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Figure 1: Timeline of the field experiment

Notes: This figure illustrates the timeline of the field experiment. The baseline test was conducted before the pre-
experimental survey. In the pre-experimental survey, subjects predicted their baseline relative performance and, depending
on treatment assignment, set goals either before or after receiving information about their actual baseline performance.
Subsequent reminder messages reported updated scores and repeated subjects’ goals. The post-experimental survey was
administered after the final training session.
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Figure 2: Performance for di!erent goals

Notes: The figure shows optimal performance y→(g) for three goals g1 < ĝ < g3. The curve (c(y) → y)↑ graphs the net
marginal cost while the other three curves depict the marginal psychological benefits k↑(g → y) for the respective goals.
Optimal performance for each goal is: y→(g1) = g1, y→(ĝ) = ĝ, y→(g3) < g3. While a higher goal may increase performance,
an excessively ambitious goal need not be attained. Performance is maximized by the challenging but attainable goal ĝ
rather than by the highest goal g3.
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(b) Overestimators

Figure 3: E!ect of information about relative performance

Notes: This figure illustrates how information about relative baseline performance a!ects goal setting and performance
when students hold incorrect beliefs about their relative ability. In both panels, the curve (c0(y) → y)↑ represents the
perceived net marginal cost under incorrect beliefs, while (c1(y) → y)↑ represents the true net marginal cost. The curves
k↑(g0 → y) and k↑(g1 → y) denote the marginal psychological benefits associated with goals chosen before and after infor-
mation, respectively. y→(g0) and y→(g1) represent the performance level chosen by the doer based on the true net costs
for either goal. In panel (a), the student underestimates her relative ability, so information shifts the net marginal cost
curve to the right and leads to a higher goal and higher performance. In panel (b), the student overestimates her relative
ability, so information shifts the net marginal cost curve to the left and leads to a lower but more realistic goal that results
in higher performance.
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Figure 4: Distribution of belief (in)accuracy.

Notes: This figure plots the distribution of belief errors, measured as actual baseline rank minus predicted baseline rank.
Positive values indicate underestimation of one’s relative performance, negative values indicate overestimation, and zero
indicates accurate beliefs. In both experiments, ranks range from 1 to 10, with higher ranks indicating better relative
performance.
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Table 1: Treatment e!ect on goals by accuracy

Field Lab Pooled Lab, goal reset

Dep. Var.: Goal (1) (2) (3) (4) (5) (6) (7) (8)
Underestimate -1.120* -1.831** -2.051*** -1.923*** -1.800*** -1.789*** -1.501** -1.400**

(0.601) (0.733) (0.368) (0.321) (0.296) (0.262) (0.601) (0.528)
Overestimate 1.639** 1.306** 1.337** 1.371*** 1.441*** 1.400*** 1.208** 1.155**

(0.578) (0.572) (0.473) (0.411) (0.363) (0.316) (0.505) (0.439)
Info 0.117 -0.367 -0.594 -0.384 -0.412 -0.342 -0.846 -0.699

(0.444) (0.421) (0.651) (0.638) (0.487) (0.488) (0.722) (0.686)
Info ↑ Underestimate 1.314* 2.005** 1.801*** 1.647** 1.713*** 1.667*** 1.254 1.095

(0.624) (0.764) (0.587) (0.584) (0.445) (0.466) (0.798) (0.711)
Info ↑ Overestimate -1.452* -1.151 -0.915 -1.042 -1.041* -1.081** -0.819 -0.861

(0.684) (0.684) (0.684) (0.620) (0.526) (0.478) (0.704) (0.597)
Estimated Di!erences: Info - NoInfo
Underestimate 1.430*** 1.638*** 1.207*** 1.263*** 1.301*** 1.325*** 0.408 0.395

(0.436) (0.531) (0.205) (0.190) (0.180) (0.172) (0.430) (0.404)
Accurate 0.117 -0.367 -0.594 -0.384 -0.412 -0.342 -0.846 -0.699

(0.444) (0.421) (0.651) (0.638) (0.487) (0.488) (0.722) (0.686)
Overestimate -1.335*** -1.518*** -1.510*** -1.426*** -1.452*** -1.423*** -1.665*** -1.560**

(0.403) (0.453) (0.283) (0.296) (0.222) (0.230) (0.406) (0.553)
Baseline test performance Yes Yes Yes Yes Yes Yes Yes Yes
Group fixed e!ects Yes Yes Yes Yes Yes Yes Yes Yes
Personal characteristics No Yes No Yes No Yes No Yes
Observations 131 128 298 298 429 427 298 298

Notes: this table reports the estimates from OLS models (top panel) and the implied di!erential treatment e!ects (bottom panel)
for the field experiment, the laboratory experiment, the pooled data, and the laboratory experiment where subjects in the NoInfo
treatment, who revised their goal, were reclassified to the Info treatment. For the reclassified subjects in column (7) and (8), the revised
goal is used as the outcome variable. Indicators for “Baseline test performance” refer to the nine dummy variables for the respective
baseline test ranks. Indicators for “Group fixed e!ects” refers to the indicator variables for the semester-class-gender level in the field
experiment and the individual experimental sessions in the laboratory experiment. For the field experiment, individual characteristics
include gender, monthly income (asinh), no. of siblings, birth order, GPA, age, height, weight, fat rate, and metabolic rate, Han,
a"liated, urban Hukou, boarding school, healthy; the female indicator is absorbed by the semester-class-gender fixed e!ects. For the
laboratory experiment, individual characteristics include a female and other-gender indicators, monthly income (asinh), no. of siblings,
birth order, GPA, an indicator for missing recent GPA, an indicator for undergraduate status and for master’s degree or above, and
an indicator for number of past experiment participations. For the pooled data, individual characteristics include female indicator,
monthly income (asinh), no. of siblings, birth order. Although GPA data are available for both experiments, they are excluded from the
pooled regressions, because the grading scales di!er substantially across universities and are therefore not directly comparable. Since
the pooled specification uses fewer individual controls than the field and laboratory specifications, column (6) has more observations
than columns (2) and (4) combined. One subject in the field experiment is excluded from the analysis because of non-attendance at the
baseline test, and one subject in the laboratory experiment is excluded because of a protocol violation (cheating on the baseline test).
Both nevertheless remain part of the original ranking sets used to generate the relative-performance information: the field subject was
assigned the lowest rank under the original procedure, whereas the laboratory subject retained the rank implied by actual performance.
Estimates for control variables are not reported. Robust standard errors allowing for heteroskedasticity and clustered at the group
level (as defined above) are reported in parentheses. *, **, and *** indicate statistical significance at the 10%, 5%, and 1% levels,
respectively.
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Table 2: Determinants of goals

Field Lab Pooled Lab, goal reset

Dep. Var.: Goal (1) (2) (3) (4) (5) (6) (7) (8)
Info -0.103 -0.414 -1.167 -0.935 -0.929 -0.829 -1.822* -1.789*

(0.555) (0.427) (0.939) (0.847) (0.713) (0.663) (0.990) (0.942)
Baseline test rank 0.0965 0.0937 -0.0292 -0.00523 0.0366 0.0507 -0.0299 0.0174

(0.0803) (0.0819) (0.0590) (0.0562) (0.0503) (0.0484) (0.206) (0.211)
Baseline test rank ↑ Info 0.427*** 0.447*** 0.597*** 0.569*** 0.517*** 0.515*** 0.649*** 0.614***

(0.0802) (0.0994) (0.0610) (0.0661) (0.0525) (0.0538) (0.196) (0.203)
Predicted baseline test rank 0.518*** 0.504*** 0.665*** 0.636*** 0.576*** 0.564*** 0.638*** 0.583***

(0.0868) (0.0957) (0.0573) (0.0495) (0.0583) (0.0540) (0.168) (0.169)
Predicted baseline test rank ↑ Info -0.376*** -0.345*** -0.413*** -0.413*** -0.350*** -0.357*** -0.445** -0.404**

(0.0887) (0.0869) (0.115) (0.0907) (0.0902) (0.0765) (0.181) (0.168)
Linear Combination:
Info: Baseline test rank 0.523*** 0.540*** 0.568*** 0.564*** 0.554*** 0.566*** 0.620*** 0.631***

(0.0506) (0.0386) (0.0504) (0.0641) (0.0378) (0.0439) (0.0365) (0.0478)
Info: Predicted baseline test rank 0.142** 0.160*** 0.252*** 0.223*** 0.226*** 0.207*** 0.194*** 0.178***

(0.0613) (0.0475) (0.0767) (0.0739) (0.0555) (0.0523) (0.0449) (0.0448)
Group fixed e!ects Yes Yes Yes Yes Yes Yes Yes Yes
Personal characteristics No Yes No Yes No Yes No Yes
Observations 131 128 298 298 429 427 298 298

Notes: this table reports the estimates from OLS models (top panel) and the linear combination of the baseline test and predicted baseline test
with their respective info-treamtent interaction term (bottom panel). Estimates for control variables are not reported. See Table 1 notes for a
list of the control variables and details on sample construction. Robust standard errors allowing for heteroskedasticity and clustered at the group
level are reported in parentheses. *, **, and *** indicate statistical significance at the 10%, 5%, and 1% levels, respectively.
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Table 3: Determinants of whether goal is re-set

Dep. Var.: Goal was reset (1) (2) (3) (4)
|Baseline test rank - Predicted baseline test rank| 0.110*** 0.106*** 0.119*** 0.113***

(0.0260) (0.0266) (0.0245) (0.0292)
|Baseline test rank - Predicted baseline test rank| ↑ Overestimate -0.0137 0.0128 -0.0296 0.000531

(0.0340) (0.0314) (0.0359) (0.0338)
Final test rank -0.0681 -0.0550

(0.0790) (0.0884)
Final test rank, squared 0.00468 0.00390

(0.00696) (0.00796)
Group fixed e!ects Yes Yes Yes Yes
Personal characteristics No Yes No Yes
Observations 150 150 150 150

Notes: this table reports the estimates from OLS models for the subjects in the NoInfo treatment of the laboratory experiment.
The outcome variable, goal was reset, equals 1 if subjects stated in the post-experimental survey that they revised their initial
goal and set a goal di!erent from the initial one, and 0 otherwise. Estimates for control variables are not reported. See Table
1 notes for a list of the control variables and details on sample construction relevant to the laboratory experiment. Robust
standard errors allowing for heteroskedasticity and clustered at the group level are reported in parentheses. *, **, and ***
indicate statistical significance at the 10%, 5%, and 1% levels, respectively.
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Table 4: Goal updating

Dep. Var.: Revised goal - original goal (1) (2) (3) (4) (5) (6)
Baseline test rank - Predicted baseline test rank 0.498*** 0.499*** 0.371*** 0.380** 0.670*** 0.711***

(0.0736) (0.0873) (0.120) (0.131) (0.156) (0.133)
(Baseline test rank - Predicted baseline test rank) ↑ Overestimate 0.338 0.323 0.157 -0.00838

(0.193) (0.191) (0.270) (0.207)
Group fixed e!ects Yes Yes Yes Yes Yes Yes
Personal characteristics No Yes No Yes No Yes
Observations 150 150 150 150 88 88

Notes: this table reports the estimates from OLS models for subjects in the NoInfo treatment of the laboratory experiment. The outcome variable
is the di!erence between the revised goal and the original goal. For subjects who reported no revision, the di!erence is coded as zero. In column
(5) and (6), the sample is further restricted to only those who revised their goals. Estimates for control variables are not reported. See Table 1
notes for a list of the control variables and details on sample construction relevant to the laboratory experiment. Robust standard errors allowing
for heteroskedasticity and clustered at the group level are reported in parentheses. *, **, and *** indicate statistical significance at the 10%, 5%,
and 1% levels, respectively.7



Table 5: Treatment e!ect on relative performance in the final test by accuracy

Field Lab Pooled Lab, goal reset

Dep. Var.: Final test rank (1) (2) (3) (4) (5) (6) (7) (8)
Underestimate -0.922** -1.509** -0.528 -0.468 -0.504 -0.435 -1.012 -0.985

(0.398) (0.502) (0.814) (0.836) (0.660) (0.685) (0.758) (0.841)
Overestimate 0.316 0.706 -0.504 -0.576 -0.159 -0.229 -0.0672 -0.234

(0.688) (0.802) (0.589) (0.586) (0.506) (0.502) (0.709) (0.616)
Info -0.932 -1.133 -0.378 -0.441 -0.322 -0.324 -0.925 -1.042

(0.734) (0.698) (0.654) (0.760) (0.554) (0.568) (0.532) (0.701)
Info ↑ Underestimate 1.849** 2.207** 0.0862 0.0331 0.266 0.178 0.864 0.896

(0.840) (0.934) (0.727) (0.922) (0.651) (0.700) (0.495) (0.699)
Info ↑ Overestimate 1.122 1.424 0.136 0.263 0.176 0.264 -0.313 -0.0707

(0.912) (1.138) (0.901) (0.902) (0.687) (0.684) (0.784) (0.688)
Estimated Di!erences: Info - NoInfo
Underestimate 0.917** 1.074** -0.292 -0.408 -0.0561 -0.145 -0.0617 -0.145

(0.409) (0.496) (0.303) (0.354) (0.283) (0.304) (0.423) (0.554)
Accurate -0.932 -1.133 -0.378 -0.441 -0.322 -0.324 -0.925 -1.042

(0.734) (0.698) (0.654) (0.760) (0.554) (0.568) (0.532) (0.701)
Overestimate 0.190 0.291 -0.242 -0.179 -0.146 -0.0596 -1.239* -1.112

(0.879) (0.964) (0.649) (0.600) (0.491) (0.498) (0.652) (0.634)
Baseline test performance Yes Yes Yes Yes Yes Yes Yes Yes
Group fixed e!ects Yes Yes Yes Yes Yes Yes Yes Yes
Personal characteristics No Yes No Yes No Yes No Yes
Observations 131 128 298 298 429 427 298 298

