Online Appendix

Table A-1: Robustness to Sample Definition by Enrollment in Schools with Breaks Data

(1) (2) (3) (4)

VARIABLES Enrollment 0-100 Enrollment 0-75 Enrollment 0-50 Enrollment 0-25
All Breaks 0.0238%** 0.0240** 0.0092** 0.0088
(0.0083) (0.0102) (0.0038) (0.0054)
Observations 3,178,665 3,115,035 3,051,405 2,987,775
R-squared 0.164 0.170 0.393 0.408
Number of Cities 10,091 9,889 9,687 9,485

Notes: The dependent variable is the number of projects. Column (1) replicates the baseline estimation from Table 3.
Columns (2)-(4) gradually exclude cities associated with colleges with the largest number of enrolled students. City and week
fixed effects are included in all regressions. Robust standard errors are clustered at the city level. *** p < 0.01, ** p < 0.05, *

p <O0.1.



Table A-2: Length of the Break and Week of the Break

M @) ®
VARIABLES Projects  Projects  Projects
All Breaks 0.0238***
(0.0083)
1 Week Break 0.0841
(0.0530)
2 Weeks Break 0.0421%*
(0.0165)
3 Weeks Break 0.0665*
(0.0382)
> 4 Weeks Break 0.0200**
(0.0079)
1 Week Break 0.0839
(0.0530)
2 Weeks Break, Week 1 0.0424**
(0.0188)
2 Weeks Break, Week 2 0.0418**
(0.0169)
3 Weeks Break, Week 1 0.0697*
(0.0371)
3 Weeks Break, Week 2+ 0.0650
(0.0404)
> 4 Weeks Break, Week 1 0.0021
(0.0082)
> 4 Weeks Break, Week 2+ 0.0220***
(0.0083)
Observations 3,178,665 3,178,665 3,178,665
R-squared 0.164 0.164 0.164
Number of Cities 10,091 10,091 10,091

Notes: The dependent variable is the number of projects. Column (1) replicates the baseline estimation in Table 3. Column
(2) separates breaks by their length. Column (3) separately investigates the first and the second (or more) week for breaks of
different lengths. City and week fixed effects are included in all regressions. Robust standard errors are clustered at the city
level. *** p < 0.01, ** p < 0.05, * p < 0.1.
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Al. Proofs for the baseline model

Proof of Prediction 1. The innovator’s payoff from developing the project (Equation (3)) is an
2
increasing function of q. Because 2 > 0 regardless of q, the development decision is determined

by mw(q) = 0. The quality thresholds are thus ge — cw7 =0& qu = % The probability of
developing a project is then Pr(qg > “¢) = 1 — F(%4°), where I’ is the cumulative probability
distribution of idea quality g. This probability is a decreasing function of ¢, and therefore the

probability of developing a project during a break is higher than that of a work period. O

coe

Proof of Prediction 2. At the low end, no projects are developed in either period if v <

However, when % <v < 01262, no projects are developed during a work period but they are

developed during a break. Thus, Pr(v < v|developed; break) > Pr(v < ¢|developed; work) for any
v < %, because the latter is always zero in this range while the former is positive or zero.
At the high end, ignoring the minimum effort requirement for the moment, the project’s value

takes the form ¢ - el (q) = ¢ - %. Thus, given project value ¥, the corresponding idea quality
Vo

is v/v¢, and the corresponding effort level is NG The conditional probability of projects with
1-F(V/cw?)
R
o MWewd

value greater than ¢ is therefore Pr(v > o|developed) = With an exponential dis-

tribution, the above conditional probability can be written as where 1/\ is the mean

—A\/co? —Ay/c1 2 2

of the distribution. <€ i(COZ) £ i(cle) when ¢ > El/ertyve) Vclz' VCU). Notice that c;é? is the project
e N2 e

value at which the desired effort level for a work week equals €. So the projects’s value de-

rives from q - —w when v is greater than this value for both break and work periods (and thus
the previous analysis holds even after taking into consideration the minimum effort requirement).

