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Online Appendix A: Optimal Policies

In this appendix we formulate the rational models and derive the optimal solutions in FR and LR.

Full Review

We first consider the PM’s continue/abandon decisions in FR. The value function in this case is

Vt(xt) = max{−ct + EVt+1(xt + wt), 0},

for t = 1, . . . , T − 1, where EVt+1(xt + wt) is the expected value of Vt+1 with respect to wt, and VT (x) = x.

At stage t, the PM continues the project if and only if −ct + EVt+1(xt + wt) > 0.

We can show that, if the continuation cost is the same at every stage, then a PM who continues the

project at stage t will also continue the project at stage t+ 1.

Proposition EC.1. Assume ct = c. For t = 1, . . . , T − 2, if it is optimal to continue at xt in stage t, then

it is optimal to continue at xt+1 = xt ± δ in stage t+ 1.

Proposition EC.1 implies that, for a constant continuation cost, if it is optimal to abandon at xt+1 = xt−δ
or xt+1 = xt+ δ in stage t+ 1 then it is optimal to abandon at xt in stage t. This statement implies a simple

optimal policy: the abandonment threshold at is equal to the total cost of completing the project.

Corollary EC.1. Assume that ct = c. For t = 1, . . . , T − 1, the PM continues the project if and only if

xt > (T − t)c.

Proposition EC.1 and Corollary EC.1 together imply that there are two types of projects. First, if

x1 > (T − 1)c, then the PM should start the project at stage 1 and continue until the project is completed.

Second, if x1 ≤ (T − 1)c, then the project should be abandoned at stage 1.
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Limited Review

Now, we consider the LR case. Suppose there are at most M review opportunities for the project (M <

T−2)—excluding the first stage, at which the PM learns the project’s initial value. Denote the value function

at stage t by Vt(xk, k, n), where xk is the most recently observed project value (in stage k) and n represents

the number of review opportunities left, 0 ≤ n ≤M . Define Πi
t(xk, k, n) as the expected profit from choosing

action i at stage t, where i = C,A,R,NR stand for (respectively) “continue”, “abandon”, “review”, and “no

review”. Then, for t = 2, . . . , T − 1, we have

Vt(xk, k, n) =

max{ΠR
t (xk, k, n),ΠNR

t (xk, k, n)} if n > 0;

ΠNR
t (xk, k, n) otherwise.

The value function at stage 1 is V1(x1, 1,M) = max{ΠC
1 (x1, 1,M),ΠA

1 (x1, 1,M)}. The value function at

stage T is VT (xk, k, n) = E[xT | xk, k], which is the expected project value upon completion (given that the

PM last observed xk at stage k). The expected profit if the PM does not review the project at stage t is

ΠNR
t (xk, k, n) = −ct + Vt+1(xk, k, n).

The expected profit if the PM does review at stage t is

ΠR
t (xk, k, n) = Emax{ΠC

t (xt, t, n− 1),ΠA
t (xt, t, n− 1)};

here the expectation is taken over xt (given that the PM last observed xk at stage k). The profits from

continuing/abandoning the project are, respectively,

ΠC
t (xt, t, n) = −ct + Vt+1(xt, t, n) and ΠA

t (xt, t, n) = 0.

It is easy to see that the optimal continuation policy in Corollary EC.1 applies to this case as well.

Corollary EC.2. Assume that ct = c. The optimal continuation/abandonment policy under LR is the same

as that under FR.

Online Appendix B: LR Behavioral Model

In this appendix, we formulate the behavioral model for the LR condition, discuss the trade-offs underlying

the review decision and describe the estimation procedure.

Behavioral Model

Suppose that xk and rk are (respectively) the project value and the reference point from the PM’s most

recent review stage (stage k). Let n be the number of reviews left. Then the value function can be written

as follows:

Vt(xk, rk, k, n) =

max{UR
t (xk, rk, k, n), UNR

t (xk, rk, k, n)} if n > 0,

UNR
t (xk, rk, k, n) otherwise
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for t = 2, . . . , T − 1 and V1(x1, r1, 1,M) = max{UC
1 (x1, r1, 1,M), UA

t (x1, r1, 1,M)}. The value function at

stage T is VT (xk, rk, k, n) = E[xT +m(xT − rT ) | xk, rk, k], which is the expected utility over xT given that

the PM last observed xk at stage k; the reference point is updated as rT = θrk + (1− θ)xk.

The expected utility from not reviewing is UNR
t (xk, rk, k, n) = −ct + Vt+1(xk, rk, k, n), whereas the

expected utility from reviewing is

UR
t (xk, rk, k, n) = Emax{UC

t (xt, rt, t, n− 1), UA
t (xt, rt, t, n− 1)};

here the expectation is with respect to xt (given that the PM last observed xk at stage k) and the reference

point is rt = θrk + (1− θ)xk. The utilities from continuing or abandoning the project are, respectively,

UC
t (xt, rt, t, n−1) = −ct+m(xt−rt)+Vt+1(xt, rt, t, n−1), and UA

t (xt, rt, t, n−1) = m(xt−rt)−A−B
t−1∑
i=1

ci.

Review Decision

For the rational PM, a review is valuable if it provides information that could lead to an abandonment

decision. For the reference-dependent PM, however, a review can also affect his reference point and hence

the gain–loss utility. So even when the PM continues at every stage (i.e., when reviews carry no decision-

making value), he may still strictly prefer to review at an earlier or later stage, as shown in the following

example.

