There’s a social mobility arms race - and in recent years the
battleground has gone beyond the school gates. It’s not just which school you send your
children to, it’s how much private tuition you are doing over and above that.”
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A Replication steps for the regression

The figures in the introduction comes from the 2009 PISA (Programme for International
Student Assessment). Among the 19 countries listed in Table 1 that have participated in
the Electronic Reading Assessment (ERA). PISA surveyed 3,628 schools and their 107,394
15-year-old students.

The data allows us to construct a few variables. Private Tutoring, is a school-level
variable measuring the fraction of students in that school using private tutoring. It is a
weighted-average of a dummy variable, at the student-level, indicating whether the stu-
dent uses private tutoring (weighted by student weight).25 The usage of private tutoring
is solicited from the students, not from the schools. Measurement errors can be poten-
tially severe if students’ usage of private tutoring are reported by their own schools, due
to incentives to under-report, or the lack of students’ private information.

Our explanatory variable, denoted Performance Pay, is a dummy indicating whether
students’ test scores are used to evaluate the effectiveness of the teachers within a school,
a question that the principals answered.26 Regressing Private Tutoring on Performance Pay

25This refers to Question 32 of the student questionnaire: “How many hours do you typically spend per
week attending 〈out-of-school-time lessons〉 in the following subjects (at school, at home or somewhere
else)? These are only lessons in subjects that you are also learning at school, that you spend learning extra
time outside of normal school hours. The lessons may be given at your school, at your home or somewhere
else.” The dummy is zero if the student answered “I do not attend 〈out-of-school-time lessons〉” in all of
the four subjects, namely, 〈 test language〉, Mathematics, Science, Other subjects.

26This refers to Question 16f of the school questionnaire: “In your school, are assessments of students
in 〈national modal grade for 15-year-olds〉 used for any of the following purposes? f) To make judgments
about teachers effectiveness.”
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without any control gives an estimate of 0.115, statistically significant at 1% level.
We then control for divisions and location dummies (whether the school is located

in a village, small town, town, city, or metropolitan). Divisions are defined in the PISA;
it categorizes schools finer relative to dividing schools among countries.27 It helps make
sure we are comparing, say, Catholic school A in New South Wales with Catholic school B
in New South Wales, but not among Catholic school A in New South Wales with another
a government school in New South Wales. As such, these schools are subject to relatively
more comparable groups of students, teachers, high-stake public exams requirements,
and private tutoring industries.

Information from students are aggregated to the school-level by student weight. To
control for the students’ afford-ability of private tutoring, we control for the distribution
of family characteristics of the students in a given schools. These distribution of students’
family characteristics (all weighted by student weight) include the fraction of students
(i) living with their moms at home, (ii) with their dads at home; (iii) having a dad who
has achieved the highest and (iv) the second highest schooling level within the country;
(v) having a mom who has achieved the highest and (vi) the second highest schooling
level within the country; (vii) having a full-time working mom; (viii) having a full-time
working dad; (ix) the number of cars at home; and (x) the number of bedrooms with bath.

We also control for the students’ composition variables including (i) the fraction of
female students, (ii) the fraction below, and (iii) above grade 10.

The benefit of using private tutoring depends on the school’s quality. We thus control
for important school characteristics that include (i) dummies of whether the school is pub-
lic, private independent, or private government-subsidized; (ii) the total enrollment size
of the school; (iii) the student-teacher ratio; and (iv) the quality of the school’s educational
resources.28

Denote Xsd as the above controls; the estimation equation is:

Private Tutoringsd = α + βTest-Teachersd + ΓXsd + errorsd. (15)

27Divisions are defined by the variable STRATUM in the school questionnaire, coded by the PISA staff to
identify the category of schools. For example, Australian schools are divided among provinces as well as
catholic, government, or independent. The 19 countries are divided into 171 mutually-exclusive divisions.
To save space, we refer the readers to the data manual of PISA 2009 at http://pisa2009.acer.edu.au