2
Furthermore, max{M c1€2} = ¢18% because ¢y < c1. Therefore, we can conclude that
Pr(v > v[developed break) > Pr(v > ©|developed; work) for any & > ¢1é2. O

Proof of Prediction 3. We have three scenarios. First, for any © > (ci€)e, the project’s value
takes the form ¢ - € (q) = ¢ - q for both periods. Thus, the corresponding idea quality is /¢y,
\/7

and the corresponding effort level is NG Because ¢; > cg, the effort level during the break is

hlgher The difference in effort level is V& (%), and is a positive function of 0. Second, for

S S 0 < (c1€)e, the effort level for projects developed during a work week is €, while that for

the break is max ﬁ, €}. Thus, the effort level during a break is weakly higher, and the difference
Vo

0162

in effort level is weakly increasing in ©. Third, for v < , we cannot make such a comparison
because no projects are developed during a work week. O

Proof of Prediction 4. The probability of developing an idea is Pr(q > G, = M) =1- F(%é)
The change in this probability due to an increase in € is — f (%é)%”, which is negative. In order
for the reduction to be smaller for breaks, we need to have 9(—f(%4¢)%)/dc,, < 0. With an

exponential distribution, the secondary derivative is:

ACyw€

i
2 4

2

Cw c

5 )/9cw = 9(=A

o~ (25 % 5 20) /0 = —he N E )

Thus, for the above equation to be negative, we need to have \ < ﬁ and thus the mean of the
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exponential distribution (i.e., 1/X) needs to be greater than €4€. Given that we have two discrete

values of ¢y, it is sufficient (though not necessary) to take the greater of the two (i.e., %°) for the
above condition to hold. O

Proof of Prediction 5. First, consider a generic ratio r = a/c, where 0 < a < c¢. The difference

A
resulting from reducing the denominator from ¢ to ¢ is & — ¢ = ale=c)

. e This difference is positive
and increases with the numerator a. From Prediction 2, we know that there are more projects with
v > ¢1€2 during a break than a work period. Then, the share of top projects developed during a
break relative to the total number of projects (break and work periods combined) is greater than the
share of top projects developed during work periods relative to the same total number of projects.
Thus, following the relationships derived from a generic ratio stated above, since the denominator
(the total number of projects) decreases after the posting requirement becomes more stringent, the

relative share of top-value projects developed during the break increases. O

A2. Extension of the baseline model: allowing teams

In this section, we extend the baseline model to allow for team projects. Either one or two people
can work on the project. If solo, the individual innovator’s payoff is the same as in the baseline
model. If with a team, each team member’s payoff consists of half of the value of the project,
minus her own time cost and a coordination cost. We separate projects into two types: d € {0 =
simple; 1 = complex}, and let the unconditional probability of a complex project be p and that
for a simple project be 1 — p. For simplicity, we assume that project complexity is independent of
the distribution of an idea’s intrinsic quality q. We normalize the coordination cost to be zero for
simple projects. For complex projects, teaming up incurs a positive coordination cost and such a
cost is smaller during a break than a work period; that is, dg < d1. Finally, for simple projects,
teaming up per se generates no direct benefit to the project’s value, while for complex projects,
teaming up brings direct benefit to the project (e.g., from complementary skills and perspectives),
and this benefit is more pronounced for ideas with greater quality. Thus, the innovator’s payoff
from developing a project at effort level e is:

e Cw% if solo
w Lq(1 4+ dy) - 2e — Cw§ — 0pd if team

where w € {0 = break;1 = work}, d € {0 = simple; 1 = complex}, and ~ indicates the direct
benefit to a project’s value. We assume that the direct benefit from using teams is not too high

Cy€? N
Cw€2—204

the project solo regardless of idea quality. Taking into account the minimum effort requirement e,
we can write the innovator’s payoff functions as follows (analogous to Equation (3) in the baseline
model):

(e, v < 1) to rule out the scenario in which using a team dominates developing

2 _ -2 .
Hozeuey 2, + La<eye) (26 — cuy) if solo
~ — _(P(4dy)? . (L E_c & _ i
u(q) = ﬂ‘(ﬁf(‘fifm’)}( 2cw Owd) + igc 501 +d7) 1(za(1 +dy)e —cuy —ud) if team
0 if drop