Example 1. Let T = 4, and let parameters A and B be sufficiently large such that the PM always continues

the project. Suppose there is only one review opportunity (M = 1). If λ > 1, then reviewing at stage 3 is

strictly preferred to reviewing at stage 2; if λ < 1, then reviewing at stage 2 is strictly preferred to reviewing

at stage 3.

When making the decision to review earlier or later in a project, the reference-dependent PM considers

the two effects of review: (1) incurring a gain-loss utility and (2) updating the reference point. In particular,

the updated reference point affects the psychological impact of subsequent information (gain-loss utility in

the next review). For example, in a 4-stage project, if the PM reviews at stage 2, then he experiences a

small gain-loss utility in stage 2 but may experience a large gain or loss upon project completion (at stage

4). In contrast, if the PM reviews at stage 3, he is likely to experience a larger gain-loss utility at stage 3

(compared with reviewing at stage 2) but smaller gains or losses upon project completion. Further, in this

case, the reduction in expected gain-loss utility at T = 4 outweighs the increase in expected gain-loss utility

at T = 3. Thus if the PM is gain-seeking, he prefers a large gain-loss utility at T = 4 and would review early

at stage 2, whereas a loss-averse PM would try to avoid large gains and losses by reviewing later. The same

intuition applies to longer-length projects, as illustrated via simulation in Figure 1.

Estimation

We assume the participant chooses to review at stage t of project i if and only if UR
it − UNR

it + vitj > 0;

here the noise term vitj is an i.i.d. normally distributed random variable with mean 0 and variance 1/(s2)2.

Therefore,

Pitj(review) = Φ(s2(UR
t − UNR

t )); and Pitj(no review) = Φ(s2(UNR
t − UR

t )). (EC.1)
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Figure 1: First review decision (γ = 2.3, A = 71.42, B = 0.58, s1 = 0.018, s2 = 0.05, c = 11, δ = 10) in

an 8-stage project with x1 = 70 and M = 2. We change λ (from 0.1 to 3.5 in increments of 0.1) and θ (from

0.01 to 1 in increments of 0.01). In the region “Early Review”, the probability of reviewing in the second or third

stage is greater than 0.5.

As in Section 4.3 of the paper, we have

Pitj(continue | review) = Φ(s1(UC
t − UA

t )); and Pitj(abandon | review) = Φ(s1(UA
t − UC

t )),

and the log-likelihood function is written as

LLLR =

32∑
i=1

Ti∑
t=1

N2∑
j=1

citj
(
aitjbitj logPitj(continue | review) + (1− aitj)bitj logPitj(abandon | review)

+ bitj logPitj(review) + (1− bitj) logPitj(no review)
)
.

Here N2 = 38 is the number of participants in the LR experiment. Let bitj = 1 if participant j reviews

project i at stage t (with bitj = 0 otherwise) and citj = 1 if the number of review opportunities left for

participant j at stage t of project i is positive (with citj = 0 otherwise).

Online Appendix C: Proofs

Proof of Lemma 1. It suffices to prove that Vt(x) (formulated in Online Appendix A) is increasing in x for

t = 1, 2, . . . , T −1. First, observe that VT (x) = x is increasing in x. Second, for t = 1, 2, . . . , T −1, if Vt+1(x)

is increasing in x, then Vt(x) = max{−ct +E[Vt+1(x+wt)], 0} = max{−ct + 1
2Vt+1(x+ δ) + 1

2Vt+1(x− δ), 0}
is increasing in x. This completes the proof.

Proof of Proposition 1. (i) The proof is similar to that of Lemma 1 and so is omitted for brevity.

(ii) We use backward induction to show that Vt(xt, rt) is decreasing in rt. First, observe that VT (xT , rT ) =

xT + m(xT − rT ) is decreasing in rT . Next, for t = 1, . . . , T − 1, if Vt+1(xt+1, rt+1) is decreasing in rt+1

then rt+1 = θrt + (1− θ)xt implies Vt+1(xt+1, rt+1) is decreasing in rt, which in turn means that Vt(xt, rt) =

max{−ct +m(xt − rt) + EVt+1(xt+1, rt+1),m(xt − rt)− A− B
∑t−1
i=1 ci} is decreasing in rt. It follows that
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UC
t (xt, rt) − UA

t (xt, rt) = −c + EVt+1(xt+1, rt+1) + A + B
∑t−1
i=1 ci is decreasing in rt. This completes the

proof.

Proof of Result 1. Since the PM abandons the project if and only if UC
3 (x3, r3) < UA

3 (x3, r3), it

suffices to prove that UC
3 (x3, r3)−UA

3 (x3, r3) is smaller under LR than under FR. For the PM, the marginal

utility from continuing the project at stage 3 is

UC
3 (x3, r3)− UA

3 (x3, r3) = x3 − c3 +
1

2
m(θ(x3 − r3) + δ) +

1

2
m(θ(x3 − r3)− δ) +A+B(c1 + c2). (EC.2)

Because x3 < x1 implies that the project’s performance consistently decreases from stage 1 to stage 3, i.e.,

x2 = x1 − δ and x3 = x1 − 2δ, we can derive r3 = x1 − (1− θ)δ under FR and r3 = x1 under LR. Observe

that the right hand side of equation (EC.2) is decreasing in r3, and r3 is higher under LR than under FR,

it follows that UC
3 (x3, r3)− UA

3 (x3, r3) is smaller under LR than under FR.