28According to PISA 2009, “the index on the school’s educational resources was derived from seven
items measuring school principals perceptions of potential factors hindering instruction at their school.
These factors are: i) shortage or inadequacy of science laboratory equipment; ii) shortage or inadequacy
of instructional materials; iii) shortage or inadequacy of computers for instruction; iv) lack or inadequacy
of Internet connectivity; v) shortage or inadequacy of computer software for instruction; vi) shortage or
inadequacy of library materials; and vii) shortage or inadequacy of audio-visual resources. As all items
were inverted for scaling, higher values on this index indicate better quality of educational resources.”
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Column 1 of Table 3 gives the estimation results.
The estimated β remains positive and statistically significant. The result suggests that

a school with performance pay has 4.8% more of their students using private tutoring
than an otherwise equivalent school without performance pay.29 Rather than reducing
the use of private tutoring, performance pay actually raises it.

Controlling past tutoring experience. The 2009 PISA asks students whether they have
used one-to-one private tutoring in their previous schools (not their current one). We use
this information under two approaches. First, we estimate (15) again, but using instead
a new dependent variable: the weighted-average of the past use of private tutoring of
the school’s students, denoted Past Private Tutoring. The resulting estimated coefficient
of Test-Teacher is not statistically significant, implying schools’ performance pay do not
correlate with students’ past use of private tutoring. Second, we include Past Private
Tutoring as an additional control variable in estimating (15). The results in Column 2 of
Table 3 suggests: (i) students’ past tutoring experience associates positively with whether
they use private tutoring currently; but not statistically significant, and (ii) controlling
for their students’ past use of private tutoring, performance pay still casts a robust and
positive association with students’ usage of private tutoring.

The identification. The treatment variable is Performance Pay. Our identifying assump-
tion is that the conditional mean of the error term does not depend on Private Tutoring;
i.e.,

E(error|Test-Teachersd, Xsd) = E(error|Xsd). (16)

Assuming conditional mean independence, the coefficient on Private Tutoring is unbiased
and consistent, but the coefficient on Xsd may not be (Stock and Watson, 2007, pp. 478-
480). Only if the assumption is true can β have a causal interpretation.

The unconditional quantile regression results. We use the Stata command “rifreg” in
Firpo, Fortin and Lemieux (2009) to estimate equation (15).

B Private tutoring and the Supplementary Educational Ser-

vice in the U.S.

Gordon, Morgan, Ponticell and O’Malley (2004) report that private tutoring has been
growing since the 2001 NCLB Act; their estimates show that tutoring has grown into a $5
billion to $8 billion dollar professional service industry. One of the reasons of this growth,
they argue, is that many Supplementary Educational Service (SES) providers appear since

29The result is robust to taking log of the dependent variable.
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Table 3: With the full set of controls
Dep. Var: Private tutoring 1 2
Test-Teacher 0.048*** 0.048***

[0.013] [0.013]
School characteristics
Private Govt-subsidized -0.022 -0.022

[0.024] [0.024]
Private Independent 0.006 0.006

[0.036] [0.036]
Enrollment Size 0.034* 0.034*

[0.018] [0.018]
Student-teacher Ratio 0.007 0.006

[0.023] [0.024]
Educational Resources Quality -0.009 -0.009

[0.005] [0.006]
Fraction of students
Living with mom -0.331*** -0.331***

[0.078] [0.078]
Living with dad 0.032 0.033

[0.056] [0.056]
With a mom having achieved

the highest schooling level -0.174*** -0.174***
[0.049] [0.049]

the 2nd highest schooling level -0.006 -0.001
[0.086] [0.086]

With a dad having achieved
the highest schooling level 0.092 0.093

[0.090] [0.090]
the 2nd highest schooling level -0.111 -0.114

[0.104] [0.104]
With a full-time working dad 0.009 0.006

[0.046] [0.045]
With a full-time working mom -0.002 0.001

[0.038] [0.040]
Weighted average of the number 0 0.002

of cars at home [0.038] [0.039]
Weighted average of the number 0.007 0.006

of bedrooms with bath/shower [0.032] [0.032]
Fraction of female 0.02 0.019

[0.049] [0.049]
Fraction below grade 10 0.062 0.063

[0.048] [0.049]
Fraction above grade 10 0.168* 0.168*

[0.089] [0.089]
Location dummies Yes Yes
Division dummies Yes Yes
Past Private Tutoring 0.039