()

Consider only simple projects for the moment. Using a team does not incur any coordination
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costs. As there is no direct benefit to the project’s value, the benefit from using a team comes
from sharing the workload. In our simple setup, this benefit matters only for ideas of relatively low
quality (for which the minimum effort requirement is too high relative to the idea’s quality). The
following result shows that for both break and work periods, a simple project is developed solo if
the idea’s quality ¢ is sufficiently high, by a team if ¢ is in an intermediate range, and dropped if ¢
is sufficiently low. Notice that allowing a team to share the workload lowers the quality threshold

of developing a project relative to that in the baseline model (£%€ versus <%€).

Result 1 (Decision rules on “solo” versus “team” for a simple project). A simple project is developed
solo if ¢ > cwe, by a team if ¢ < q < cyé€, and dropped otherwise.

Proof. For a simple project, d = 0. Both payoffs (solo or team) are monotone increasing functions
of ¢. When g > c¢,é, developing a project alone generates the same payoff as developing it with
a team. We let the innovator choose solo because there may still be a small coordination cost in
working with a team. When ¢ < ¢,€, the innovator is better off working in a team as multiple
people share the workload, resulting in a smaller time cost for each individual member. The payoff
from developing a prOJect using a team is greater than zero if and only if g > C“’e, which is the

solution of ($¢€ — cv% ) 0 O

For complex projects, while coordination costs for teams are non-zero, teaming up introduces
two benefits: sharing the workload, and an increase in project value. This second, direct benefit
becomes more relevant as the idea quality q increases. Similar to simple projects, teams may also
help share the workload when the minimum effort requirement is too high relative to the quality of
the idea. However, for complex projects we may not see the use of teams for this range of ideas if
coordination costs are too high. Formally, we have the following decision rule for complex projects:

Result 2 (Decision rules on “solo” versus “team” for a complex project) For a complex project,
(a) when the coordination cost is sufficiently high (i.e., 0, > C’”e (1 4+ ¥)2), the project is
developed by a team if ¢ > Gy (all thresholds are defined below), solo zf e < g < Gy, and dropped
otherwise.
(b) when the coordination cost is not too high (i.e., oy < (147)2), the project is developed
by a team if ¢ > Gu, solo if Guw < q < Gu, team again if ¢ < q < Gw, and dropped otherwise.

Cw g2

Proof. For a complex project, d = 1. Again, both payoffs (solo or team) are monotone increasing
functions of ¢. First, define the following thresholds:

e The value of g that makes the innovator indifferent between using a team or not at the higher

20w Cw

end of the quality distribution: ¢, = ]L{éw>(wz+2;)6wéz}( Su5e) + ﬂ{6w<(wz+2;)6wéz}(§w71),

where ¢,,1 = (1+v) (cwe+ \/20w w(l+7)2 — 2 e?(y2 + 27)) is the greater of the two solutions
52

2 52
that make ge—c,, 5 = % —0w. When 6, > %, the payoff from using a team and

the payoff from developing the project solo intersect when the desired effort levels for both

are above the minimum requirement (€). When &, < M the two payoffs intersect
when the desired effort level for a team is above € while that for Solo is below e.

e The value of ¢ that makes the innovator indiﬁerent between using a team or not at the low
end of the quality distribution: define g, = UT (cwe — /2cw0u (1 +7)2 — 2,82(72 + 27)),

1+
(QCuj) — 5.

which is the smaller of the two solutions that equate ge — cw; =
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e The value of ¢ that makes the innovator indifferent between developing the project using

w€ 2511) V20w6w
uecuey (T T wge) T L, 5 ey (755%). When

Oy < chEQ’ the payoff from using a team equals zero when the desired effort level is below é;
otherwise, the payoff equals zero when the desired effort level is above é.