Notes: This table reports the estimates from OLS models (top panel) and the implied di!erential treatment e!ects
(bottom panel) for the field experiment, the laboratory experiment, the pooled data, and the laboratory experiment
where subjects in the NoInfo treatment, who revised their goal, were reclassified to the Info treatment. Estimates for
control variables are not reported. See Table 1 notes for a list of the control variables and details on sample construction.
Robust standard errors allowing for heteroskedasticity and clustered at the group level are reported in parentheses. *,
**, and *** indicate statistical significance at the 10%, 5%, and 1% levels, respectively.
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Table 6: Treatment e!ect on absolute performance in the final test by accuracy

Field Lab Lab, goal reset

Dep. Var.: Final test abs. performance (1) (2) (3) (4) (5) (6)
Underestimate -9.650 -16.29 -1.396 -1.898 -3.814** -3.887**

(16.33) (19.80) (2.018) (2.131) (1.514) (1.753)
Overestimate 30.04* 27.85 -1.750 -1.787 -0.761 -1.004

(16.65) (19.48) (1.803) (1.963) (1.743) (1.787)
Info 6.446 1.666 -1.186 -1.305 -2.408 -2.622

(14.51) (14.94) (2.094) (2.123) (2.088) (2.348)
Info ↑ Underestimate 22.81 21.05 0.584 0.440 3.831** 3.305*

(23.78) (21.43) (2.047) (2.326) (1.735) (1.853)
Info ↑ Overestimate -14.51 1.952 -0.0791 0.207 -0.870 -0.412

(20.82) (24.21) (2.732) (2.618) (2.126) (1.942)
Estimated Di!erences: Info - NoInfo
Underestimate 29.25** 22.72* -0.602 -0.865 1.423* 0.683

(12.93) (11.07) (0.866) (1.012) (0.786) (1.205)
Accurate 6.446 1.666 -1.186 -1.305 -2.408 -2.622

(14.51) (14.94) (2.094) (2.123) (2.088) (2.348)
Overestimate -8.063 3.618 -1.265 -1.098 -3.278** -3.034*

(20.99) (23.70) (1.572) (1.526) (1.339) (1.655)
Baseline test performance Yes Yes Yes Yes Yes Yes
Group fixed e!ects Yes Yes Yes Yes Yes Yes
Personal characteristics No Yes No Yes No Yes
Observations 131 128 298 298 298 298

Notes: This table reports the estimates from OLS models (top panel) and the implied di!erential treatment
e!ects (bottom panel) for the field experiment, the laboratory experiment, and the laboratory experiment where
subjects in the NoInfo treatment, who revised their goal, were reclassified to the Info treatment. Estimates for
control variables are not reported. Controls for baseline test performance are the time the plank is held in the
field experiment and the total correct entries in the lab experiment, each in the baseline test. See Table 1 notes
for a list of the remaining control variables and details on sample construction. Robust standard errors allowing
for heteroskedasticity and clustered at the group level are reported in parentheses. *, **, and *** indicate
statistical significance at the 10%, 5%, and 1% levels, respectively.
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A. Additional details about the experiment

A.1. First survey goal-setting related questions for the Info treat-
ment

1. Please predict your score on last week’s plank test (test 1) (choose one option in the following table).
Notes: Please note that you will earn 2 out of 3 points by completing all other questions in this survey; the
other 1 point depends on how accurate your prediction is in this question. The scoring criteria are as follows:
if your prediction ranking is the same as the actual ranking, you will earn 1 point; if your prediction is 1
ranking higher or lower than the actual ranking, you will earn 0.5 points; if your prediction is more than 1
ranking higher or lower than the actual ranking, you will get 0 points.

Score
Male/Female rank

decile interval

↭ 100 (0, 10%]
↭ 94 (10%, 20%]
↭ 88 (20%, 30%]
↭ 84 (30%, 40%]
↭ 80 (40%, 50%]
↭ 76 (50%, 60%]
↭ 72 (60%, 70%]
↭ 68 (70%, 80%]
↭ 64 (80%, 90%]
↭ 60 (90%, 100%]

<Next page>

2. Your actual score in last week’s plank test (test 1) is shown in the following table:

Weight Test score Male/Female rank
Task (Highest possible score) (points) decile interval

Test 1 8 88 (20%, 30%]
Test 2 8
Test 3 8
Final test 60
Class attendance 10
Survey 1 3
Survey 2 3
Total 100

Please check the box below
↭ I already know my “Test 1” score

<Next page>

3. Please set a goal for your score in the final test (choose one option in the following table).
Note: You will be reminded of your goal when you are informed of your score for each test through WeChat
messages.
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Score
Male/Female rank

decile interval

↭ 100 (0, 10%]
↭ 94 (10%, 20%]
↭ 88 (20%, 30%]
↭ 84 (30%, 40%]
↭ 80 (40%, 50%]
↭ 76 (50%, 60%]
↭ 72 (60%, 70%]
↭ 68 (70%, 80%]
↭ 64 (80%, 90%]
↭ 60 (90%, 100%]

<Next page>

A.2. An example of the WeChat message for the goal-setting treat-
ments

Hello, XXX

The goal that you set for your score in the final test of the plank is: 94 – (10%,20%].

Your actual score on last week’s plank test 2 is shown in the table below.

Weight Test score Male/Female rank
Task (Highest possible score) (points) decile interval

Test 1 8 88 (20%, 30%]
Test 2 8 84 (30%, 40%]
Test 3 8
Final test 60
Class attendance 10
Survey 1 3
Survey 2 3
Total 100

Please reply when you receive this message. Thank you!

Education reform project assistant
Date

A.3. Survey questions related to socioeconomic background in the
second survey

1. What is your ethnicity?
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↭ Han

↭ Minority

2. What is your political a"liation?

↭ Not politically a"liated

↭ Youth League member

↭ Communist Party member

↭ Democratic Party member

3. Which kind of Hukou did you hold before enrolling into university?

↭ Non-agricultural

↭ Agricultural

↭ No Hukou

4. Have you been to a boarding elementary, middle or high school?

↭ Yes

↭ No

5. What is your average total after-tax monthly income from all sources (including from your parents,
etc.)? Chinese yuan

6. Do you have any siblings (including half-siblings and siblings adopted by parents)?

↭ No

↭ Yes

7. [Only shown when choosing “Yes” in question 6] How many siblings do you have excluding yourself
(including half-siblings and siblings adopted by parents)?

8. [Only shown when choosing “Yes” in question 6] Please specify your order in the siblings.

9. What is your health status?

↭ Very healthy

↭ Rather healthy

↭ Fair

↭ Rather unhealthy

↭ Very unhealthy

10. What was your grade point average (on a 100 points scale) for all courses, including physical education
and optional courses, but excluding additional credits earned from extracurricular activities, in the
previous academic year (2017–2018)?
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A.4. Earnings by rank and test in laboratory experiment

ECUs earned in test
Rank Round 1 Round 2

Top 10% 120 360
11%—20% 110 330
21%—30% 100 300
31%—40% 90 270
41%—50% 80 240
51%—60% 70 210
61%—70% 60 180
71%—80% 50 150
81%—90% 40 120
91%—100% 30 90

A.5. Laboratory experimental instructions

Hello everyone, welcome to participate in this economic experiment conducted by the Centre for Decision
Research and Experimental Economics (CeDEx). The results will be used for scientific research. We greatly
appreciate your participation.

This experiment will last about 85 minutes. During the experiment, you will be asked to complete some
tasks. You can earn real money by completing them, the amount of which will depend on your performance
in these tasks as well as the other participants’ performance. It is therefore very important that you read
the following instructions carefully.

Rules of Conduct

We kindly ask you to follow the following rules of conduct in the lab. Before the experiment starts, please
switch o! your cell phone and other electronic devices and put them into the basket on the upper right
of your screen. Throughout the whole experiment, please do not use cell phone and any other electronic
devices; please do not communicate with other participants; please do not save any screenshots that are
relevant to the content of this experiment; and please do not conduct any other activities that are irrelevant
to the experiment. Participants who violate the rules will be immediately excluded from the experiment and
will not be paid. If you have any question during the experiment, please press the buzzer at your desk on
your right-hand side. The experimenter will approach you to answer your questions in private.

Procedures and Anonymity

This experiment will be conducted on PCs. This experiment follows a no-deception policy. All tasks will
be implemented exactly as described in the experimental task instructions, and which are described on the
following pages. The instructions are the same for everyone. All participants’ personal identities will remain
confidential and anonymous. It means no other participant learns about who made which decision and who
got how much payment. It also means no personal identities will be disclosed in the research analysis.

Payments
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During the experiment, your earnings will be measured in Experimental Currency Units (ECUs). One ECU
is worth 0.2 Yuan. When the experiment is over, your ECU earnings will be converted to RMB. In addition,
you will be paid an extra 36 Yuan for your attendance.

After the experiment we will ask you to sign a receipt for your total earnings. The experimenter will
then pay you immediately via WeChat in private.

If you have any question, please press the buzzer at your desk on your right-hand side. The experimenter
will come and answer your question in private. If not, please wait for all remaining participants to be ready.

Experimental Task Instructions

In today’s experiment, you will be tasked with memorizing the English names of African countries and
their capitals, along with their geographic locations. You will do this in two independent rounds. Each
round consists of two stages: memorization and testing.

During the memorization stage, a portion of the African continent’s map will be displayed on your
computer screen. The map will feature the names of the countries in large bold text, with the corresponding
capitals in smaller non-bold text underneath. Both elements will be positioned within the national borders
of each country, or outside of them with lines pointing to their respective locations when space is limited. It
will look similar to the map below, which, however, uses a part of European map instead.

Each round, you will be given a fixed amount of time to memorize as many items and as accurately
as possible. On the top right corner of your screen, you will be able to see how much time is left.

Once the memorization period concludes, you will proceed to the test stage, where we will test how much
you have memorized within a set time limit. In this stage, an empty map, with names of countries and
capitals hidden will appear on your screen. Instead, each country location will be marked with a number.
The country in the top-left position will be designated as number 1, with the next country to the right as
number 2, continuing until the right end of that row. After reaching the right edge of the map, numbering
will proceed to the countries in the most left of “row 2,” and so on.

Using the aforementioned European example, your computer screen will look like the following:
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Time left (sec.): 235

Country location 1

Country name
Capital name

<Confirm/Next>

On the screen of the test stage, you will be asked to enter the English names of the country and the
capital corresponding to the location of a number on the map, one country at a time and in increasing order
of country numbers, starting with country 1, then country 2, and so on.

Once you have entered your answers, or if you wish to skip any entry, please press the “Confirm/Next”
button to move on to the next country. Please be aware that once you have moved to the next

entry, you will not be able to return to previous entries to make any changes.

Each correct answer – country or capital name – is worth 1 point. This means that if you get both the
country and capital names correct for a location, you will get 2 points. If you only get one of them correct,
you will get 1 point. For an answer to be correct, the spelling must be 100% correct (but whether any letter
is capitalized does not matter). Any wrong entry is scored at 0 point, and unfilled blanks are scored at 0
point too.

Your earnings for each test will depend on how your total points rank among all participants

in this room. In essence, your relative performance will determine how many ECUs you earn in that
specific test. The better your ranking – categorized in 10% increments such as the top 10%, 11%–20%,
21%–30%, and so forth – the greater your earnings.

As previously mentioned, this experiment consists of two independent rounds. This means that the
portion of the African continent map you will encounter in round 1 will be di!erent from that in round 2.
This also means that your memorization performance in round 1 will not directly a!ect your performance in
round 2. Specifically, round 1 will consist of 12 countries, while round 2 will feature 36 di!erent countries.
The time allotted for the memorization and test stages will reflect this: in round 1, you will have 8 minutes
to memorize these items and 6 minutes for completing the test; whereas in round 2, you will be given 24
minutes for memorization and 18 minutes to complete the test.

Your total earnings from this experiment will be the sum of the earnings from both tests (plus the
show-up fee). In consideration of the time allocated to each round, the earnings in round 2 for each

corresponding rank will be three times those of round 1.

The following table summarizes the ECUs you will earn by your ranking position in each test:
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ECU earned in round

Rank Test 1 Test 2

Top 10% 120 360
11%—20% 110 330
21%—30% 100 300
31%—40% 90 270
41%—50% 80 240
51%—60% 70 210
61%—70% 60 180
71%—80% 50 150
81%—90% 40 120
91%—100% 30 90

If two or more participants tie with respect to their points, they will always be ranked in the same and
more favorable ranking category. E.g., suppose two out of 10 participants get everything correct. In this
case, both will be ranked in the top 10% instead of both being placed in the 11%–20% rank. The 3rd best
participant will be ranked at their natural position, i.e., 21%–30%.

If you have any question, please press the buzzer at your desk on your right-hand side. The experimenter
will come and answer your question in private. Otherwise, if you have fully understood the task, please press
<Next page>. After pressing <Next page>, please remain quiet, and wait for all other participants to be
ready so that we can start the memorization stage of round 1.

<Next page>
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[Round 1. Memorization]

Round 1. Please memorize the names of the countries and capitals, and their location. Time left (sec.): 174
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[Round 1. Test]

Round 1. Test Time left (sec.): 253

Country location 4

Country name
Capital name

<Confirm/Next>

Note: You cannot return to previous entries.
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[Round 1 Questionnaire]

After this initial round, we would like you to fill in a short questionnaire. If you have any questions while
filling in the questionnaire, please press the buzzer at your desk on your right-hand side. The experimenter
will come and answer your question in private.

1. Please predict your ranking in the test for the previous round 1 by choosing one of the options below.
[Single-choice question]
Notes: If the ranking you predicted is consistent with your actual ranking category, you will earn 40 ECUs
as an additional reward; if your prediction is within 1 rank category higher or lower than your actual ranking
category, you will earn 20 ECUs as an additional reward; in all other cases (i.e., more than 1 rank category),
no reward will be earned.