[0.094]
Observations 3189 3189
R-squared 0.535 0.535

Weighted least square results (weighted by school weight).
Standard errors clustered at the divisions are reported in
brackets; ∗∗ and ∗∗∗ represent statistical significance at the
5% and 1% levels, respectively. A constant term is included
but not reported.
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the NCLB.30 Under the NCLB, Title I schools that fail to make adequate yearly progress
(AYP) in meeting state standards for a third year must offer SES to eligible students.31

The SES are free tutoring and other supplemental academic enrichment services other
than the instruction provided by the teachers in the day time school.32 Students from
low-income families who attend Title I schools that are in their second year of school
improvement, corrective action, or restructuring are eligible to receive the services.

There were 17% of the SES eligible students taking the free tutoring services in 2003-
2004 (U.S. Department of Education, 2008). SES providers were not limited to non-profit
organizations or faith-based organizations. Indeed, 59% of the approved providers were
private providers (including non-profit and for-profit) in 2003-2004. From May 2003 to
May 2005, the number of state-approved Title I supplemental educational service providers
in the nation tripled. The largest increase occurred among private providers. Private
providers accounted for 60 percent of all state-approved providers in May 2003 and 76
percent in May 2005. National for-profit companies, which served 39 percent of partic-
ipating students, served the largest proportion of students served by private providers
(U.S. Department of Education, 2008).

The existence of the SES could exacerbate the gaming incentive this paper introduces
because the SES makes the use of private tutoring more affordable U.S. students. Indeed,
40% of teachers in schools in which students were eligible for Title I SES reported talk-
ing with parents about such services. In addition, 27% of teachers in schools in which
students were eligible for SES encouraged parents to apply for it (U.S. Department of
Education, 2008). These figures suggest that teachers do take tutoring into account in
choosing their teaching effort.

Linking teachers’ pay to their students exam performance is also common in the U.S..
The Texas Governors’ Educator Excellence Award Grants started in 2006; 75% of award

30A controversial newspaper article in Daily Harold on December 20, 2004, entitled “Tutors get ahead
as kids are left behind,” by Sara Burnett, has also pinpointed some related evidence in Chicago. Another
reference that raises this concern is on Chapter 7, entitled “The Tutoring Industry,” in a book Johnson Dale
D., Bonnie Johnson, Stephen J. Farenga, and Daniel Ness. 2007. An Appeal to America’s Conscience. Lanham,
Maryland: Rowman and Littlefield Publishers.

31“Improving Basic Programs Operated by Local Educational Agencies: Title 1 Part A.” The U.S. Depart-
ment of Education.
http://www.brighthub.com/education/k-12/articles/11105.aspx
Title 1 was enacted in 1965 under the Elementary and Secondary Education Act, an Act committing to clos-
ing the achievement gap between low-income students and other students. The policy was rewritten in
1994 to improve fundamental goals of helping at-risk students. With the implementation of NCLB, schools
must make adequate yearly progress on state testing and focus on best teaching practices in order to con-
tinue receiving funds.

32“Choice for parents: Supplemental Educational Services.” The U.S. Department of Education.
http://ed.gov/nclb/choice/help/ses/index.html
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must be paid to full-time classroom teachers based on a variety of objective measures of
student performance. Similarly, Florida’s Special Teachers Are Rewarded was proposed
in 2006 and Merit Award Program replaced it in 2007. At least 60% of award must be
based on student performance. Podgursky and Springer (2008, p. 7-10) gives an extensive
table showing the many performance pay programs across the U.S., and Table 1 of Neal
(2010) lists the relevant economic studies.