a team and dropping it: gi®®™ = 1

We have two scenarios. First, when the coordination cost is sufficiently high (i.e., §,, > %(1 +
v)*, see the derivation of this threshold value in the last paragraph of this proof), sharing the
workload alone is not sufficient to justify the use of teams. The only cases in which teams are
worth the high coordination cost are when the direct benefits are high enough, which is when
the idea quality is sufficiently high. Thus, the project is developed by a team if ¢ > ¢, solo
if %é < ¢ < Gw, and dropped otherwise (the thresholds are defined as above). Second, when

2

coordination costs are not too high (i.e., §,, < chéQ (1 + ~)?), it may also be worthwhile to use a

team to share the workload. Thus, a project is developed by a team if ¢ > §y,; solo if G, < g < Gu;

~team

team again if g,/ < ¢ < §w; and dropped otherwise. Finally, to derive the separating threshold
for these two scenarios, note that the value of ¢ at which the desired effort level for a team equals
the minimum required effort level is smaller than the value of ¢ at which the innovator is indifferent
between dropping the project and developing it solo (that is, 2(%5” < %), Thus, the threshold
value of coordination cost J,, that separates the two scenarios of whether a team is used again at
the relatively low end of the quality distribution is when the optimal payoff from using a team at

q= %é is equal to zero. This yields the threshold value of %(1 +7)2. ]

A key insight from the above results is that complex projects are likely to benefit more from
breaks because coordination is easier than during work weeks. In contrast, for simple projects, the
relative advantage of breaks is not relevant since no coordination is required. The probability of
complex projects conditional on development is however not necessarily higher for breaks because
the low-opportunity cost of time during breaks alone would also allow a greater number of simple
projects to be developed. The following prediction in the paper provides a sufficient condition
under which the likelihood of complex projects is greater during breaks. This sufficient condition
is satisfied when the coordination cost for a complex project is sufficiently high during a work week
but sufficiently low during breaks.

Prediction 6 (Difference in project complexity, conditional on development). When the coordi-
nation cost for complex projects is sufficiently low during breaks but sufficiently high during work
periods, the probability of complex projects, conditional on development, is higher during a break
than a work period.

&2

Proof. When §; > 01862 (14++)? and & < 4=, the probabilities of complex projects (conditional on
development) during a work and a break week are (recall that p is the unconditional probability
that an idea is complex):

pL-F(5)
(=) (L= F(50) + p(1 — F(%)’

p(1 — F(qy™)
(L= p) (1= F(%9)) + p(1 = F(gg™™)’

where gi*™ = (133% 7+ (1%32)5 (defined in Result 2).

Pr(Complex|work; developed) =

Pr(Complex|break; developed) =
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Pr(Complex|break; developed) > Pr(Complex|work; developed) when the following holds:

& _ co€ 20
(1-F(%0) Q- Fgiym + are)

(1 F(a9) 1 F(%)) ©

With ¢ following an exponential distribution, Equation (6) holds as long as & < §((1 4 v)&%c1 +

ycoe?). This latter condition is satisfied when dy < % as % < 01852 < (A +7)c1e® +yce?). O

An important variable observable in the data is whether a project is carried out by a team. It is
ambiguous whether the likelihood of team projects (conditional on development) should be higher
during breaks, because teaming up also helps share the workload and that is particularly useful
for work periods when the opportunity cost of time is higher. Given that the relative advantage
of breaks in easier coordination among multiple people is more salient for complex projects, we
should observe that compared to simple projects that require no coordination, complex projects
are relatively more likely to be developed by a team during a break than during a work period.
Prediction 7 shows that this statement is true when the coordination cost for a complex project is
sufficiently high during a work week but sufficiently low during breaks.

Prediction 7 (Difference in probability of team projects, conditional on development). When
the coordination cost for complex projects is sufficiently low during breaks but sufficiently high
during work periods compared to simple projects that require little coordination, complex projects
are relatively more likely to be developed by a team during a break than a work period.