Predicted rank Please select

Top 10% ↭
11%—20% ↭
21%—30% ↭
31%—40% ↭
41%—50% ↭
51%—60% ↭
61%—70% ↭
71%—80% ↭
81%—90% ↭
91%—100% ↭

Please click “Next page” to continue.

<Next page>

[Goalsetting page; shown before (after) the Information provision page for the NoInfo (Info) treatment]
We now ask you to set a goal for the ranking that you would like to achieve in round 2.

2. Please set a goal for your ranking in round 2 by choosing one of the options below. [Single-choice
question]

Predicted rank Please select

Top 10% ↭
11%–20% ↭
21%—30% ↭
31%—40% ↭
41%—50% ↭
51%—60% ↭
61%—70% ↭
71%—80% ↭
81%—90% ↭
91%—100% ↭

Please click “Next page” to continue.

<Next page>
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[Information provision page; shown after (before) the Goalsetting page for the NoInfo (Info) treatment]
Performance in the test for Round 1

Your rank in the test of round 1: [actual ranking in round 1]

Your predicted ranking for the test of round 1 was: [predicted ranking in round 1]
Your actual ranking is [XX] category(ies) [better/worse] than your predicted ranking / Your actual ranking
is the same as your predicted ranking.

Please click “Next page” to continue.

<Next page>
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[Round 2. Memorization]

Round 2. Please memorize the names of the countries
and capitals, and their location.

Your goal for test round 2: [goal of ranking category] Time left (sec.): 513
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[Round 2. Test]

Round 2. Test Your goal for test round 2: [goal of ranking category] Time left (sec.): 832

Country location 12

Country name
Capital name

<Confirm/Next>

Note: You cannot return to previous entries.
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Performance in the test for Round 2

Your rank in the test of round 2: [actual ranking in round 2]

Your goal for test round 2 was: [goal of ranking category]

You have completed this experiment. Well done!
While we calculate your earnings from the experiment, please complete a post-experiment survey.

<Next page>

[Post-experiment questionnaire survey, separated across multiple pages]

1. What is the full name of your major? [Insert text box]

2. In which year of study are you? [Single choice]

↭ Year 1 Undergraduate

↭ Year 2 Undergraduate

↭ Year 3 Undergraduate

↭ Year 4 Undergraduate

↭ Year 5 Undergraduate

↭ Year 1 Master student

↭ Year 2 Master student

↭ Year 3 Master student

↭ Year 1 PhD student

↭ Year 2 PhD student

↭ Year 3 PhD student

↭ Year 4 PhD student

↭ Year 5 PhD student

↭ Other, please specify [Insert text box]

3. What is your monthly disposable income (including all possible sources)? Yuan

4. What is your average score during your last academic semester? [Single choice]

↭ 90–100

↭ 80–89

↭ 70–79

↭ 60–69

↭ 50–59

↭ 40–49

↭ 30–39
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↭ 20–29

↭ 10–19

↭ 0–9

↭ Not relevant. I don’t need to take exams

5. How many times have you participated in incentivized scientific experiment as a subject before? [Single
choice]

↭ Never

↭ 1–3

↭ 4–6

↭ more than 6

6. What is your gender? [Single choice]

↭ Female

↭ Male

↭ Other

7. How many siblings do you have (including half-siblings and siblings adopted by parents) excluding
yourself? [Insert text box]

8. [Only shown when answer in Q7 > 0] What birth order are you among all children in your family
(including half-siblings and siblings adopted by parents)? [Insert text box]

9. Was the time given for the test stages su"cient for you to enter all names of countries and capitals
that you had memorized?

Time in the test for round 1 was su"cient

↭ Yes

↭ No

[If answered “No”] Why insu"cient? [Insert text box]

Time in the test for round 2 was su"cient

↭ Yes

↭ No

[If answered “No”] Why insu"cient? [Insert text box]

10. During the memorization or testing stage in round 2, did you generally feel that the e!ort required
to memorize names was greater or less than what you initially anticipated when setting your goals?
[Single-choice question]

↭ Much greater than anticipated

↭ Somewhat greater than anticipated
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↭ About what I anticipated

↭ Somewhat less than anticipated

↭ Much less than anticipated

11. [Control Only] Did learning about your rank in the test for round 1 cause you to change your goal for
the test for round 2 in your mind after you had already set your goal? [Single-choice]

↭ Yes

↭ No

[If answered “Yes”] Please recall what your updated goal was by choosing one of the options below.
[Single-choice]

Ranking goal Please select

Top 10% ↭
11%–20% ↭
21%–30% ↭
31%–40% ↭
41%–50% ↭
51%–60% ↭
61%–70% ↭
71%–80% ↭
81%–90% ↭
91%–100% ↭

12. How satisfied are you with your performance in the test for round 2? [Single-choice]

↭ Very satisfied

↭ Somewhat satisfied

↭ Neither satisfied nor unsatisfied

↭ Somewhat unsatisfied

↭ Very unsatisfied

13. How satisfied are you with your e!ort in memorization and test in round 2? [Single-choice]

↭ Very satisfied

↭ Somewhat satisfied

↭ Neither satisfied nor unsatisfied

↭ Somewhat unsatisfied

↭ Very unsatisfied

<Next page>

[End of Post-experiment questionnaire survey]

[Payo! Summary Page]
You will now see on your screen a summary of your ranking and earnings in each round.
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Round Your ranking Payo! in round (ECUs)

1 Actual number Actual number
2 Actual number Actual number

Your total earnings from the tests plus the [prediction payments] ECUs from your prediction in round 1 are:
[earnings task, in ECU] ECUs, which equals to [earnings task, in RMB] Yuan.
Show-up fee: 36 Yuan.

Your total earnings from the experiment: [total earnings] Yuan.

Please click confirm to acknowledge and continue

<Confirm>

The experiment is over. Thank you for your participation!

To ensure that other participants can participate in other related experiments of the School of Economics
under the same information conditions as you, we kindly ask you not to publicly discuss or disclose the
content and details of this experiment.

Please remain seated. We will now distribute a receipt form. Please write down your total earnings
stated above, fill in the details and sign. The experimenter will then come to your seat and pay out your
earnings via WeChat. Until then, please remain seated and stay on this page.

Your total earnings: [total earnings] Yuan.

Once you are paid, you are free to leave. Please leave both the instructions and the receipt form on your
table. Do not take anything with you but your belongings.
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B. Power analysis

B.1. Field experiment: realized power

This section reports the realized statistical power of the field experiment for subgroup-specific performance
e!ects. Since the main analyses distinguish subjects by the accuracy of their beliefs about relative baseline
performance, statistical precision depends not only on the overall sample size but also on the realized number
of observations within each belief-accuracy subgroup.

In our field experiment, the number of observations by group was as follows: NNoInfo = 23 & NInfo = 24

for underestimators, (NNoInfo = 9 & NInfo = 10 for the accurate group), and NNoInfo = 33 & NInfo = 32 for
overestimators. It is clear that the power for such a small number of observations is somewhat limited. This
limitation motivates the inclusion of a follow-up laboratory experiment that studies the same mechanism in
a more controlled environment, since the alternative of adding su"cient observations in the field would have
been too time and resource demanding, if not impossible.

Given a residual standard deviation of 2.068 (after controlling for baseline performance)1, the realized
power at a two-tailed 5% (10%) significance level at minimum detectable mean di!erence of 1 rank is
38.13% (50.55%) for underestimators and 49.58% (61.42%) for overestimators. The corresponding minimum
detectable mean di!erences at 80% power are 1.69 (1.50) ranks for underestimators and 1.44 (1.28) for
overestimators.

These calculations indicate that, while the field experiment is informative about behavior in a natural
setting, statistical precision is limited for subgroup-specific performance e!ects. This motivates the use of a
follow-up laboratory experiment to obtain more precise evidence on the same mechanism in a more controlled
environment.

B.2. Laboratory experiment

Ex-ante power analysis
To complement the field evidence, the laboratory experiment was designed to provide better-powered evi-
dence on the same treatment contrast and mechanism. This section presents the ex-ante power calculations
underlying the target sample size.

The key outcome variable in our experiment is the subject’s final test rank, which equals 10 if a subject
ranks in the (0, 10%] bracket, 9 if in (10%, 20%], . . ., down to 1 if in (90%, 100%]. Disregarding potential ties
in ranks and assuming an equal distribution of subjects across ranks, the standard deviation of final rank is
in theory

∑10
rank=1

(rank↓5.5)2

10 = 2.872.
We use 1.1 ranks as the benchmark minimum detectable mean di!erence. This value is guided by the

magnitude observed for underestimators in the field experiment that the information treatment improved
underestimators’ ranks by around 1 (Table 5 columns (1)–(2) on estimated di!erences for underestimators).
Because the field setting introduces external motivational factors that might attenuate the e!ect of goal
setting, we expect the improvement to be larger in a tightly controlled laboratory experiment, possibly up
to 1.5 ranks. To remain reasonable in our ex-ante power analysis, we use an expected minimum detectable
mean di!erence of 1.1 ranks (which represents a performance increase by only 11 percentage points in the
overall distribution).

1
Specifically, this is the standard deviation of the residuals from a regression of the final test rank on the dummies for the

baseline test rank.
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Our experimental design features a baseline test prior to the experimental intervention. Subjects’ per-
formance in this baseline test is highly predictive of their performance in the final test. From the field
experiment, we observed that controlling for the baseline test performance reduces the unexplained standard
deviation of the final test rank by 28%. For this power analysis, we conservatively assume a 25% reduction
from the theoretical standard deviation of 2.872, yielding an adjusted standard deviation of 2.154.

We base our calculation of expected mean di!erence and standard deviation on our own field experiment
rather than on previous laboratory studies of goal setting for a specific reason: our laboratory experiment was
explicitly designed to mirror the institutional features of the field experiment, including a real-e!ort task,
relative grading scheme, incentive structures, and informational timing of goal setting. Because previous
laboratory experiments on goal setting often di!er substantially in task nature, the presence of relative
performance evaluation, or the specific belief-elicitation mechanisms, we considered our own field data to be
the most contextually relevant prior for calibrating the expected e!ect size.

As a result, to detect the minimum mean di!erence of 1.1 ranks at a power of 80% and a two-tailed
significance level of 5%, it requires [(1.96+ 0.84) ·

↓
2 · 2.1542/1.1]2 = 60.124 subjects per treatment for each

accuracy type (underestimate, accurate, overestimate). Therefore, 120 subjects in total for both treatments
for a belief accuracy type are needed to be adequately powered.

As observed in our field experiment, 38% of the students underestimated their relative baseline perfor-
mance, 48% overestimated, and only 13% held accurate beliefs. Powering the laboratory experiment for
the smallest subgroup would therefore have required a substantially larger total sample. We consequently
treat analyses for the accurate-belief group as exploratory and base the sample-size target on the smallest
substantively relevant subgroup among underestimators and overestimators. Since accurate subjects are
the least likely to benefit from the provision of information they already know (albeit it may increase their
confidence thereof), we deemed this tradeo! to be acceptable.

Instead, we suppose that the smallest relevant subgroup (either underestimators or overestimators) would
constitute 40% of the sample. This leads us to the pre-registered total targeted number of observations of
300 = 120/40% to meet our power target. We stated in the pre-registry that in case of large deviations
from our assumptions, on e.g., group size for subgroups, or explanatory power of baseline performance, the
sample size would be adjusted accordingly to maintain our power target of 80%.

Realized power
We recruited 298 subjects for the laboratory experiment, which is very close to the target sample size of
300. The predictive power of the baseline rank for the final rank was also aligned well with our expectations
– after controlling for baseline performance, the standard deviation of the residuals was 2.186, compared
with the assumed value of 2.154. However, the realized distribution of belief types deviated noticeably from
our initial conjectures: 54.4% of subjects underestimated their performance (NNoInfo = 82 & NInfo = 80),
18.5% were accurate (NNoInfo = 28 & NInfo = 27), and 27.2% overestimated their performance (NNoInfo = 40

& NInfo = 41). Given these subgroup sizes, the realized power for overestimators dropped to 61.96% at a
two-tailed 5% significance level (and 73.22% at 10%) for the minimum detectable mean di!erence of 1.1;
the minimum detectable mean di!erence at 80% power would be 1.361 ranks. By contrast, the power for
underestimators improved to 89.29%.

A back-of-the-envelope calculation suggests that to reach the target of 120 subjects who overestimate
their baseline performance, we would need a total of 441 = 120/27.2% subjects. This would require recruiting
an additional 143 subjects. We decided against running further sessions for two primary reasons. First, our
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laboratory experiment was intentionally designed so that the data could be pooled with that of the field
experiment for the main analyses. Indeed, the pooled data provided su"cient observations to meet our
power targets by belief accuracy type: NNoInfo = 105 & NInfo = 104 for underestimators, (NNoInfo = 37 &
NInfo = 37 for the accurate group), and NNoInfo = 73 & NInfo = 73 for overestimators, each of which is well
in excess of the targeted 60. Second, the estimated treatment e!ects for overestimators in the laboratory
experiment turned out to be very small (see Table 5, 0.19 to 0.29 ranks, equivalent to 0.07(= 0.19/2.872) to
0.10(= 0.29/2.872) standard deviations). This suggested that the true e!ect is likely small, and our initially
expected minimum detectable mean di!erence was unlikely to be reached in this subgroup, making further
data collection practically unjustified.

Relative to the field experiment, the laboratory data substantially improve statistical precision, especially
for underestimators. At the same time, realized subgroup shares imply that precision remains heterogeneous
across belief types.