C The derivation of the model from an education produc-

tion function

Many economic models on education explicitly specify an education production func-
tion. Our model follows this tradition in a reduced-form fashion. Consider a modified
education production function in Barlevy and Neal (2012):

a′ij = g(ai) + tj + αeij + IijT (eij, tj) + εij, (17)

where the human capital of student i in class j at the end period, denoted a′ij , depends
on his initial human capital ai, the effort of his teacher eij specifically to him and tj to
class j, whether the student uses private tutoring Iij , and a shock εij with a cumulative
distribution F . The function T (eij, tj) is new; it implies the effect of using private tutoring
on the student’s human capital depends on the effort of his regular teacher. With an exam
s′ = m(a′) mapping the student’s end of the period human capital to an exam score, and
a passing threshold of s, we can write the student’s probability of passing as

Prob[pass] = 1− F (m−1(s)− (g(ai) + tj + αeij + IijT (eij, tj))), (18)

where (1) can be seen as its reduced form.
Passing the exam gives a more positive signal to the labor market than failing it; the

labor market expects the human capital of the student is aH(aL) if he passes (fails) the
exam. Under rational expectation, the labor market cannot consistently fail to predict stu-
dents’ underlying human capital. The social value is therefore RaH(RaL) if the student
passes (fails) the exam, where R, as defined in Barlevy and Neal (2012), is the social value
of a unit of human capital. Normalizing γRaH to 1 and γRaL to 0 gives the student’s pay-
off function in our game, where γ ∈ [0, 1] is the share of the social value of the student’s
human capital accrued to the student.
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D The proof of Proposition 1

It helps to break down this problem into two sub-problems. First, T maximizes his ex-
pected payoff a(e) + w + b[p(e)]− c(e) subject to the constraint that e > e, i.e.,

max
e>e

a(e) + w + b[p(e)]− c(e). (19)

Without the constraint, this maximization problem is the same as that when perfor-
mance pay is introduced and there is no private tutoring. The unconstrained solution is
given by en1 (b) in (6). Therefore, the constrained solution is en1 (b) if en1 > e, and no solution
exists if en1 (b) < e.33

Second, T maximizes his expected payoff a(e) + w + b[p(e) + t(e)]− c(e) subject to the
constraint that e ≤ e, i.e.,

max
e≤e

a(e) + w + b[p(e) + t(e)]− c(e). (20)

The unconstrained solution, denoted as ey1(b), is to equate T ’s own private marginal
benefit to marginal cost, i.e,

a′(ey1(b)) + b[p′(ey1(b)) + t′(ey1(b))] = c′(ey1(b)). (21)

The constrained solution is given by ey1(b) if ey1 ≤ e, and e if ey1 > e.
T’s problem then is:

max{max
e>e

a(e) + w + b[p(e)]− c(e),max
e≤e

a(e) + w + b[p(e) + t(e)]− c(e)}. (22)

With the definition of ē(b) given in (10), therefore, we can characterize the solution for
T ’s problem as in Proposition 1.

E The proof of Proposition 3

Denote u(b) as the teacher’s payoff if he chooses e, i.e., u(b) = a(e) + b(p(e) + t(e))− c(e).
Denote u(b) as the teacher’s payoff if he chooses en1 (b), i.e., u(b) = a(en1 (b)) + bp(en1 (b)) −
c(en1 (b)). If b0 > 0 is such that ē(b0) ≤ e < e0, then u(b0) ≥ u(b0).

33This is a technical point when we assume that if e = e, the student always go to tutorial. This tie-
breaking rule makes the solution empty. It does not, however, result in any inconsistency in the argument
because if e is chosen by T , the student always use private tutoring and the teacher’s expected payoff is
higher than if the tie-breaking rule is the opposite.
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We examine whether, by raising the bonus b enough, the teacher would switch his
choice from e to en1 (b), i.e., the inequality reverses (u(b) < u(b)). Take the derivative of
u(b)− u(b) with respect to b. The first derivative is

p(en1 (b))− [p(e) + t(e)]. (23)

The square bracket term is a constant, while the first term increases with b because p′(e) >
0 by Assumption 3 and en1 (b) increases with b. Since a′(e) + bp′(e) = c′(e) evaluated at
en1 (b) by its definition of maximum, therefore ∂u(b)/∂b = p(en1 (b)). Therefore u(b) − u(b)

monotonically increases with b. There always exists a high enough b such that u(b) < u(b),
and the teacher would choose en1 (b).
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