Proof of Result 2. For the PM under LR, the marginal utility of continuation at x2 = x1 − δ is

∆LR
2 ≡ UC

2 (x2, r2, 2, 0)− UA
2 (x2, r2, 2, 0) = x2 − c2 − c3 + EV4(x4, r4, 2, 0)

= x2 − c2 − c3 +
1

4
m(−θδ + 2δ) +

1

2
m(−θδ) +

1

4
m(−θδ − 2δ) +A+Bc1.

(EC.3)

In contrast, for the PM under FR, the marginal utility of continuation at x2 = x1 − δ is

∆FR
2 ≡ UC

2 (x2, r2)− UA
2 (x2, r2) = −c2 + EV3(x3, r3) +A+Bc1

= −c2 +
1

2
max{UC

3 (x2 − δ, r3), UA
3 (x2 − δ, r3)}+

1

2
max{UC

3 (x2 + δ, r3), UA
3 (x2 + δ, r3)}+A+Bc1

≥ −c2 +
1

2
UC
3 (x2 − δ, r3) +

1

2
UC
3 (x2 + δ, r3) +A+Bc1

= x2 − c2 − c3 +
1

2
m(−θδ + δ) +

1

2
m(−θδ − δ) +

1

4
m(−θ2δ + θδ + δ) +

1

4
m(−θ2δ + θδ − δ)

+
1

4
m(−θ2δ − θδ + δ) +

1

4
m(−θ2δ − θδ − δ) +A+Bc1. (EC.4)

Subtracting (EC.3) from (EC.4), we have

∆FR
2 −∆LR

2 ≥1

2
m(−θδ + δ) +

1

2
m(−θδ − δ) +

1

4
m(−θ2δ + θδ + δ) +

1

4
m(−θ2δ + θδ − δ)

+
1

4
m(−θ2δ − θδ + δ) +

1

4
m(−θ2δ − θδ − δ)− 1

4
m(−θδ + 2δ)− 1

2
m(−θδ)− 1

4
m(−θδ − 2δ).

(EC.5)

We proceed to prove a threshold λ̄ such that if λ < λ̄, then the right hand side of (EC.5) is positive. We

consider two cases. (I) If 1− θ− θ2 ≥ 0, then the right hand side of (EC.5) equals γ
4 (2− θ− 2θ2)δ− γλ

4 (2−
θ + 2θ2)δ, which is positive if and only if λ < 2−θ−2θ2

2−θ+2θ2 . (II) If 1 − θ − θ2 < 0, then the right hand side of

(EC.5) equals γ
4 (1− θ2)− γλ

4 (1 + 3θ2), which is positive if and only if λ < 1−θ2
1+3θ2 . This completes the proof.

Proof of Proposition EC.1. The statement in the proposition is equivalent to: Given the project

value xt in stage t = 1, . . . , T − 2, if it is optimal to abandon either at xt+1 = xt − δ or at xt+1 = xt + δ in

stage t+ 1, then it is optimal to abandon in stage t. We prove this in two possible cases.
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Case 1: Suppose it is optimal in stage t+ 1 to abandon at both xt+1 = xt + δ and xt+1 = xt − δ. This

implies zero value for the project in stage t+ 1 (i.e., E[Vt+1(xt + wt) | xt] = 0) and hence zero value for the

project at stage t (i.e., Vt(xt) = max{−ct+E[Vt+1(xt+wt)], 0} = max{−ct, 0} = 0). Therefore, it is optimal

to abandon the project at stage t.

Case 2: Suppose it is optimal in stage t+1 to abandon at xt+1 = xt− δ but to continue at xt+1 = xt+ δ.

In this case, we prove the result by induction.

First, we prove the result for t = T −2. Thus: given xT−2 in stage T −2, if it is optimal in stage T −1 to

abandon the project at xT−1 = xT−2−δ but to continue at xT−1 = xT−2+δ, then it is optimal to abandon in

stage T−2. Observe that xT−2−δ−c ≤ 0 and δ ≤ c. The first inequality follows because (a) the PM abandons

the project at xT−1 = xT−2− δ and (b) it is optimal to abandon in stage T − 1 if and only if xT−1 ≤ c. The

inequality δ ≤ c holds because project payoffs are non-negative—that is, xT−2 − 2δ ≥ 0—and this (when

combined with the first inequality) yields xT−2 − δ − c ≤ 0 ≤ xT−2 − 2δ or c ≥ δ. These two inequalities

together imply that VT−2(xT−2) = max{−c+ 1
2 (xT−2 + δ − c), 0} = max{ 12 (xT−2 − δ − c+ 2δ − 2c), 0} = 0.

Second, we prove that if the result holds at stage k + 1 (k = 1, . . . , T − 3) then it holds also at stage k.