Proof. For simple projects, the difference in the probability of using a team between break and
work weeks is:

Pr(Team|break; simple & developed) — Pr(Team|work; simple & developed)
F(co8)—F(%3%)  F(e1&)—F(°) . (M
1-F(%9%) 1-F(%%)

F(coe)—F (%)

1-F(%%)
is negative; i.e., the probability of ‘Eglam projects is smalle}"2 during breaks. For complex projects,
consider the scenario when d; > <& (1 +7)? and §y < %=, The difference in the probability of

using a team between break and work weeks is:

With ¢ following an exponential distribution, increases with c. Thus, Equation (7)

Pr(Team|break; complex & developed) — Pr(Team|work; complex & developed)
L—F(do)+(F (@) =F(@y™™ *™) _ 1-F(a1) , (8
1-F(g5™™ Y 1-F(%)

where the thresholds are all defined in Result 2. During work periods, because coordination
cost is too high, teams are used only at the high end of the quality distribution to take ad-
vantage of the direct benefit to project value. During break periods, because the coordination
cost is sufficiently small, teams are used both at the high end and at the relatively low end
in order to take advantage of workload sharing. We can show that the second term in Equa-
tion (8), Pr(Team|work; complex & developed) = %((21;?), is a decreasing function of d;. That
is, the higher the coordination cost, the smaller the lif(elihood of using a team during a work
period. At the limit, this likelihood goes to zero. Thus, given any value of Jy (thus, fixing
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Pr(Team|break; complex & developed)), there exists a d; such that Equation (8) is positive for
all 91 > d1; that is, the probability of team projects is greater during breaks than work periods. [

A3. Extension of the baseline model: allowing for shelving

In this section, we extend the basic setup to allow projects to be shelved with a discount factor
on the project’s value. The trade-off is that if a project is delayed until a break, the time cost to
implement it is eventually smaller but at the same time the project may lose some of its value (e.g.,
due to competing ideas, lack of patience, forgetfulness, loss of momentum). The only situation in
which there is some real tension is when the discount factor is in an intermediate range. In this
range, the entrepreneur would choose to immediately develop very good ideas and delay relatively
poor ones (as ideas of the lowest value are dropped). This is because when the idea quality is
high, the entrepreneur would not want to sacrifice its potential by delaying it, and the potential is
likely to be large compared to the benefit from the time cost savings. This behavior would push
against us finding that a substantial amount of the additional projects posted during breaks are
better, high-value projects. In the alternative two scenarios, one choice always dominates the other
regardless of the intrinsic quality of ideas. Formally, for an idea arriving during a work week, the
innovator can choose to develop it, to shelve and develop it during the break, or to drop the idea. If
the idea is developed, the innovator faces the same payoff as in the baseline model. If the innovator
waits until the break, then the value of the project is discounted to v = Bge, where 0 < § < 1,
perhaps due to obsolescence of ideas, competing ideas that emerge during the waiting period, etc.
However, the cost of time during a break is lower. Note that for ideas arriving during a break
week, the innovator’s problem stays the same as the baseline model as immediate development
dominates shelving. This is because the cost of time is higher later while the value of the project is
discounted. Thus, we focus on the innovator’s decision during a work week. The innovator’s payoff
from developing a project at effort level e is:
S { qe — 01§ . if developed immediately
Bge — coS  if shelved and developed later during a break

Relative to immediate development, the benefit from a delay is that time is less costly during a
break, while the downside is that the project may lose some of its value. Taking into account
the minimum effort requirement €, we can write the innovator’s payoff as follows (analogous to
Equation (3) in the baseline model):

l{qZClé}g + Lig<ciey (g€ — clé) if developed immediately
71(q) = Il{qzc%é}% + ]l{q<%e}(ﬁqé — coé) if shelved and developed later during a break
0 if drop

The following results shows that when the project does not lose too much of its value by waiting
(that is, 8 is sufficiently large), shelving the project dominates immediate development regardless
of the idea’s intrinsic quality ¢q. In contrast, when the project loses too much value if delayed
(that is, g is sufficiently low), immediate development dominates shelving. Only when S is in an
intermediate range does the innovator face a meaningful trade-off between the two choices. The
innovator is better off by immediately developing very good ideas and shelving projects when the
idea quality is not too high. This is because when the idea quality is high, the innovator would not
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want to sacrifice its potential, which is high compared to the benefit from saving time costs. When
the idea’s quality is at an intermediate range, the benefit from saving time costs would outweigh
the cost of discounting the value of the idea.