B.3. Interpretation for the combined evidence

Taken together, the power calculations clarify the evidentiary role of the two experimental settings. The
field experiment provides evidence from a natural setting but has limited precision for subgroup-specific
performance e!ects. The laboratory experiment substantially improves precision in a more controlled envi-
ronment, although precision in a single sample remains sensitive to ex-post deviations in subgroup shares
from the ex-ante assumptions.

Because the two experiments share highly similar institutional features and experimental designs, it is
conceptually and methodologically permissible to pool the data. We find it reassuring that the behavioral
patterns and results from the laboratory experiment and the field experiment are broadly consistent, espe-
cially on goal setting (see section 4 of the paper for more details). This consistency not only lays a solid
empirical foundation for pooling the data, but also brings greater confidence to the initial findings from the
field.

Crucially, pooling the data from both the field and the laboratory experiments provides ample obser-
vations to comfortably meet our ex-ante power targets (i.e., at least 60 subjects per treatment-subgroup).
As a result, the pooled sample provides su"cient statistical power to detect realistic e!ect sizes across all
belief-accuracy subgroups. These considerations motivate interpreting the single-experiment estimates with
appropriate caution, and placing particular weight on the pooled analyses when evaluating the subgroup-
specific performance e!ects in the main text.
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C. Conceptual Framework

This section of the appendix provides further details on the model presented in Section 3. Section C.1
discusses the modeling choices and simplifications relative to the literature. Section C.2 formalizes the cost
function over relative performance, the relevant domains, and the doer’s tie-breaking rule. Section C.3 proves
Proposition 1 and the predictions stated in Section 3.4. Finally, Section C.4 develops a simple equilibrium
extension that examines how a player’s goal and performance depend on her competitor’s.

C.1. Discussion of the model

The main text presents a deliberately stripped-down model, aiming for a simple framework to guide the
subsequent empirical analysis. Three simplifications deserve comment.

1. Falling short of goals leads to losses, but exceeding does not result in gains.
The conventional reference-point model based on Prospect Theory’s value function (Kahneman and Tversky,
1979) features both losses from falling short of the goal and gains from exceeding it (see, e.g., Heath et al.,
1999; Wu et al., 2008). We retain only the loss side, as in the present-bias model of Clark et al. (2020).
The motivation is twofold. First, omitting gains keeps the analysis simple, eliminating a concave reference-
dependent utility term over relative performance.2 Second, in a model of endogenous goal setting, gains from
exceeding the goal could create implausible incentives for the goalsetter to set a goal below yl – possibly
much lower – generating “free utility” at no e!ort cost, which strikes us as empirically implausible. In our
reduced form the goalsetter maximizes performance and does not directly value psychological gains or losses,
so this incentive does not literally arise; we note it, however, because it motivates the losses-only assumption
in endogenous-goal models more generally.

Our model di!ers from Clark et al. (2020) in two fundamental ways (beyond the obvious absence of an
explicit ω-ε structure). First, Clark et al. assume a linear loss function, while we allow diminishing sensitivity
to losses. This has the crucial implication that goals that are too high can be demotivating. Second, Clark
et al. focus on absolute performance, while we model relative performance and examine how miscalibrated
beliefs about relative ability a!ect goal setting.

2. The goalsetter’s ignorance of psychological costs.
In the model, the goalsetter chooses g to maximize y→(g), meaning she disregards any potential psychological
costs arising from k(g→y). In our deterministic, full-information setting, this is without loss of generality: by
Proposition 1, the goal that maximizes performance is also met exactly, y→(ĝ) = ĝ. Any goal g > ĝ generates
strictly positive psychological costs and strictly lowers performance, and thus would never be chosen. Note
that this argument relies on the absence of randomness in the doer’s environment; in a stochastic extension
(e.g., Koch and Nafziger, 2011) the goalsetter would trade o! expected performance against the expected
psychological cost of falling short due to random chance.

3. The goalsetter’s ignorance of material costs.
In a fully specified present-bias model, the goalsetter’s utility function would include material costs c(y),

2
Like Köszegi and Rabin (2006) and many other subsequent papers, our decision maker has both consumption utility

(material benefits and cost) and a reference dependent loss utility, but no gain utility. In Heath et al. (1999) and Wu et al.

(2008), utility is linearly separable in costs and benefits, with outcomes relative to the goal (the benefits) being evaluated

through a Prospect Theory value function.
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which together with the material benefits y pin down a preferred performance level yh > yl that the goalsetter
would like to implement. Any performance above yh would be ine"cient from her perspective. Our simplified
model drops c(y) from the goalsetter’s objective entirely. This corresponds to a setting where goals are
“weak”: the doer’s response y→(g) never reaches yh for any goal the goalsetter could set, so that the e!ective
constraint y < yh that the full model would impose is never binding. In an education or learning setting,
where the marginal cost of e!ort rises steeply and the motivational impact of goals appears limited, this
seems empirically reasonable as a first approximation.

Consider instead a setting where goals are “strong” – where the goalsetter could in principle implement a
performance above yh. Here, the optimal goal g→ implements yh exactly, with k↑(g→ → y) lying strictly above
the net marginal cost curve at y = yh.3 This “corner case” changes how information a!ects the performance
of someone who slightly overestimates her relative ability – i.e., whose true net marginal cost curve lies
marginally to the left of the perceived one. For such a person, reaching a given performance is harder when
others perform better, so the goalsetter’s preferred performance also shifts leftward, from y0

h
(under the

perceived curve) to y1
h

(under the true curve), with y1
h
< y0

h
. In the NoInfo treatment, the goalsetter sets g0

to implement y0
h

under the perceived curve. By continuity, k↑(g0 → y) still lies above true net marginal costs
at y = g0, so the doer still reaches her goal g0, performing above y1

h
. In the Info treatment, the goalsetter

targets the revised y1
h

and sets a lower goal g1 that implements it exactly. NoInfo performance therefore
exceeds Info performance for su"ciently small degrees of overestimation.4

A more complex model can therefore generate richer but less sharp predictions, but only for overestimators
and only in some cases. In any event, our experimental design and data would not allow us to distinguish
these cases, so we adopt the simpler, more parsimonious model.

C.2. Assumptions

Cost of relative performance. Although the main text works with cost as a function of relative perfor-
mance, the natural primitive is the cost of absolute performance. Let x ↔ R+ denote absolute per-
formance, with an associated cost function ĉ(x), which is continuous, twice di!erentiable, and satisfies
ĉ(0) = 0, ĉ↑(0) = 0, ĉ↑(x) > 0 for x > 0, ĉ↑↑(x) > 0 for x ↗ 0, and limx↔↗ ĉ↑(x) = ↘. Relative performance is
the di!erence between the decision maker’s absolute performance and the average absolute performance of
others, x̄, i.e., y = x→ x̄. The relative cost function is therefore c(y, x̄) = ĉ(y+ x̄). Where x̄ is held fixed, we
suppress it and write c(y).5

Domains. The construction of c(y, x̄) also pins down the domains that the main text left implicit. Relative
performance y = x → x̄ takes values in [→x̄,↘). Goals are defined on the same domain, g ↔ [→x̄,↘).

The doer’s maximization problem. We make the technical assumption that if the solution to the doer’s
problem, maxy y → k(g → y) → c(y), is non-unique, she will choose the highest performance level.

3
Note, if k→(g → y) intersected the net marginal cost curve at or below yh, the goalsetter could not push performance above

yh.
4
The case above is specific to overestimators with small belief errors. For larger degrees of overestimation and for underes-

timators, information a!ects goals and performance as in our reduced form.
5
The construction c(y, x̄) = ĉ(y+ x̄) justifies the shifts in the marginal net cost curves in Figures 2 and 3. Since students can

observe their own performance reasonably accurately, information about relative baseline test performance primarily teaches

them about the performance of others. A student who overestimates the performance of others (i.e., underestimates her own

relative ability) updates x̄ downward upon receiving information, shifting ((c(y) → y))→ to the right, as depicted in Figure 3a.

The opposite holds for students who overestimate their own relative ability.
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C.3. Proofs

Proposition 1: There exists a performance-maximizing goal ĝ > yl. For g ≃ yl, y→(g) = yl; for g ↔ (yl, ĝ],
y→(g) = g; for g > ĝ, y→(g) ↔ (yl, ĝ) and is strictly decreasing in g.

To prove the proposition, it is useful to first define some helpful notation. Denote the material utility
by a(y) := y → c(y). As c(y) is strictly convex, together with its regularity conditions, the solution yl that
maximizes a(y) exists, is unique, and the first order condition is both necessary and su"cient; it satisfies
a↑(yl) = 0.

Next, we express the psychological utility by b(y, g) := →k(g → y). Following our assumptions on k(·),
b(y, g) is strictly increasing and strictly convex in y for y ≃ g, and equals 0 otherwise. Whenever we refer to
the derivative of b(y, g) with respect to y at y = g, we mean the right derivative of k(z) at z = 0, denoted
by k↑(0+). Intuitively, this corresponds to the doer reaching her goal from below. By assumption, k↑(0+) is
bounded. Finally, by the concavity of k, an increase in g lowers by(y, g) at every y < g: a higher goal means
less marginal motivation for any unit increase in y.

Using these terms, we can express the doer’s problem as maxy↘[↓x̄,↗) a(y) + b(y, g).

Proof of Proposition 1. We first establish existence. The doer’s objective is continuous in y on [→x̄,↘) and
tends to →↘ as y ⇐ ↘, so y→(g) exists. We characterize y→(g) by considering the two cases: g ≃ yl (trivial)
and g > yl. The performance-maximizing goal ĝ – the threshold at which y→(g) turns from rising to falling
– emerges in the second case.6

Case 1: g ≃ yl. As a(y) is maximized at yl, and b(y, g) ≃ 0 everywhere with b(yl, g) = 0 when g ≃ yl, the
doer’s objective a(y) + b(y, g) attains its maximum at y = yl, giving y→(g) = yl.

Case 2: g > yl. Since a↑(yl) = 0 and a↑(y) < 0 for y > yl, increasing y above yl reduces the material
payo!; this loss must be compensated by a su"ciently large marginal psychological benefit by(·). But since
a↑(yl) = 0, it must be that when g is su"ciently close to yl, by(y, g) + a↑(y) > 0 for any y ↔ [yl, g]. For such
goals, the optimal y must hence be at the corner, i.e., y = g, so y→(g) = g.

Since goals only a!ect by(·) but not a↑(y), and since by(y, g) is bounded, increasing in y (up to g) but
decreasing in g, and c↑(y) ⇐ ↘ as y ⇐ ↘, there must exist some g̃ for which by(·, g̃) first meets →a↑(·) (from
above). Since by(·) and →a↑(·) do not have kinks, this first meeting is either (a) a crossing at the corner
y = g̃, or (b) a tangency at a point yt ≃ g̃. Thus for g ↔ (yl, g̃], the solution is at the corner and performance
rises one-for-one with the goal: y→(g) = g. Cases 2a and 2b below characterize what happens for g > g̃ under
(a) and (b), respectively.

Case 2a. Further increasing g above g̃ lowers by(·) without a!ecting a↑(y), so the curves intersect at some
y < g̃, the new doer’s optimum, which falls short of the goal. It follows that the performance-maximizing
goal is ĝ = g̃, and y→(g) is decreasing in g for g > ĝ (assuming a single intersection).

Case 2b. If yt = g̃ (the tangency occurs at the corner), the argument from Case 2a applies directly.
Otherwise, yt < g̃, and so the curves touch at an interior point, with by(·, g̃) lying above →a↑(·) for all y ≃ g̃

except at yt, which is a saddle point. Increasing g slightly above g̃ separates the saddle point into a local
maximum and a local minimum, with the former – where by(·) crosses →a↑(·) from above – being the focus
of our analysis. Hence, we need to check whether the corner yc = g or the local maximum, yloc, is globally
optimal.

6
We reserve g↑ for the goalsetter’s optimal goal, which coincides with ĝ since the goalsetter maximizes y↑(g).
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At g = g̃, the local maximum yloc is just emerging from the saddle point and is thus strictly worse than
the corner yc. As g rises above g̃, however, the utility di!erence U(yc) → U(yloc) is strictly decreasing in g,
so the corner’s advantage shrinks. To see this, write:

U(yc) → U(yloc) = b(yc, g) + a(yc) → b(yloc, g) → a(yloc)

Di!erentiating with respect to g using by(yloc, g) + a↑(yloc) = 0 yields

d
[
U(yc) → U(yloc)

]

dg
= [by(y

c, g) + a↑(yc)] · dy
c

dg
+ bg(y

c, g) → bg(y
loc, g)

Using the fact that at the corner yc = g, so dyc/dg = 1 and that by(yc, g) = →bg(yc, g), the derivative of the
utility di!erence simplifies to

a↑(yc) + by(y
loc, g).

Adding and subtracting a↑(yloc) and making use once again of the observation that the derivative is zero at
the local maximum, we get

a↑(yc) + by(y
loc, g) + a↑(yloc) → a↑(yloc) = a↑(yc) → a↑(yloc).

Since yc > yloc > yl, we have a↑(yc) < a↑(yloc) < 0. Hence:

d[U(yc) → U(yloc)]

dg
= a↑(yc) → a↑(yloc) < 0 (C.1)

Moreover, since by(·) is bounded while c↑(y) ⇐ ↘ as y ⇐ ↘, the corner cannot remain optimal indef-
initely: there exists a goal at which the doer is indi!erent between the two, and the doer prefers the local
maximum thereafter. By the assumed tie-breaking rule, the doer chooses the corner at the indi!erence goal.
Performance there equals the goal, so this is the performance-maximizing goal ĝ.7

A marginal increase in g beyond this point leads to a discontinuous decrease in y→ from the corner
to the local maximum. For further increases in g, by(·) shifts down pointwise while →a↑(·) is unchanged,
so the intersection moves leftward: yloc is strictly decreasing in g. Altogether, y→(g) = g on (yl, ĝ], and
y→(g) ↔ (yl, ĝ) is strictly decreasing for g > ĝ (assuming a single local maximum, and noting that if by(·)
crosses →a↑(·) at the corner before the indi!erence point is reached, the analysis of Case 2a applies).