If the result holds at stage k+ 1, . . . , T − 2, then Vk+1(x) = max{x− (T − k− 1)c, 0}; that is, at stage k+ 1

the PM either abandons the project or continues until completion. From the conditions Vk+1(xk + δ) > 0

and Vk+1(xk − δ) = 0 we then have

Vk(xk) = max

{
− c+

1

2
(xk + δ − (T − k − 1)c), 0

}
= max

{
1

2
(xk − δ − (T − k − 1)c+ 2δ − 2c), 0

}
= 0,

which follows from (i) xk−δ−(T−k−1)c ≤ 0 and (ii) δ ≤ c. Inequality (i) follows from xk−δ−(T−k−1)c ≤
Vt+1(xk − δ) = 0; this statement holds because, at xk+1 = xk − δ, the expected profit from completing the

project (i.e., xk−δ−(T −k−1)c) is by definition no greater than the project’s value Vt+1(xk−δ). Inequality

(ii) follows because project payoffs are nonnegative (i.e., xk ≥ (T − k)δ), which—together with inequality

(i)—implies (T − k − 1)δ ≤ xk − δ ≤ (T − k − 1)c. This completes the proof.

Proof of Corollary EC.1. This result follows directly from Lemma 1 and Proposition EC.1.

Proof of Corollary EC.2. We denote the expected profits from continuing the project under FR

and LR as ΠC
t,FR(xt) and ΠC

t,LR(xt, t, n), respectively. First, at xt, if the optimal decision in FR is to

abandon the project (i.e., ΠC
t,FR(xt) ≤ 0) then the optimal decision in LR is also to abandon the project

because ΠC
t,LR(xt, t, n) ≤ ΠC

t,FR(xt) ≤ 0, where the first inequality holds because FR has no fewer review

opportunities than does LR. Next, at xt, if the optimal decision in FR is to continue the project (i.e.,

ΠC
t,FR(xt) = xt − (T − t)c > 0; see Proposition EC.1), then the optimal decision in LR is also to continue

the project because ΠC
t,LR(xt, t, n) ≥ xt − (T − t)c—that is, the expected profit from continuing the project

is no less than that from project completion.
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Online Appendix D: Experiment Instructions and Sample Screenshots
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Online Appendix E: Regression Results

This appendix documents the regression results mentioned in the paper.

Table 1: Logistic regression model for continue decision with different paths of same length (Section 4.2)

Independent variable Coefficient Robust std. error

decpath −2.397∗∗∗ (0.485)

(t=2)×(T=6) 1.156 (0.843)

(t=2)×(T=8) 0.285 (0.957)

(t=3)×(T=6) 0.341 (0.737)

(t=3)×(T=8) −1.218∗ (0.715)

(t=4)×(T=6) −0.636 (0.540)

(t=4)×(T=8) −0.671 (0.560)

(t=5)×(T=8) −1.336∗ (0.776)

Constant 5.034∗∗∗ (0.747)

Observations 827

Clusters 37

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table 2: Logistic regression model for continue decision with different project lengths (Section 4.2)

Independent variable Coefficient Robust std. error

mid −0.706∗∗ (0.298)

prof 1.788∗∗ (0.769)

stageleft=2 −1.212 (1.102)

stageleft=3 −1.538 (1.106)

stageleft=4 −1.023 (0.984)

stageleft=5 −1.083 (1.074)

stageleft=6 −1.059 (1.124)

stageleft=7 −1.191 (1.048)

stageleft=8 −0.803 (1.197)

stageleft=9 −1.516 (1.153)

(prof=1)×(stageleft=2) −1.237 (0.904)

(prof=1)×(stageleft=3) −0.857 (0.800)

(prof=1)×(stageleft=4) −1.291 (0.851)

(prof=1)×(stageleft=5) −1.505∗ (0.776)

(prof=1)×(stageleft=6) −1.296 (1.046)

Constant 3.401∗∗∗ (1.031)

Observations 2483

Clusters 37

Notes. We use the binary variable ‘prof’ which interacts with

the number of stages left as a proxy for project value.
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 3: Logistic regression model for continue decision in FR vs. LR experiment (Section 5.1)

Model 1 (excluding stage 1) Model 2 (including stage 1)

Independent variable Coefficient Robust std. error Coefficient Robust std. error

FR 0.958∗∗∗ (0.262) 0.147 (0.250)

stageleft=2 −1.104∗ (0.645) −1.136∗ (0.634)

stageleft=3 −1.387∗∗ (0.614) −0.944 (0.625)

stageleft=4 −0.743 (0.580) −0.787 (0.579)

stageleft=5 −1.399∗∗ (0.591) −0.653 (0.614)

stageleft=6 −1.006 (0.645) −0.962 (0.640)

stageleft=7 −1.067∗ (0.595) −0.408 (0.625)

stageleft=8 −0.400 (0.725) −0.318 (0.720)

stageleft=9 −0.330 (0.724)

Constant 2.028∗∗∗ (0.595) 2.513∗∗∗ (0.615)

Observations 1427 3302

Clusters 75 75

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table 4: Ordered logistic regression model for interval between the first and second review (Section 5.2)

Model 1 (unprofitable projects) Model 2 (all projects)

Independent variable Coefficient Robust std. error Coefficient Robust std. error

r1sign −0.952∗∗∗ (0.161) −0.882∗∗∗ (0.148)

cut1 −1.005∗∗∗ (0.186) −0.977∗∗∗ (0.189)

cut2 0.413∗∗∗ (0.144) 0.516∗∗∗ (0.136)

cut3 1.997∗∗∗ (0.222) 2.166∗∗∗ (0.210)

cut4 3.809∗∗∗ (0.528) 4.035∗∗∗ (0.524)

cut5 4.171∗∗∗ (0.732) 4.396∗∗∗ (0.729)

cut6 5.432∗∗∗ (0.992) 5.655∗∗∗ (0.990)

Observations 615 784

Clusters 38 38

Notes. Project that are abandoned upon first review are excluded. If the project is continued

and no second review is undertaken, then the second review stage is set equal to the stage of project completion (T ).
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Online Appendix F: Robustness Check with Cost Saliency

In this appendix we discuss the treatment with salient cost. First we detail the changes in the experiment

setup, and then compare the new results with those from the original experiments. Finally, we present the

data and regression results.