Result 3 (Decision rules on shelving). For ideas arriving during a work week:

o When B >, /Z—(l’, shelving dominates immediate development regardless of the idea’s quality q.

Thus, the innovator shelves the project if ¢ > %é and drops it otherwise.

o When & << /3, defineq = min{ﬁ%(co—i— co(co — B2c1)), (Cl—Co)ﬁ}. The innovator

-p Co€

develops the idea immediately if ¢ > ¢, shelves the idea if 55 <4< q, and drops it otherwise.

o When g < 2—?, immediate development dominates shelving for values of q¢ with positive payoffs.

Thus, the innovator develops the idea immediately if ¢ > %é and drops it otherwise.

Proof. When comparing only the innovator’s optimal payoffs (without considering the minimum
effort requirement), shelving is better than immediate development regardless of ¢ if and only

if 5> /< (i.e., the project does not lose too much of its value by waiting). This is because

C1
B2¢?
2co

2
> 2%1 =8>, /2—(1’. Taking into consideration the requirement e, we have the following three

scenarios. The first scenario is when (§ > 2—(1’ From above, we know that the innovator’s optimal

payoff from shelving is always higher than that from immediate development. At the same time,

in this case, the slope of the innovator’s payoff from shelving and exerting € is smaller (i.e., flatter)

than that from immediately developing the project at e. This is true because the intersection point

of these two payoffs, %, is to the right of %, which is the value of ¢ at which the optimal level

of effort with shelving is the same as .2 As a result, shelving is better than immediate development
cpé

regardless of ¢, and the decision rule is to shelve the idea if ¢ > % and drop it otherwise. The

second scenario is when g—? < B < g—? From above, we know that the innovator’s optimal payoff

from immediate development is always higher than that from shelving the project. However, in
this case, we can show that the slope of the innovator’s payoff from shelving and exerting e is
smaller (i.e., flatter) than that from immediately developing the project at e, and the value of ¢
at which they intersect generates a positive payoff for shelving. This implies that there is a range
of values of ¢ for which shelving generates a higher payoff than immediate development. Denote
q= min{ﬁ%(co + +/co(co — B2%c1)), (1 — 00)2(%—6)}’ where the former is the value of ¢ at which the
payoff from shelving and optimal effort level is the same as that from immediately developing the
project at €,°0 and the latter is the intersecting point for the innovator’s payoff from shelving and
exerting € and that from immediately developing the project at €. The decision rule in this case is
to develop the project immediately if ¢ > @, shelve the project if %é < q < ¢, and drop the idea

otherwise. The final scenario is when 8 < <. In this case, developing the project immediately
1

dominates shelving for all values of ¢ that generate a positive payoff for the former. Thus, the

innovator chooses to develop the idea immediately if g > %é and drops the idea otherwise. O

2For (c1 — ¢o) 5 > 6%) to hold, we need 3 > 2¢0_ which is satisfied when £ > , /<% because /<% > Zeg

2(1-5) co+er? co+er
468

2¢o £ >
c1 cg+cr{+2cgcl

The last condition holds because Z—‘l) > e & (c1—co)? > 0.

-~
&2

) _ _
Gl =ge—aS = (Bg— )" = Geolco — f2c1) = g = Fx(co+ \/eo(co — F2c1))

A-9



	Introduction
	The Literature on Slack and Innovation
	Theoretical Framework
	Basic setup

	Data and Empirical Strategy
	Empirical Strategy

	Results
	Quantity of Ideas Developed (Prediction 1)
	Project Value Distribution and Effort (Predictions 2 & 3)
	Teams and Project Complexity
	Effect of Increasing the Minimum Effort Requirement (Predictions 4 & 5)

	Conclusion
	Tables and Figures