Robustness. In Case 2a, we assumed by and →a↑ cross only once (so the corner gives way to a single interior
optimum). In Case 2b, we assumed that a single interior local maximum competes with the corner. Because
we impose relatively few assumptions on the shape of c↑ and k↑, it could be possible that by(·, g) and →a↑(·)
intersect multiple times for a given g, and that the number of local maxima may change as g rises. We now
show that the characterization of y→(g) is una!ected by such configurations.

First, suppose that for a given g, the doer’s problem has two local maxima yi and yj with yi < yj .
Following the same steps as in Case 2b, the lower maximum becomes relatively more attractive as g rises:

U(yj) → U(yi) = b(yj , g) + a(yj) → b(yi, g) → a(yi)

7
Without the tie-breaking rule, if the doer took yloc at the indi!erence point, the supremum of y↑(g) would then be ap-

proached but never attained, and no performance-maximizing goal would exist. Crucially, this would imply that the goalsetter ’s

problem would not have a maximum.
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d
[
U(yj) → U(yi)

]

dg
= bg(y

j , g) → bg(y
i, g) = by(y

i, g) → by(y
j , g) < 0 (C.2)

where the inequality follows from by being increasing in y and yi < yj . In other words, the doer would never
want to switch from the lower local maximum yi to the higher yj as g rises. Combined with the fact that
each individual local maximum is strictly decreasing in g (as shown in Cases 2a and 2b), y→(g) is strictly
decreasing in g as long as the set of local maxima remains unchanged.

Next, suppose an increase in g to gn introduces a new local maximum yn. Following the argument of
Case 2b, yn must have been a saddle point at gn → ϑ, with a higher local maximum or the corner case yk

existing above it (so yn < yk). By continuity, U(yk) > U(yn) at gn. Note that the appearance of yn and any
downward jump from yk to yn at a higher goal is consistent with our characterization. The only concern is
an upward jump. Hence, suppose there exists a lower local maximum yi < yn that the doer was choosing at
gn → ϑ. By equation (C.1) or (C.2), yi remains preferred to yk at gn. Combined with yk preferred to yn at
gn, yi is also preferred to yn at gn, and remains so as g rises (by equation (C.2)). Hence the introduction of
yn cannot cause an upward jump in y→(g).

Lastly, suppose a local maximum yj is eliminated when g rises to ge – i.e., yj becomes a tangency point
at ge, and for g > ge, by drops below →a↑ in the neighborhood of yj . For our characterization, the only
concern is whether this elimination causes y→ to jump upward. A local maximum below yj always exists (by
lies above →a↑ at yl). Let yi be the lower local maximum just before yj . If the doer was at yi just before ge,
the elimination of yj does not a!ect her choice. If the doer was at yj itself and she drops to the lower local
maximum yi, the downward jump is consistent with our characterization. Let yk > yj denote a higher local
maximum or the corner. An upward jump to yk cannot occur: by construction, U(yj) > U(yk) at ge → ϑ and
U(yi) > U(yj) at ge (as yj becomes tangent from below). By continuity, U(yi) > U(yj) also at ge → ϑ↑, for
some ϑ↑ < ϑ, where equation (C.1) or (C.2) gives U(yj) > U(yk) as well. Hence U(yi) > U(yk) at ge → ϑ↑, and
– since equation (C.1) or (C.2) preserves the inequality as g rises to ge – at ge as well. The doer therefore
falls to yi, not up to yk.

This completes the proof of Proposition 1.

Proof of Predictions. The goalsetter’s problem is to set a goal that results in the highest performance. Let x̄1

denote the true average absolute performance of others. Since all students learn their baseline performance
before the final test, the doer responds to the true cost c(y, x̄1) = ĉ(y + x̄1) regardless of treatment. Treat-
ments di!er only at the goal-setting stage: an Info goalsetter knows x̄1 and sets the performance-maximizing
goal g1; by Proposition 1, this goal is met exactly, so realized performance is y1 = g1. A NoInfo goalsetter
instead holds a possibly mistaken belief x̄0 and sets the goal g0 that would maximize performance if x̄0 were
correct. The realized performance y→(g0), however, is the doer’s response to the true cost, which may di!er
from the performance the goalsetter anticipates.

Case 1. Overestimating others’ absolute performance: x̄0 > x̄1.

Overestimating others’ absolute performance is equivalent to underestimating one’s own relative ability (and,
in the context of the experiment, underestimating one’s baseline performance). Since the goalsetter overes-
timated others’ performance, the truth is lower: x̄1 = x̄0 → !, ! > 0. This decrease shifts the cost curve,
and hence the net marginal cost →a↑(·), as a function of y to the right: c(y +!, x̄1) = c(y, x̄0) since

c(y, x̄0) = ĉ(y + x̄0) = ĉ(y + (x̄1 +!)) = ĉ((y +!) + x̄1) = c(y +!, x̄1).
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In other words, the true net marginal cost curve (under x̄1) is the perceived one (under x̄0) shifted to the
right by !. Raising the goal by ! shifts the marginal psychological benefit by(·) to the right by the same
amount. Hence if g0 is the optimal goal under x̄0, then g1 = g0 +! is optimal under x̄1.

Under the true cost c(·, x̄1), the Info goal g1 is performance-maximizing, so y→(g1) = g1. The NoInfo goal
lies below it, g0 = g1 → ! < g1 = ĝ, so by Proposition 1, it induces strictly lower performance (y→(g0) = g0

if g0 > yl and y→(g0) = yl otherwise). The Info performance therefore exceeds NoInfo performance.

Case 2. Underestimating others’ absolute performance: x̄0 < x̄1.

Underestimating others’ absolute performance is equivalent to overestimating one’s own relative ability. Since
the goalsetter underestimated others’ performance, the truth is higher: x̄1 = x̄0 +!, ! > 0. This increase
shifts the cost curve, and hence the net marginal cost →a↑(·), as a function of y by ! to the left. Following
the same argument as in Case 1, it must be that if g1 is the optimal goal under x̄1, then g0 = g1 + ! is
optimal under x̄0.

Under the true cost c(·, x̄1), the Info goal g1 is performance-maximizing, so y→(g1) = g1. The NoInfo
goal lies above it, g0 = g1 + ! > g1 = ĝ, so by Proposition 1, it induces strictly lower performance
(y→(g0) ↔ (yl, ĝ)). The Info performance therefore exceeds NoInfo performance.

Case 3. Accurate beliefs: x̄0 = x̄1.

As students in the Info and NoInfo treatment hold the same beliefs, they solve the same problem at all
stages. The prediction follows immediately.

C.4. A simple equilibrium model of goalsetting

Lastly, we formalize a simple equilibrium model of goal setting. As in our main model, the goalsetter has
an inherent preference for more e!ort than the doer. The model di!ers from the reduced form in the main
text in two respects: it adopts explicit ω-ε preferences, and the action space is binary (high vs. low e!ort)
to keep the strategic problem tractable.

We will show that the optimal goal may depend on the competitor’s goal. Informing a player that her
competitor’s cost of e!ort is higher (lower) – e.g., that her relative performance in the baseline test of the
experiment is better (worse) than expected – can lead her to increase (decrease) her goal and her e!ort,
thereby a!ecting her chance of winning.

The Setting. Suppose two present-biased players, i ↔ {1, 2}, compete against each other. At time t = 2,
each player decides on an e!ort level ei ↔ {0, 1}, which results in an immediate cost of ci > 0 (for ei = 1).
Winning the game results in a delayed benefit of 1 at time t = 3. Let pi(ei, ej) denote player i’s probability
of winning. Winning probabilities are symmetric among players, meaning that pi = 1/2 if ei = ej , pi = pH

if ei > ej and pi = pL if ei < ej for any i, with 0 < pL < 1/2 < pH < 1 and pL + pH = 1. We denote the
increase in the likelihood of winning arising from high e!ort by ! ⇒ pH → 1/2 (= 1/2 → pL).

At time t = 1, the player can set a goal to win, gi = 1, or “to lose”, gi = 0. As a convention, we speak
of setting “a goal” when the goal is to win and setting “no goal” otherwise. Neither achieving nor exceeding
the goal has any value. It is only when the decision maker misses her goal that she su!ers a psychological
cost of failure of k > 0 at time t = 3.

The goal’s only benefit is the ‘stick’, which the t = 1 self may use to motivate the future version of
herself to exert more e!ort. Let ωi ↔ (0, 1) denote her present-bias discount factor (with exponential time
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discounting normalized to ε = 1 for simplicity throughout).

The E!ort Problem. At time t = 2, the doer faces the following maximization problem:

max
ei↘{0,1}

ωi · [pi(ei, ej) → (1 → pi(ei, ej)) · gi · k] → ci · ei (C.3)

Notice that we can rewrite the discounted utility from the perspective of t = 2 as U2
i
(ei, ej , gi) = ωi ·

[(1 + gi · k) · pi(ei, ej) → gi · k]→ ci · ei. This highlights the key idea, namely that a goal of winning increases
the relative incentives to exert e!ort while imposing a “fixed cost” of k.

Solving the t = 2 problem, we see that high e!ort (ei = 1) is preferred over low e!ort (ei = 0) whenever

ωi · (1 + gi · k) · ! ↗ ci. (C.4)

What may be surprising at first is that i’s e!ort is independent of the other player’s e!ort. This is due
to the binary nature of e!ort and winning probabilities, which imply a symmetry in how e!ort translates to
winning. While it may appear as if this structure creates a meaningless game, i.e., where i’s choices do not
depend on j’s choices, we will shortly see that this is not at all the case when we consider the goal-setting
problem.

Denote the highest costs at which high e!ort is still exerted, i.e., the cuto!, as c̄i ⇒ ωi · (1 + gi · k) · !.8

It highlights that (the cuto! cost of) e!ort is decreasing in the degree of present bias (ωi ⇑), increasing in
how strongly e!ort a!ects the likelihood of winning (! ⇓), and increasing in having a goal. Moreover, the
higher the cost of falling short of the set goal (k ⇓), the easier it becomes to incentivize high e!ort.

The Goalsetting Problem. At time t = 1, each player takes the Subgame Perfect Nash Equilibrium
outcome of the e!ort provision stage as given. Denoting i’s equilibrium e!ort following some goal gi as
e→
i
(gi) (noting that i’s e!ort is independent of j’s e!ort and therefore also unrelated to j’s goal), player i

solves

max
gi↘{0,1}

ωi ·
[
(1 + gi · k) · pi(e→i (gi), e→j (gj)) → gi · k → ci · e→

i
(gi)

]
(C.5)

The time t = 1 self decides whether it is worthwhile to impose higher incentives for e!ort at t = 2. Due
to present-bias, she may find this to be worthwhile if higher e!ort outweighs the psychological cost from
non-attainment, which occurs with a strictly positive probability since pH < 1.

As we have not yet imposed any constraints on any of our model’s parameters, it comes as no surprise
that the goal setting problem can be entirely uninteresting in some cases. These cases immediately follow
from inequality (C.4), which determines e!ort. In particular, if ωi · ! ↗ ci, the t = 2 self prefers to exert
high e!ort regardless of whether she has a goal or not. Here, there is no disagreement between her and her
previous t = 1 self, who prefers high e!ort as long as ! > ci. Alternatively, if ωi · (1 + k) · ! < ci, the t = 2

self is uninterested in pursuing high e!ort even with a goal of winning as the cost of e!ort is simply too
large. Since goals impose a strictly positive psychological cost (on both the doer and the goal-setter) yet do
not fundamentally change the e!ort problem, they would never be set. For the remaining analysis we will
therefore restrict ourselves to:

8
As a convention, we break indi!erence always in favor of high e!ort and setting a goal.

29



Assumption 1: Assume ωi · ! < ci ≃ ωi · (1 + k) · ! for all i ↔ {1, 2}.

The implication of this assumption is that goals matter, meaning that any player i at time t = 2 exerts e!ort
if and only if gi = 1, or, in short, e→

i
(gi) = gi. But while having a goal will induce high e!ort, the question

remains whether the player is interested in setting a goal at time t = 1.
Setting a goal and not setting a goal result in the following payo!s (with i’s future e!ort pinned down by

her respective goal). For notational convenience, we fixed j’s e!ort and omitted gj in the following equations.

U1
i
(gi = 1, e→

i
(gi), ej = 0)/ωi = (1 + k) · pH → k → ci

U1
i
(gi = 0, e→

i
(gi), ej = 0)/ωi = 0.5

U1
i
(gi = 1, e→

i
(gi), ej = 1)/ωi = (1 + k) · 0.5 → k → ci

U1
i
(gi = 0, e→

i
(gi), ej = 1)/ωi = pL

Player i thus finds it optimal to set a goal if the other player exerts low e!ort whenever ci ≃ !→ pLk := c̄0,
and if the other player exerts high e!ort whenever ci ≃ ! → 0.5k := c̄1. The di!erence between these two
conditions arises from the fact that goals become relatively more costly to set when the other person is
exerting high e!ort, for the likelihood of not meeting one’s goal is higher when the other person exerts high
e!ort.

In general, there will be two types of equilibria, one where behavior on equilibrium path is identical
among players, which occurs when goals (or no goals) are the dominant choice, and one where behavior
di!ers between the two players. It is in the second type of equilibrium where players’ preferences over goals
are typically shaped by their competitor’s goals. For ease of exposition, we separate our discussion of the
equilibria along these two types, starting with the first. Throughout, let g ⇒ (g1, g2).

Proposition: The symmetric Subgame Perfect Nash Equilibria are:
1. If ci > ! → pLk for all i ↔ {1, 2}, then g→ = (0, 0).
2. If ci ≃ ! → 0.5k for all i ↔ {1, 2}, then g→ = (1, 1).
E!ort is characterized by e→

i
(gi) = gi for all i ↔ {1, 2} and all gi ↔ {0, 1}.