We made the following changes in the new experiment.

First, on the interface, we added (1) a graphic illustration of future and past costs, and (2) a box on

the left side of the screen which provided information about “current total cost needed to complete project”.

This information was observable to participants at every decision stage of the experiment. Below is a sample

screenshot of the new interface (changes are highlighted in red boxes).

Second, we revised the instructions to emphasize cost as well as value. We made the following edits to

the instructions:

(1) We replaced ‘VALUE’ with ‘the value’ throughout the instructions.

(2) In “Check your understanding”, we added illustrations of project costs to Question 1 in FR and

Question 2 in LR. The question now appears as follows:

“Suppose T = 6, x1 = 50. Continuation costs are illustrated in the figure below. If you abandon the

project at stage 4, your point earning for this project is .”

(3) In “Check your understanding”, we changed the last question (Question 3 in FR and Question 4 in

LR) to ask directly about the total cost needed to complete a project and also provided an illustration of

project costs. The question now reads as follows:
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“Suppose T = 6, x1 = 50. Continuation costs are illustrated in the figure below. If you continue the

project at every stage until stage 6: the total cost incurred will be , the value of the project

(x6) will be at best and at worst , your point earning for this project will be at best

and at worst .”

We ran the new experiments in the same venue as the original experiments, and recruited 81 undergrad-

uate students who had not participated in the original experiments. Overall, 43 subjects participated in the

new FR experiment and 38 subjects in the new LR experiment.

Comparison with Original Experiments

We find that most of the key results from the original experiments remain the same. In particular,

participants are more likely to abandon on downward paths, and are more likely to abandon when review

opportunities are limited. Tables 6–12 present the new data and replications of all regression results in the

original experiments. Below we discuss one difference in experimental results based on the new data and

original data.

In the new FR data, we do not observe a consistent inverted U-shaped effect of project length on

abandonment rates (see Figure 2). This could be due to two reasons. First, salient cost has a disproportionate

effect on abandonment rates in the first stage versus later stages. That is, comparing the continuation error

rates in the original and new FR data (see Table 5), we find a significant difference in the first stage (75.8%

vs. 87.7%; p < 0.01) but not in later stages (90.12% vs. 87.85%, p = 0.16). This suggests that FR participants

employ different decision processes for launch and continue/abandon decisions under salient cost. In deciding

whether to launch a project in the first stage, FR participants may compare its expected value with the total

cost of completing the project, but once a project is started, the behavioral biases to continue the project

dominate. As a result, we observe higher abandonment rates at the beginning of a project.

Table 5: Continuation error rates

New Original

Stage 1 75.8% (N = 1,075) 87.7% (N = 925)

All stages except stage 1 90.12% (N = 992) 87.85% (N = 963)

Notes. N = number of observations.

Second, recall that in the original experiments we provide information about total cost incurred but not

total cost needed to complete the project. Adding the latter makes future cost more salient, which counteracts

the participants’ sunk cost biases and thus weakens the pattern of lower abandonment rates towards a

project’s end. Despite these differences, we still observe significant evidence of a higher abandonment rate

near the middle of an ongoing project in some cases. For example, at the decision point xT−3 = 30, the

abandonment rate is significantly higher at stage 3 of a 6-stage project than at stage 7 of a 10-stage project

(p < 0.05); at xT−6 = 60, the abandonment rate is significantly lower at stage 2 of an 8-stage project than

at stage 4 of a 10-stage project (p < 0.01).
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Figure 2: Proportion of abandonment in project on a decreasing-value path; T represents the total number of

project stages.

Table 6: Abandonment rates corresponding to different paths.

Strictly decreasing path? Strictly decreasing path?

Yes No Yes No

T = 4 T = 8

x2 = 40 3% 0% x2 = 80 2% 0%

(N = 40) (N = 105) (N = 84) (N = 62)

T = 6 x3 = 70 2% 3%

x2 = 60 2% 0% (N = 82) (N = 32)

(N = 42) (N = 98) x4 = 60 13% 0%

x3 = 50 7% 0% (N = 39) (N = 26)

(N = 41) (N = 62) x5 = 50 6% 0%

x4 = 40 13% 0% (N = 34) (N = 21)

(N = 38) (N = 87)

Table 7: Abandonment rates—under FR versus LR—when the optimal decision is to abandon.

Abandonment rate Abandonment rate Abandonment rate

FR LR FR LR FR LR

T = 4 T = 8 T = 10

x1 = 30 18% 15% x1 = 70 26% 14% x1 = 90 30% 21%

(N = 258) (N = 228) (N = 215) (N = 190) (N = 344) (N = 304)

x2 = 20 10% 43% x2 = 60 3% 24% x2 = 80 2% 7%

(N = 107) (N = 63) (N = 97) (N = 21) (N = 121) (N = 27)

x3 = 10 12% 15% x3 = 50 15% 40% x3 = 70 6% 33%

(N = 34) (N = 13) (N = 94) (N = 52) (N = 88) (N = 40)

x4 = 40 11% 45% x4 = 60 15% 52%

T = 6 (N = 54) (N = 29) (N = 55) (N = 25)

x1 = 50 22% 16% x5 = 30 15% 57% x5 = 50 15% 44%

(N = 258) (N = 228) (N = 27) (N = 7) (N = 47) (N = 16)

x2 = 40 7% 29% x6 = 20 9% 0% x6 = 40 16% 43%

(N = 104) (N = 31) (N = 23) (N = 3) (N = 19) (N = 7)

x3 = 30 26% 35% x7 = 30 0% 50%

(N = 66) (N = 52) (N = 16) (N = 2)

x4 = 20 8% 42% x8 = 20 13% 100%

(N = 24) (N = 12) (N = 16) (N = 1)
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Table 8: Proportion of first review by stage.

Project length Proportion of first review decision

and initial value N Stage 2 Stage 3 Stage 4 Stage 5 Stage 6 Stage 7 Stage 8 Stage 9

T = 4

x1 = 30 193 65% 31%

x1 = 50 74 54% 41%

T = 6

x1 = 50 192 43% 49% 4% 1%

x1 = 70 73 40% 53% 7% 1%

T = 8

x1 = 70 163 25% 44% 26% 4% 0% 0%

x1 = 90 107 29% 36% 28% 4% 1% 0%

T = 10

x1 = 90 241 20% 27% 31% 15% 3% 1% 0% 0%

Table 9: Logistic regression model for continue decision with different paths of same length

Independent variable Coefficient Robust std. error

decpath −3.360∗∗∗ (1.013)

(t=2)×(T=6) 0.040 (0.049)

(t=2)×(T=8) −0.015 (0.783)

(t=3)×(T=6) −1.157 (1.192)

(t=3)×(T=8) −0.470 (1.224)

(t=4)×(T=6) −1.769 (1.128)

(t=4)×(T=8) −1.808 (1.137)

(t=5)×(T=8) −0.958 (1.268)

Constant 7.115∗∗∗ (1.212)

Observations 893

Clusters 43

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table 10: Logistic regression model for continue decision with different project lengths

Independent variable Coefficient Robust std. error

mid 0.108 (0.288)

prof 2.804∗∗∗ (0.788)

stageleft=2 0.168 (0.630)

stageleft=3 −0.543 (0.617)

stageleft=4 0.262 (0.668)

stageleft=5 −0.622 (0.626)

stageleft=6 0.498 (0.667)

stageleft=7 −0.668 (0.633)

stageleft=8 1.657∗∗ (0.815)

stageleft=9 −1.151∗ (0.601)

(prof=1)×(stageleft=2) −2.553∗∗∗ (0.905)

(prof=1)×(stageleft=3) −1.611∗∗ (0.724)

(prof=1)×(stageleft=4) −2.606∗∗∗ (0.882)

(prof=1)×(stageleft=5) −0.241 (0.950)

(prof=1)×(stageleft=6) −1.603 (1.053)

Constant 2.015∗∗∗ (0.539)

Observations 2768

Clusters 43

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 11: Logistic regression model for continue decision in FR vs. LR experiment

Model 1 (excluding stage 1) Model 2 (including stage 1)

Independent variable Coefficient Robust std. error Coefficient Robust std. error

FR? 1.581∗∗∗ (0.280) 0.257 (0.236)

stageleft=2 −0.514 (0.526) −0.531 (0.483)

stageleft=3 −0.806 (0.527) −0.433 (0.483)

stageleft=4 −0.355 (0.552) −0.323 (0.507)

stageleft=5 −0.720 (0.494) −0.515 (0.476)

stageleft=6 −0.261 (0.571) −0.171 (0.527)

stageleft=7 −0.052 (0.565) −0.429 (0.489)

stageleft=8 1.303∗∗ (0.641) 1.407∗∗ (0.596)

stageleft=9 −0.799 (0.504)

Constant 0.977∗ (0.511) 1.741∗∗∗ (0.469)

Observations 1393 3418

Clusters 81 81

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table 12: Ordered logistic regression model for interval between the first and second review

Model 1 (unprofitable projects) Model 2 (all projects)

Independent variable Coefficient Robust std. error Coefficient Robust std. error

r1sign −0.929∗∗∗ (0.173) −0.726∗∗∗ (0.138)

cut1 −1.030∗∗∗ (0.165) −0.938∗∗∗ (0.160)

cut2 0.101 (0.125) 0.248∗∗ (0.123)

cut3 0.855∗∗∗ (0.151) 0.988∗∗∗ (0.145)

cut4 1.535∗∗∗ (0.176) 1.851∗∗∗ (0.179)

cut5 1.689∗∗∗ (0.195) 2.000∗∗∗ (0.194)

cut6 5.961∗∗∗ (0.988) 6.243∗∗∗ (0.993)

Observations 518 674

Clusters 38 38

Notes. If no second review is undertaken, then the second review stage is set equal to the stage of

project completion (T ).
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Online Appendix G: Robustness Check with Increasing Cost Profile