The first equilibrium describes an outcome of the game where both players set no goals and subsequently
exert no e!ort. The increase in the likelihood to win (!) that arises from inducing high e!ort via setting a
goal does not outweigh the extra cost of e!ort (ci) and the chance of su!ering the psychological cost after
losing (k), which occurs with probability pL if the other opponent only exerts low e!ort. For both players,
no goal is the dominant choice when their cost from non-attainment or their cost of e!ort is relatively
high. The inequality that pins down the equilibrium also emphasizes the double-edged nature of k: while a
higher psychological cost-parameter k helps induce e!ort (equation C.4), it also makes goals more expensive,
possibly resulting in no goals being set in equilibrium.

The second equilibrium describes the opposite situation. Here, setting a goal is the dominant choice for
both. The cuto! highlights that even when the psychological cost arises in 50% of all interactions due to
one’s opponent exerting high e!ort, the improvement in the chance of winning still outweighs the cost.

Both SPNEs are similar; players face a dominant choice when deciding their goal. At the same time, the
discussion also highlights the key aspect of this game, namely that goals become relatively more costly to
set when the other person is exerting high e!ort. This is indicated by the di!erence between the cost cuto!
value when the other player exerts high e!ort (c̄1) compared to when the other player exert low e!ort (c̄0).
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Proposition: The non-symmetric pure strategy Subgame Perfect Nash Equilibria are:
3. If ci > ! → pLk for i yet cj ≃ ! → pLk for j ⇔= i, then gi = 0, gj = 1.
4. If ! → 0.5k < ci ≃ ! → pLk yet cj ≃ ! → 0.5k for j ⇔= i, then gi = 0, gj = 1.
5. If ! → 0.5k < ci ≃ ! → pLk for all i ↔ {1, 2}, then gi = 1, gj = 0 where j ⇔= i.
E!ort is characterized by e→

i
(gi) = gi for all i ↔ {1, 2} and all gi ↔ {0, 1}.

The third type of equilibrium occurs when one player never finds it useful to set a goal due to relatively
high cost, while the other has relatively low e!ort cost (at least below c̄0). Given the lack of goal from her
competitor, she herself sets a winning goal. This is our first equilibrium where di!erential e!ort costs result
in the person with the lower e!ort cost to set a goal of winning, to exert more e!ort than her opponent in
the e!ort stage, and thus to win more often.9

The fourth equilibrium is similar to the third in that the player with the lower cost is the one setting the
goal. Unlike before, however, the player with the relatively higher cost would set a goal as long as the other
does not. But since setting a goal is a dominant choice for the lower-cost player, it is perfectly determined
who sets the goal.

The fifth equilibrium removes any dominant choice. E!ort costs are such that each player finds it optimal
to set a goal if and only if the other person has not. Consequently, we have multiple equilibria where only
one player setting a goal is the equilibrium outcome.

These equilibria are most relevant to our experimental setting. In equilibria 4 and 5, at least one
player’s equilibrium choice is determined by that of the other. The same holds for equilibrium 3 when
j lacks a dominant choice, i.e., cj ↔ (c̄1, c̄0]. These equilibria predict that a player, who underestimates
(overestimates) their opponent’s cost, and hence their opponent’s goal and e!ort, will adjust their own
goal upwards (downwards). Thus, participants in our experiments, who learn that their performance in a
baseline test is better (worse) than initially expected (with relative performance being inversely related to
the opponent’s e!ort costs) will revise their goals upwards (downwards).

There are multiple ways to arrive at these predictions. For those who underestimate their opponent’s
cost, we could take equilibrium 4 as a starting point. Suppose player i thinks j’s dominant choice is to set a
goal due to having very low e!ort cost. Upon learning this is not the case, they “play” equilibrium 5, where
in some (but not necessarily all) equilibria, it will be i who is setting a goal and not j. On average, this
predicts an upward adjustment in i’s goal setting behavior.

Equilibrium 3, can be used in a similar fashion for someone who overestimate their opponent’s cost, yet
does not have a dominant choice for their goal (cj ↔ (c̄1, c̄0]). Upon learning that their opponent’s cost is
not as high as initially thought, they “play” equilibrium 5. Again in some equilibria, it will now be j that
doesn’t set a goal, which, on average, predicts a downward adjustment of j’s goal setting behavior.

The same prediction can be made using only equilibrium 5, together with an equilibrium refinement that
selects which player sets a goal. The simplest criterion here is the lowest e!ort cost (when such costs are
public knowledge). This cost ordering is natural: players with lower e!ort costs have more to gain and less
to lose from setting a goal.10

9
A sub-case of this equilibrium occurs when cj ↑ c̄1. In this case, setting a goal would also be j’s dominant action.

10
The presence of multiple equilibria imply that there must also exist a mixed strategy equilibrium (at the goal setting stage).

It is easy to show that the likelihood of setting a goal equals Pr(gi = 1) =
!↓pLk↓cj

!k . As common in many mixed strategy

solutions, the comparative statics are both counter-intuitive, and, more importantly, do not necessarily match the actual data.

In particular, the equilibrium suggests i’s likelihood of setting a goal is decreasing in cj . This is at odds with what we observe

when subjects are allowed to adjust their goals in response to information as discussed above. Mechanically speaking, the reason

behind this mixed-strategy result is that a higher cost cj makes it more costly for j to set a goal. In order for j to be indi!erent

between setting a goal and not, i’s likelihood of having a goal (and thus exerting high e!ort) must fall in equilibrium as this
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Going beyond goals, we observe that the equilibrium model makes the same prediction in terms of goals
and performance as our non-equilibrium model for those who underestimated their performance. In the
equilibrium model, a higher goal is accompanied by higher e!ort and higher performance (i.e., likelihood of
winning). It di!ers, however, for those who overestimated their performance. While the non-equilibrium
model predicted lower goals but higher performance, the equilibrium model predicts lower goals and lower
performance. Finally, for those who accurately estimate their performance, the equilibrium model has
nothing new to add, for there is no reason to expect any other equilibrium to be played.

Apart from these specifics, what does the equilibrium model of goal setting teach us relative to a non-
equilibrium model? First, that the presence of other people who set ambitious goals may cause some people
to be less ambitious themselves – unlike in a pure decision problem. This introduces, to a certain degree,
some unpredictability, i.e., multiple equilibria. However, once goals are set, e!ort essentially follows goals in
predictable ways. After all, goals are useful only when they are costly to meet - or rather, too costly to fall
short of. How e!ort (and thus performance) follows goals can be analyzed more easily in a non-equilibrium
setting, allowing us to go beyond a simple binary choice problem towards a richer continuous setting where
incentives from goals can be convex.

improves j’s utility of setting a goal relatively more than not setting one.
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D. Additional figures and tables
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Figure D.1: Distribution of the number of pages submitted

Notes: This figure shows the percentage of participants who submitted a given number of total pages in the
baseline test (12 countries total) and the final test (36 countries). One page equals one country.
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Table D.1: Variable definitions

Variable Name Definition
Info =1 if in Info treatment; 0 otherwise
Baseline test rank =10 if student ranks in the (0, 10%] bracket, 9 if in (10%, 20%]

bracket, etc., for the baseline test.
Absolute performance baseline test Field experiment: time (in seconds) of holding the plank in the baseline

test; Lab experiment: total number of correct entries in baseline test
Predicted baseline test rank Predicted rank for the baseline test rank, =10 if (0, 10%]; =9 if (10%,

20%], etc.
Goal Goal for the final test rank, =10 if (0, 10%]; =9 if (10%, 20%], etc.
Underestimate =1 if actual test rank is higher than the predicted baseline test rank; 0

otherwise
Accurate =1 if actual test rank equals the predicted baseline test rank; 0

otherwise
Overestimate =1 if actual test rank is lower than the predicted baseline test rank; 0

otherwise
Final test rank =10 if student ranks in the (0, 10%] bracket, 9 if in (10%, 20%]

bracket, etc., for the final test
Absolute performance final test Field experiment: time (in seconds) of holding the plank in the final

test; Lab experiment: total number of correct entries in final test
Gender: female =1 if the student is female; 0 otherwise
Monthly income Monthly disposable income (in CNY)
No. of siblings Number of siblings
Birth order Order of birth in all siblings

Specific to field experiment:
GPA =GPA score in previous academic year (out of 100 points)
Age Age
Height Height (in centimeters)
Weight Weight (in kilograms)
Fat rate Body fat rate
Metabolic rate Basic metabolic rate
Han =1 if the student’s ethnicity is Han; 0 otherwise
A"liated =1 if the student is a Communist Party member or a Youth League

member; 0 otherwise
Urban Hukou =1 if the student has non-agricultural Hukou before enrolling in

university; 0 otherwise
Boarding school =1 if the student has ever attended boarding school before enrolling in

university; 0 otherwise
Healthy =1 if the student is very healthy or healthy in a 5-level scale; =0

otherwise

Specific to lab experiment:
Gender: other =1 if the student selected the “Gender: other” option; 0 otherwise
GPA =GPA score in previous academic year (out of 100 points); -1 if no

GPA in the previous academic year.
No GPA =1 if student does not have a GPA from the previous academic year
Student: undergraduate =1 if student is an undergraduate student; 0 otherwise
Student: master or PhD =1 if student is either a master or PhD student; 0 otherwise
Participation in experiment =0 if never participated in an experiment before, =1 if participated 1-3

times before, =2 if participated more than 3 times before
Reset goals =1 if student stated they revised their goal after learning about their

baseline performance and set a goal di!erent from their initial one; 0
otherwise. NoInfo treatment only
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Table D.2: Summary statistics

Median Mean Std. Dev. Min. Max. Obs.
Data: Field experiment

Info 1.0 0.504 0.502 0.0 1.0 131
Predicted baseline test rank 6.0 6.023 2.522 1.0 10.0 131
Goal 8.0 7.771 1.940 3.0 10.0 131
Baseline test rank 5.0 5.298 2.841 1.0 10.0 131
Final test rank 5.0 5.389 2.868 1.0 10.0 131
Absolute performance baseline test 130.1 137.725 58.338 41.3 388.6 131
Absolute performance final test 193.2 203.724 77.843 59.7 489.8 131
Underestimate 0.0 0.359 0.481 0.0 1.0 131
Accurate 0.0 0.145 0.353 0.0 1.0 131
Overestimate 0.0 0.496 0.502 0.0 1.0 131
Gender: female 1.0 0.687 0.465 0.0 1.0 131
Monthly income 2000.0 2276.870 2656.839 0.0 30000.0 131
No. of siblings 0.0 0.558 0.856 0.0 5.0 129
Birth order 1.0 1.198 0.547 1.0 4.0 131
GPA 86.0 84.286 9.279 16.0 94.2 131
Age 19.6 19.567 1.003 15.5 22.0 131
Height 164.7 166.092 8.302 151.1 192.1 130
Weight 56.0 58.198 10.574 37.4 93.9 130
Fat rate 22.7 22.891 5.922 5.8 49.8 130
Metabolic rate 1417.0 1487.223 198.008 1198.0 2181.0 130
Han 1.0 0.916 0.278 0.0 1.0 131
A"liated 1.0 0.939 0.240 0.0 1.0 131
Urban Hukou 1.0 0.817 0.388 0.0 1.0 131
Boarding school 1.0 0.603 0.491 0.0 1.0 131
Healthy 1.0 0.794 0.406 0.0 1.0 131
Data: Lab experiment

Info 0.0 0.497 0.501 0.0 1.0 298
Predicted baseline test rank 5.0 4.758 2.269 1.0 10.0 298
Goal 6.0 6.379 2.244 1.0 10.0 298
Baseline test rank 6.0 5.628 2.842 1.0 10.0 298
Final test rank 6.0 5.453 2.869 1.0 10.0 298
Absolute performance baseline test 8.0 8.188 4.120 0.0 23.0 298
Absolute performance final test 22.0 22.493 9.023 0.0 53.0 298
Underestimate 1.0 0.544 0.499 0.0 1.0 298
Accurate 0.0 0.185 0.389 0.0 1.0 298
Overestimate 0.0 0.272 0.446 0.0 1.0 298
Gender: female 1.0 0.705 0.457 0.0 1.0 298
Gender: other 0.0 0.007 0.082 0.0 1.0 298
Monthly income 3000.0 3588.601 1357.681 0.0 10000.0 298
Number of siblings 0.0 0.758 1.319 0.0 10.0 298
Birth order 1.0 1.141 0.841 0.0 8.0 298
GPA 65.0 61.315 24.072 -1.0 85.0 298
No GPA 0.0 0.111 0.314 0.0 1.0 298
Student: undergraduate 1.0 0.913 0.283 0.0 1.0 298
Student: master or PhD 0.0 0.087 0.283 0.0 1.0 298
Participation in experiments 0.0 0.554 0.619 0.0 2.0 298
Earnings total (RMB) 98.0 98.497 21.079 60.0 140.0 298
Data: Lab experiment - goal reset

Reset goals 1.0 0.587 0.494 0.0 1.0 150
Goal 7.0 6.453 2.399 1.0 10.0 298
Info 1.0 0.792 0.407 0.0 1.0 298
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Table D.3: Randomization check

NoInfo Treatment (1) Info Treatment (2)

Obs Mean Std. Dev. Obs Mean Std. Dev.
Data: Field experiment

Baseline test rank 65 5.631* 2.950 66 4.970 2.712
Absolute performance baseline test 65 139.794 55.558 66 135.688 61.310
Predicted baseline test rank 65 6.308 2.610 66 5.742 2.420
Underestimate 65 0.354 0.482 66 0.364 0.485
Accurate 65 0.138 0.348 66 0.152 0.361
Overestimate 65 0.508 0.504 66 0.485 0.504
Gender: female 65 0.692 0.465 66 0.682 0.469
Monthly income 65 2,050.308 1,116.638 66 2,500.000 3,576.031
No. of siblings 63 0.413 0.557 66 0.697 1.052
Birth order 65 1.108 0.437 66 1.288 0.627
GPA 65 84.756 7.648 66 83.823 10.685
Age 65 19.639 0.904 66 19.498 1.095
Height 65 166.258 8.080 65 165.925 8.579
Weight 65 59.046 10.331 65 57.349 10.824
Fat rate 65 23.018 5.232 65 22.763 6.578
Metabolic rate 65 1,497.600 201.456 65 1,476.846 195.509
Han 65 0.908 0.292 66 0.924 0.267
A"liated 65 0.938 0.242 66 0.939 0.240
Urban Hukou 65 0.815 0.391 66 0.818 0.389
Boarding school 65 0.569 0.499 66 0.636 0.485
Healthy 65 0.785 0.414 66 0.803 0.401

Data: Lab experiment

Baseline test rank 150 5.620 2.905 148 5.635 2.788
Absolute performance baseline test 150 8.173 4.286 148 8.203 3.959
Predicted baseline test rank 150 4.827 2.322 148 4.689 2.219
Underestimate 150 0.547 0.499 148 0.541 0.500
Accurate 150 0.187 0.391 148 0.182 0.388
Overestimate 150 0.267 0.444 148 0.277 0.449
Gender: female 150 0.700 0.460 148 0.709 0.456
Gender: other 150 0.000 0.000 148 0.014 0.116
Monthly income 150 3,519.353 1,249.625 148 3,658.784 1,459.985
Number of siblings 150 0.627 1.059 148 0.892 1.530
Birth order 150 1.113 0.832 148 1.169 0.852
GPA 150 60.307 25.139 148 62.338 22.981
No GPA 150 0.127 0.334 148 0.095 0.294
Student: undergraduate 150 0.913 0.282 148 0.912 0.284
Student: master or PhD 150 0.087 0.282 148 0.088 0.284
Participation in experiments 150 1.147 1.547 148 1.243 1.403

Notes: This table reports the Kolmogorov-Smirnov Pairwise randomization test results between treatments.
Significance levels of the di!erence between treatments are highlighted next to the mean values in column
(1). *, **, and *** indicate statistical significance at the 10%, 5%, and 1% levels, respectively.
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Figure D.2: Distribution of goals by treatment

Notes: This figure shows goals by treatment status. “NoInfo” refers to the treatment in which subjects set
goals before receiving information about baseline relative performance, whereas “Info” refers to the treatment
in which this information was revealed before goal setting.

Figure D.2 illustrates the distribution of goals by treatment in the field experiment and the laboratory
experiment. The dashed orange line represents the theoretical distribution implied by our relative grading
rule, under which exactly 10% of students are assigned to each rank based on their final performance (in the
absence of ties).

Comparing goals against the 10% line in the field experiment (top panel) reveals that goals are set too
high, implying that many students will fail to achieve them. This is particularly evident for students in the
NoInfo treatment, who set goals in the top two ranks much more often than those in the Info treatment.
Consequently, the distributions of goals in the two treatments are significantly di!erent (p-value = 0.016,
Fisher’s exact test). Moreover, both distributions di!er from a distribution in which each goal rank occurs
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with 10% likelihood (p-value < 0.001, ϖ2 test).
In contrast, the goal distributions in the laboratory experiment (bottom panel) are noticeably less top-

heavy, with the frequency for the top two ranks falling below the 10% threshold in 3 of the 4 rank-by-
treatment cells. The distributions for the treatments are visually much more similar, with the di!erence not
being statistically significant (p-value = 0.314, Fisher’s exact test). Again, both distributions di!er from a
distribution in which each goal rank occurs with 10% likelihood (p-value < 0.001, ϖ2 test).

Figure D.3 plots the distribution of goals against the predicted baseline test ranks (top panel) and actual
baseline test ranks (bottom panel) by treatment and belief accuracy in the field experiment (left panel),
the laboratory experiment (middle panel), and the laboratory experiment with goal resetting (right panel).
Larger bubbles represent a higher frequency of observations, and the 45-degree line indicates the exact
equality between the goal set and the respective performance metric.

We find that many students set goals higher than their predicted ranks in the NoInfo treatment (top
panel, first row) or higher than their actual ranks in the Info treatment (bottom panel, second row). Recall
that when setting goals, students in the NoInfo treatment were uninformed of their relative ability, whereas
those in the Info treatment were informed. This result thus suggests that students use the best available
information as a reference point (as shown in Table 2) to set more challenging goals. In the laboratory
experiment, however, we do see a subset of goals set below their predictions in the NoInfo treatment or
actual baseline performance in the Info treatment, especially among those who underestimate their relative
baseline performance.

Comparing the distributions that account for goal resetting (right panel) with the laboratory baseline
(middle panel) allows us to identify exactly who chooses to revise their targets. As subjects who reset goals
in the NoInfo treatment are reclassified to the Info treatment, the frequency of observations in the NoInfo
treatment naturally decreases in both the top and bottom panels, making the bubbles fewer and smaller.
More importantly, comparing the bottom panels across these two laboratory settings for the same accuracy
type reveals a visible further reduction in data points located far from the 45-degree line in either direction.
This thinning out implies that subjects whose initial goals deviated most significantly from their baseline
performance are the ones most likely to reset them (as shown in Table 3).

The comparison between the NoInfo and Info treatments in the bottom panel for the same accuracy
type highlights that relative performance feedback helps students calibrate goals more accurately against
actual baseline performance. In the absence of information, a significant proportion of underestimators set
goals below their actual baseline test ranks, which makes such goals too easy to be achieved and renders
them ine!ective in motivating better performance. Conversely, some overestimators set too ambitious goals
in view of their actual baseline performance.

In contrast, the top panel illustrates how information prompts students to move away from their pre-
dictions. Compared to their counterparts in the NoInfo treatment, subjects in the Info treatment who
underestimated (overestimated) their performance set higher (lower) goals than their predictions. This
demonstrates that information provision corrects prior belief distortions, inducing goal setting that reflect
objective reality rather than subjective predictions (as shown in Table 2).
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Figure D.3: Distribution of goals against predicted and actual baseline test ranks by treatment and accuracy

Notes: This figure shows goals by treatment status and belief-accuracy type. “NoInfo” refers to the treatment in which subjects set goals before
receiving information about baseline relative performance, whereas “Info” refers to the treatment in which this information was revealed before goal
setting. “Underestimate”, “accurate”, and “overestimate” are defined based on the di!erence between actual and predicted baseline rank. Higher ranks
indicate better relative performance. Larger bubbles imply higher frequencies.
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Table D.4: Treatment e!ect on relative performance in the final test by accuracy; Robustness check: broader
notion of accurate type

Field Lab Pooled Lab, goal reset

Dep. Var.: Final test rank (1) (2) (3) (4) (5) (6) (7) (8)
Underestimate 0.119 -0.855 -0.373 -0.485 -0.188 -0.174 -0.596 -0.801

(0.656) (0.663) (0.537) (0.567) (0.473) (0.472) (0.713) (0.812)
Overestimate 0.878 0.325 -0.316 -0.429 0.216 0.105 2.047* 1.706

(1.005) (1.004) (0.688) (0.625) (0.498) (0.478) (1.055) (0.977)
Info 0.371 -0.537 -0.240 -0.210 0.00419 -0.0307 -0.396 -0.424

(0.781) (0.859) (0.413) (0.458) (0.383) (0.380) (0.342) (0.456)
Info ↑ Underestimate 0.193 1.304 -0.124 -0.239 -0.222 -0.245 0.235 0.297

(0.997) (1.061) (0.621) (0.790) (0.561) (0.615) (0.733) (0.879)
Info ↑ Overestimate -0.535 0.972 0.250 0.169 -0.191 -0.0532 -2.512** -2.248**

(1.171) (1.158) (0.836) (0.715) (0.638) (0.606) (0.928) (0.791)
Estimated Di!erences: Info - NoInfo
Underestimate 0.564 0.768 -0.364 -0.449 -0.218 -0.276 -0.161 -0.127

(0.544) (0.694) (0.319) (0.435) (0.294) (0.339) (0.723) (0.843)
Accurate 0.371 -0.537 -0.240 -0.210 0.00419 -0.0307 -0.396 -0.424

(0.781) (0.859) (0.413) (0.458) (0.383) (0.380) (0.342) (0.456)
Overestimate -0.164 0.436 0.00954 -0.0405 -0.187 -0.0839 -2.908*** -2.672***

(0.951) (0.940) (0.752) (0.631) (0.536) (0.530) (0.891) (0.798)
Baseline test performance Yes Yes Yes Yes Yes Yes Yes Yes
Group fixed e!ects Yes Yes Yes Yes Yes Yes Yes Yes
Personal characteristics No Yes No Yes No Yes No Yes
Observations 131 128 298 298 429 427 298 298

Notes: See notes to Table 5. In this table, students are classified as accurate both when they correctly predicted their rank
and when they mispredicted their rank within only one rank (from above or below).
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Table D.5: Treatment e!ect on absolute performance in the final test by accuracy; Robustness check:
broader notion of accurate type

Field Lab Lab, goal reset

Dep. Var.: Final test abs. performance (1) (2) (3) (4) (5) (6)
Underestimate -15.17 -15.91 -0.285 -0.987 -2.157 -2.665

(13.72) (16.22) (1.206) (1.314) (1.820) (2.431)
Overestimate 22.53 18.86 -1.741 -1.313 4.520** 4.741**

(18.27) (20.15) (1.694) (1.755) (2.052) (1.810)
Info 5.827 4.061 -1.356 -1.154 -0.954 -1.172

(13.00) (17.37) (1.332) (1.415) (1.227) (1.494)
Info ↑ Underestimate 27.98 19.47 0.708 0.366 2.582 2.275

(19.53) (27.53) (1.654) (2.181) (2.417) (3.067)
Info ↑ Overestimate -17.97 -2.229 1.201 0.735 -6.349** -6.280***

(22.79) (21.47) (2.183) (1.932) (2.263) (1.637)
Estimated Di!erences: Info - NoInfo
Underestimate 33.81** 23.53 -0.648 -0.788 1.628 1.103

(14.39) (16.05) (0.899) (1.263) (2.108) (2.687)
Accurate 5.827 4.061 -1.356 -1.154 -0.954 -1.172

(13.00) (17.37) (1.332) (1.415) (1.227) (1.494)
Overestimate -12.14 1.833 -0.155 -0.420 -7.303*** -7.452***

(22.15) (23.06) (1.793) (1.597) (2.090) (1.542)
Baseline test performance Yes Yes Yes Yes Yes Yes
Group fixed e!ects Yes Yes Yes Yes Yes Yes
Personal characteristics No Yes No Yes No Yes
Observations 131 128 298 298 298 298

Notes: See notes to Table 6. In this table, students are classified as accurate both when they correctly predicted
their rank and when they mispredicted their rank within only one rank (from above or below).
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E. Satisfaction with final test performance

To further examine whether goals serve as reference points in the evaluation of outcomes, we analyze how
subjects’ satisfaction with their final test performance relates to both their realized final rank and their self-
set goal. In this context, satisfaction serves as an empirical proxy for the utility the doer maximizes when
aiming for a certain relative performance. The psychological cost k(g → y) that is incurred when relative
performance falls short of the goal can be extended to capture psychological benefit when the goal is met
or exceeded, although utility derivation from the gain domain is intentionally omitted from our conceptual
framework to prevent the acquisition of “free utility” from strategically setting goals too low.

We collected satisfaction data in the post-experimental survey during the spring semester of the field
experiment and in the laboratory experiment. Subjects were asked how satisfied they were with their final
test performance on a five-point Likert scale, ranging from “very unsatisfied” to “very satisfied”. Table E.1
presents the distribution of satisfaction across both experiments, without and with goal resetting accounted
for in the laboratory experiment.

We also obtained a measure of e!ort cost in the post-experimental survey of the laboratory experiment.
Subjects were asked to evaluate the actual e!ort required for the memorization task compared to their initial
anticipations at the time of setting goals. Responses were elicited again on a five-point Likert scale, ranging
from “much less” to “much greater”. Table E.1 presents the distribution of e!ort cost.

Table E.1: Summary statistics satisfaction

Median Mean Std. Dev. Min. Max. Obs.
Data: Field experiment

Satisfaction with final test performance 2.0 2.579 1.146 1.0 5.0 76
Data: Lab experiment

Satisfaction with final test performance 3.0 3.114 1.061 1.0 5.0 298
Required vs. anticipated e!ort in final test 3.0 3.413 0.985 1.0 5.0 298
Data: Lab experiment - goal reset

Satisfaction with final test performance 3.0 3.114 1.061 1.0 5.0 298
Required vs. anticipated e!ort in final test 3.0 3.413 0.985 1.0 5.0 298

Table E.2 provides the proportion of students who missed, exactly hit, or exceeded their goals in the
final test. We see that only one quarter of the subjects met or exceeded their goals in the field experiment,
whereas the proportion doubles in the laboratory experiment. This finding is consistent with the observation
that subjects in the field experiment set more ambitious goals, resulting in a larger average goal to final per-
formance discrepancy in the field experiment (7.771 vs. 5.389 ranks) than those in the laboratory experiment
(original goal: 6.379 vs. 5.453 ranks; reset goal: 6.453 vs. 5.453 ranks) as documented in Table D.2.