We ran a new series of experiments which considered settings where a profitable project turns into an

unprofitable one. Specifically, we let the continuation costs increase over the course of a project such that

ct+1 = ct + 1. For example, in a 4-stage project, if the initial continuation cost is c1 = 10, then c2 = 11

and c3 = 12. We asked each participant to complete 40 projects. The project paths and initial continuation

costs are listed in Table 13. Note that, as in the original experiments, the projects have different lengths

(from T = 4 to T = 10). The projects also differ in initial cost: there are two different initial costs for each

project length. We refer to the projects with lower initial costs as “low cost” projects and the ones with

higher initial costs as “high cost” projects. The decision points where it is optimal to abandon the project

are highlighted in bold in Table 13. For example, as illustrated by projects #11 and #12, for a 6-stage

project with initial cost c1 = 8 and initial value x1 = 50, it is optimal to launch the project in the first stage

but to abandon it in the second stage if the project value decreases (to x2 = 40).

Table 13: Project paths for increasing cost condition.

Project T c1 Path Project T c1 Path

1 4 10 30-20-30-20 11 6 8 50-60-70-60-70-80

2 4 10 30-40-50-60 12 6 8 50-40-50-60-50-60

3 4 10 30-40-30-40 13 6 8 50-40-30-40-50-40

4 4 10 30-40-30-20 14 6 8 50-40-30-20-10-20

5 4 10 30-20-10-20 15 6 8 50-60-50-60-70-60

6 4 11 30-40-30-40 16 6 9 50-40-50-60-70-60

7 4 11 30-40-50-40 17 6 9 50-40-30-20-30-20

8 4 11 30-40-50-60 18 6 9 50-60-50-40-30-40

9 4 11 30-20-30-20 19 6 9 50-40-30-40-50-60

10 4 11 30-20-10-20 20 6 9 50-60-70-80-70-60

21 8 6 70-60-70-80-70-80-90-100 31 10 4 90-100-90-80-70-60-70-80-90-80

22 8 6 70-60-50-40-50-60-50-60 32 10 4 90-100-110-100-90-100-110-120-110-120

23 8 6 70-80-90-100-90-100-90-80 33 10 4 90-80-90-100-110-120-110-120-130-140

24 8 6 70-80-70-80-90-80-70-80 34 10 4 90-80-70-60-50-40-30-20-30-40

25 8 6 70-60-50-40-30-20-10-20 35 10 4 90-80-70-80-70-80-90-80-90-100

26 8 7 70-60-50-40-30-20-10-20 36 10 5 90-80-70-60-50-40-30-20-30-40

27 8 7 70-80-70-60-70-80-90-80 37 10 5 90-80-90-80-70-80-90-100-110-100

28 8 7 70-80-90-80-90-100-90-80 38 10 5 90-80-70-60-70-80-90-80-90-100

29 8 7 70-60-70-60-70-80-90-100 39 10 5 90-100-90-80-70-60-70-80-90-80

30 8 7 70-60-50-40-50-60-50-60 40 10 5 90-100-110-100-90-100-90-100-110-120

Notes. Decision points where it is rational to abandon the project are highlighted in bold.

The setups for the FR and LR treatments are similar to those in the original experiments. To ensure that

the participants can easily understand and access information about the continuation costs, we incorporate

the changes described in Online Appendix F to make cost salient. There are only two decision points where

the rational optimal policies under FR and LR differ: (1) xT−5 = 50 in low cost projects, and (2) xT−7 = 70

in high cost projects. For these two decision points, it is optimal to continue if there is at least one review

opportunity left; otherwise, the decision maker should be indifferent between continuing and abandoning the

project (i.e., the expected value of the project equals the total cost needed to complete the project).
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We ran the new experiments in the same venue as the original experiments, and recruited 85 undergrad-

uate students who had not participated in the original experiments or the experiments with salient cost.

Overall, 41 subjects participated in the FR experiment and 44 subjects in the LR experiment.

G.1 Experiment Results

Below we present and discuss the data. All results in the original experiments are confirmed, except for the

inverted U-shaped effect of path length on abandonment rate—we observe no consistent pattern in the new

data. All tables are relegated to the end of this section.

(1) Abandonment rates under FR vs. LR

We find strong support that participants are more likely to abandon an ongoing project under LR than

under FR. Tables 14-17 replicate the comparison results and regression analyses in the paper. The results

are similar even if we remove the decision points where the optimal policy is different for FR and LR (i.e.,

xT−5 = 50 and xT−7 = 70).

(2) Continue/abandon decisions are path-dependent

We find support for one of the two types of path-dependence we observe in the original experiments.

(2.1) Abandonment rate on downward vs. upward paths

Because we have designed the projects in the new experiments such that, given a certain T , the costs

vary but not the initial value, we can no longer make comparisons as in Table 4 in the paper. Nevertheless,

the data still suggests that the likelihood of abandonment is higher on downward paths. We find that the

abandonment error rate after an observed increase in project value is 0%, compared with 12% on a strictly

decreasing path. The difference is significant (Fisher’s exact test; p < 0.01). As another example, for the

same decision point x3 = 50 in a 6-stage high-cost project, the abandonment rate is 0% (N = 24) after an

observed decrease in project value (i.e., the observed path is 50−40−50) and 4% (N = 28) after an observed

decrease in project value (i.e., the observed path is 50− 60− 50). This pattern is consistent throughout the

data.