Table E.2: Performance compared to goal

Missed goal Hit goal Exceeded Goal
Field experiment 75.57% 7.63% 16.79%
Lab experiment 53.02% 18.79% 28.19%
Lab experiment, goal reset 53.69% 26.17% 20.13%

Table E.3 reports the regression results for the utility function. The “min” and “max” terms capture the
(reduction of) psychological cost from falling short of and benefit from exceeding the goal, incorporating both
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linear and quadratic terms of the performance-goal gap to illustrate the curvature assumed in the conceptual
framework. We predict that satisfaction increases with final relative performance and decreases with e!ort
cost. Moreover, its relationship with the performance-goal discrepancy is non-linear – convex in the loss
domain and concave in the gain domain. That is, satisfaction should increase at an increasing rate when
performance approaches the goal from below, and increase at a decreasing rate when performance exceeds
the goal.11

Table E.3: Satisfaction regarding final test performance

Field Lab Lab, goal reset

Dep. Var.: Satisfaction final test performance (1) (2) (3) (4) (5) (6)
Final test rank 0.108 0.127 0.207*** 0.200*** 0.190*** 0.188***

(0.0975) (0.137) (0.0292) (0.0303) (0.0406) (0.0410)
min{Final test rank → goal, 0} 0.381 0.299 0.307*** 0.305*** 0.249* 0.234*

(0.252) (0.285) (0.0871) (0.0997) (0.119) (0.126)
min{Final test rank → goal, 0}2 0.0354 0.0293 0.0459** 0.0448** 0.0334* 0.0307

(0.0224) (0.0252) (0.0176) (0.0206) (0.0170) (0.0183)
max{Final test rank → goal, 0} 0.137 0.197 0.0974 0.126* 0.187** 0.181**

(0.471) (0.551) (0.0627) (0.0613) (0.0716) (0.0663)
max{Final test rank → goal, 0}2 -0.0203 -0.0423 -0.0256* -0.0269* -0.0369* -0.0287*

(0.0966) (0.106) (0.0143) (0.0148) (0.0175) (0.0161)
Required vs. anticipated e!ort in final test -0.171** -0.174** -0.180*** -0.189***

(0.0589) (0.0644) (0.0559) (0.0610)
Baseline test performance Yes Yes Yes Yes Yes Yes
Group fixed e!ects Yes Yes Yes Yes Yes Yes
Personal characteristics No Yes No Yes No Yes
Observations 76 73 298 298 298 298

Notes: This table reports the estimates from OLS models for the field experiment, the laboratory experiment, and the laboratory
experiment where subjects in the NoInfo treatment, who revised their goal, were reclassified to the Info treatment. Estimates
for control variables are not reported. See Table 1 notes for a list of the control variables, with the exception that a continuous
variable instead of the usual dummies is used to control for the baseline test rank for the field experiment, and details on
sample construction. Robust standard errors allowing for heteroskedasticity and clustered at the group level are reported in
parentheses. *, **, and *** indicate statistical significance at the 10%, 5%, and 1% levels, respectively.

In the laboratory experiment, the results shown in columns (3)–(6) fully support our predictions. In
addition, when testing the equality of the linear and quadratic coe"cients across the loss and gain domains,
we find that the quadratic terms are significantly larger in the loss domain (Wald test, p-value < 0.05, in
columns (3)–(6)). This asymmetry lends support to the shape of the value function of Prospect Theory
(Kahneman and Tversky, 1979). In the field experiment, although the e!ects shown in columns (1)–(2) are
imprecisely estimated due to the small sample size, yielding no statistically significant results, the signs of the
e!ects are as expected, and their magnitudes are comparable to those obtained in the laboratory experiment.

11
The predictions on convexity and concavity of the psychological cost and benefit with respect to the performance-goal

discrepancy in these regressions do not contradict with the assumptions outlined in our conceptual framework. This inversion is

simply because the argument of the function here is reversed, measuring final test relative performance minus the goal, instead

of the goal minus performance.
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F. Analysis incorporating a control group without goal-setting in-
tervention

In the experimental design section, we noted the inclusion of a control group in the field experiment that
received no goal-setting intervention (NoGoal). We now incorporate this group into the analysis to disentan-
gle the e!ects of goal setting and informed goal setting on performance. Summary statistics for this group
and balance checks across treatments are reported in Tables F.1 and F.2.

Table F.1: Summary statistics - NoGoal treatment

Median Mean Std. Dev. Min. Max. Obs.
Predicted baseline test rank 6.0 5.766 2.629 1.0 10.0 64
Baseline test rank 6.0 5.203 2.918 1.0 10.0 64
Final test rank 5.0 5.000 2.867 1.0 10.0 64
Absolute performance baseline test 121.5 131.945 62.125 20.8 348.4 64
Absolute performance final test 183.0 193.932 88.790 49.1 451.7 64
Underestimate 0.0 0.438 0.500 0.0 1.0 64
Accurate 0.0 0.109 0.315 0.0 1.0 64
Overestimate 0.0 0.453 0.502 0.0 1.0 64
Gender: female 1.0 0.703 0.460 0.0 1.0 64
Monthly income 2000.0 2057.344 782.329 1000.0 6000.0 64
No. of siblings 0.0 0.719 1.253 0.0 7.0 64
Birth order 1.0 1.266 0.877 1.0 7.0 64
GPA 85.0 84.476 7.435 60.0 95.0 64
Age 19.6 19.608 0.964 17.5 22.1 64
Height 164.9 165.895 6.944 151.3 185.9 62
Weight 58.8 58.887 9.001 45.6 90.1 62
Fat rate 24.4 23.287 4.712 13.8 32.0 62
Metabolic rate 1431.0 1485.081 176.361 1279.0 2099.0 62
Han 1.0 0.875 0.333 0.0 1.0 64
A"liated 1.0 0.891 0.315 0.0 1.0 64
Urban Hukou 1.0 0.766 0.427 0.0 1.0 64
Boarding school 1.0 0.578 0.498 0.0 1.0 64
Healthy 1.0 0.672 0.473 0.0 1.0 64
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Table F.2: Randomization check - field experiment, NoGoal, NoInfo, and Info treatment

NoGoal Treatment (1) NoInfo Treatment (2) Info Treatment (3)

Obs Mean Std. Dev. Obs Mean Std. Dev. Obs Mean Std. Dev.
Baseline test rank 64 5.20 2.92 65 5.63(3)* 2.95 66 4.97 2.71
Absolute performance baseline test 64 131.95 62.12 65 139.79 55.56 66 135.69 61.31
Predicted baseline test rank 64 5.77 2.63 65 6.31 2.61 66 5.74 2.42
Underestimate 64 0.44 0.50 65 0.35 0.48 66 0.36 0.48
Accurate 64 0.11 0.31 65 0.14 0.35 66 0.15 0.36
Overestimate 64 0.45 0.50 65 0.51 0.50 66 0.48 0.50
Gender: female 64 0.70 0.46 65 0.69 0.47 66 0.68 0.47
Monthly income 64 2,057.34 782.33 65 2,050.31 1,116.64 66 2,500.00 3,576.03
No. of siblings 64 0.72 1.25 63 0.41 0.56 66 0.70 1.05
Birth order 64 1.27 0.88 65 1.11 0.44 66 1.29 0.63
GPA 64 84.48 7.44 65 84.76 7.65 66 83.82 10.69
Age 64 19.61 0.96 65 19.64 0.90 66 19.50 1.09
Height 62 165.90 6.94 65 166.26 8.08 65 165.92 8.58
Weight 62 58.89 9.00 65 59.05 10.33 65 57.35 10.82
Fat rate 62 23.29 4.71 65 23.02 5.23 65 22.76 6.58
Metabolic rate 62 1,485.08 176.36 65 1,497.60 201.46 65 1,476.85 195.51
Han 64 0.88 0.33 65 0.91 0.29 66 0.92 0.27
A"liated 64 0.89 0.31 65 0.94 0.24 66 0.94 0.24
Urban Hukou 64 0.77 0.43 65 0.82 0.39 66 0.82 0.39
Boarding school 64 0.58 0.50 65 0.57 0.50 66 0.64 0.48
Healthy 64 0.67 0.47 65 0.78 0.41 66 0.80 0.40

Notes: This table reports the Kolmogorov-Smirnov Pairwise randomization test results between the three treatments. The superscript next
to the mean of each treatment shows the column number to which treatment (column) is compared, and the asterisks mark the significance
levels of the di!erence. If, for a given variable, two treatments are not significantly di!erent at conventional levels, no superscript is added.
This comparison is only conducted to the “right” to avoid double counting, i.e., column (1) is compared to columns (2)-(3), and column (2)
is compared to column (3). Significance level of the di!erence between treatments are highlighted next to the mean values in column (1).
*, **, and *** indicate statistical significance at the 10%, 5%, and 1% levels, respectively.

45



Table F.3 presents the treatment e!ects on final test performance, measured by rank (columns (1)–(2))
and absolute performance (columns (3)–(4)), across various belief accuracy groups, with the accurate type
in the NoInfo treatment as the reference category.

For underestimators, the estimated treatment e!ect di!erences suggest that final test performance in
Info is better than that in NoGoal, which, in turn, is better than in NoInfo (though only the di!erence
between Info and NoInfo is statistically significant). This suggests that mandating goal setting without
providing relative ability feedback (NoInfo) may actually hinder performance compared to not asking them
to set a goal at all (NoGoal). Forced to anchor on their pessimistic beliefs, underestimators in the NoInfo
treatment likely set targets that are too easily attainable, creating a demotivating e!ect. Providing accurate
information (Info) corrects this pessimism and yields the best performance.

In contrast, overestimators exhibit a di!erent response pattern: final test performance in Info is similar
to that in NoInfo and better than that in NoGoal (with Info being significantly better than NoGoal in one
specification). That is, both explicit goal-setting treatments yield better final performance than the control
group. How can we explain this divergence? Survey data from the second wave of the field experiment reveals
that 12 out of 37 subjects in the NoGoal treatment voluntarily set personal targets. These voluntary goals
were highly ambitious (mean = 7.75, s.d. = 1.82) and statistically indistinguishable from those set under
the explicit mandate in the Info treatment (mean = 7.53, s.d. = 1.77, p-value = 0.695 for t-test, p-value
= 0.614 for Fisher’s exact test). Furthermore, these 12 self-motivated individuals performed substantially
better than their peers who did not set goals (a 53-second longer plank duration (241.86 vs. 188.77) and a
1.23 higher rank (5.75 vs. 4.52), though statistically insignificant due to the small sample size). Crucially,
the vast majority of these voluntary goal setters (8 out of 12) were overestimators.

However, this highly motivated subgroup represents less than half of all overestimators (8 of 21) in the
control group (in the second wave of the field experiment). For these individuals, who are naturally prone
to overconfidence but lack intrinsic goal-setting discipline, the absence of an explicit mandate proved detri-
mental. Upon receiving their baseline feedback, they operated without any concrete targets or commitment
devices, resulting in a severe drop in motivation and the lowest overall performance. In contrast, the explicit
goal-setting mandate in both the Info and NoInfo treatments forced all overestimators to formally commit
to a goal. Even if these mandated goals were subsequently adjusted downward (as discussed in Section
4.3), the mere presence of a formal commitment structure prevented their e!ort from collapsing completely.
Therefore, this analysis sheds light on the potential risks and benefits of uninformed goal setting versus the
absence of any goal-setting mandate.
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Table F.3: Treatment e!ect on performance in the final test by accu-
racy - field experiment, NoGoal, NoInfo, and Info treatment

Dep. Var: Final test rank abs. performance

(1) (2) (3) (4)
Underestimate -1.015** -1.386** -8.350 -16.86

(0.398) (0.516) (18.18) (21.30)
Overestimate 0.349 0.344 24.37 24.63

(0.608) (0.763) (18.02) (19.66)
Info -1.132 -1.376 -3.731 -3.235

(0.735) (0.864) (16.91) (20.84)
Info ↑ Underestimate 2.132** 2.276** 28.04 25.34

(0.901) (0.903) (26.68) (30.44)
Info ↑ Overestimate 1.192 1.538 1.439 1.995

(0.826) (0.944) (21.31) (26.45)
NoGoal 0.187 -0.00326 21.81 25.51

(0.644) (1.040) (26.32) (25.99)
NoGoal ↑ Underestimate 0.538 0.686 -0.340 -3.300

(0.891) (1.127) (30.81) (31.14)
NoGoal ↑ Overestimate -1.105 -0.888 -43.59 -45.58*

(0.793) (1.174) (28.21) (24.70)
Estimated Di!erences:
Info - NoInfo
Underestimate 1.001* 0.900* 24.31* 22.11

(0.483) (0.451) (13.37) (13.42)
Accurate -1.132 -1.376 -3.731 -3.235

(0.735) (0.864) (16.91) (20.84)
Overestimate 0.0600 0.162 -2.292 -1.240

(0.823) (0.790) (21.34) (20.70)
NoGoal - NoInfo
Underestimate 0.725 0.682 21.47 22.21

(0.675) (0.499) (15.72) (12.73)
Accurate 0.187 -0.00326 21.81 25.51

(0.644) (1.040) (26.32) (25.99)
Overestimate -0.917 -0.891 -21.79 -20.06

(0.762) (0.817) (17.79) (16.24)
Info - NoGoal
Underestimate 0.276 0.218 2.848 -0.105

(0.717) (0.644) (16.65) (15.99)
Accurate -1.319 -1.372 -25.54 -28.75

(0.882) (1.126) (24.83) (21.54)
Overestimate 0.977* 1.053 19.49 18.82

(0.552) (0.636) (13.43) (14.49)
Baseline test performance Yes Yes Yes Yes
Group fixed e!ects Yes Yes Yes Yes
Personal characteristics No Yes No Yes
Observations 195 190 195 190

Notes: This table reports the estimates from OLS models (top panel) and the
implied di!erential treatment e!ects (bottom panel) for the field experiment
for all three treatments. Estimates for control variables are not reported.
See Table 1 and 6 notes for a list of the control variables and details on
sample construction. Robust standard errors allowing for heteroskedasticity
and clustered at the group level are reported in parentheses. *, **, and ***
indicate statistical significance at the 10%, 5%, and 1% levels, respectively.
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