(2.2) Abandonment rate near the middle (vs. beginning or end) of a project

We do not observe the inverted U-shaped effect of project length on abandonment rates in the increasing

cost data (see Figure 3). We identify a higher tendency to abandon the project in the first stage than in

other stages (similar to the experimental results with salient constant cost; see Online Appendix F), but

observe no other consistent pattern. This could be due to the different cost profiles in the new treatment

which affect the sunk cost bias. Recall that we explain the inverted U-pattern in the original experiments

using a combination of gain-loss utility and the sunk cost bias—the former dominates in early stages and

the latter dominates in later stages. In this new treatment, the sunk cost bias may start to dominate very

early on or very late in the project, depending on the specific decision point and continuation costs.

(3) Review decisions

We confirm all results in the paper regarding the review decision. Tables 18-19 replicate the comparison

results and the regression analyses in the paper.
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(a) High cost (b) Low cost

Figure 3: Proportion of abandonment in a project on a decreasing-value path; T represents the total number

of project stages

Table 14: Abandonment rates under FR versus LR (high cost).

Abandonment rate Abandonment rate Abandonment rate

FR LR FR LR FR LR

T = 4 T = 8 T = 10

x1 = 30 63% 50% x1 = 70 25% 15% x1 = 90 7% 2%

(N = 205) (N = 220) (N = 205) (N = 220) (N = 205) (N = 220)

x2 = 20 29% 56% x2 = 60 15% 15% x2 = 80 2% 4%

(N = 28) (N = 34) (N = 89) (N = 34) (N = 114) (N = 24)

x3 = 10 11% 50% x3 = 50 17% 45% x3 = 70 11% 16%

(N = 9) (N = 6) (N = 52) (N = 47) (N = 75) (N = 31)

x4 = 40 19% 38% x4 = 60 25% 63%

T = 6 (N = 43) (N = 29) (N = 67) (N = 40)

x1 = 50 54% 40% x5 = 30 20% 63% x5 = 50 4% 47%

(N = 205) (N = 220) (N = 20) (N = 8) (N = 25) (N = 17)

x2 = 40 32% 27% x6 = 20 13% 100% x6 = 40 29% 38%

(N = 57) (N = 51) (N = 16) (N = 2) (N = 24) (N = 8)

x3 = 30 15% 42% x7 = 30 18% 33%

(N = 27) (N = 33) (N = 17) (N = 3)

x4 = 20 18% 14% x8 = 20 14% 50%

(N = 11) (N = 7) (N = 14) (N = 2)

Notes. N = number of observations.
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Table 15: Abandonment rates under FR versus LR (low cost).

Abandonment rate Abandonment rate Abandonment rate

FR LR FR LR FR LR

T = 4 T = 8 T = 10

x1 = 30 40% 37% x1 = 70 10% 2% x1 = 90 4% 1%

(N = 205) (N = 220) (N = 205) (N = 220) (N = 205) (N = 220)

x2 = 20 24% 39% x2 = 60 5% 12% x2 = 80 3% 15%

(N = 46) (N = 46) (N = 111) (N = 33) (N = 118) (N = 20)

x3 = 10 17% 29% x3 = 50 19% 39% x3 = 70 5% 17%

(N = 18) (N = 7) (N = 70) (N = 51) (N = 77) (N = 23)

x4 = 40 18% 43% x4 = 60 5% 22%

T = 6 (N = 57) (N = 30) (N = 37) (N = 18)

x1 = 50 34% 16% x5 = 30 12% 62% x5 = 50 3% 50%

(N = 205) (N = 220) (N = 26) (N = 13) (N = 35) (N = 18)

x2 = 40 14% 25% x6 = 20 9% 60% x6 = 40 29% 0%

(N = 80) (N = 59) (N = 23) (N = 5) (N = 34) (N = 4)

x3 = 30 27% 46% x7 = 10 5% 100% x7 = 30 29% 43%

(N = 45) (N = 54) (N = 21) (N = 1) (N = 24) (N = 7)

x4 = 20 41% 44% x8 = 20 6% 50%

(N = 17) (N = 9) (N = 17) (N = 4)

x5 = 10 20% 100% x8 = 20 6% 50%

(N = 10) (N = 1) (N = 17) (N = 4)

Notes. N = number of observations.

Table 16: Logistic regression model for continue decision in FR vs. LR experiment (high cost).

Model 1 (excluding stage 1) Model 2 (including stage 1)

Independent variable Coefficient Robust std. error Coefficient Robust std. error

FR 1.025∗∗∗ (0.259) 0.041 (0.215)

stageleft=2 −0.659 (0.487) −0.828∗ (0.495)

stageleft=3 −0.458 (0.573) −1.591∗∗∗ (0.542)

stageleft=4 −0.453 (0.534) −0.654 (0.528)

stageleft=5 −0.354 (0.515) −1.228∗∗ (0.521)

stageleft=6 −0.415 (0.531) −0.522 (0.535)

stageleft=7 0.515 (0.560) −0.084 (0.520)

stageleft=8 2.233∗∗∗ (0.789) 2.237∗∗∗ (0.801)

stageleft=9 1.563∗∗ (0.685)

Constant 0.813 (0.509) 1.536∗∗∗ (0.501)

Observations 2778 1078

Clusters 85 85

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 17: Logistic regression model for continue decision in FR vs. LR experiment (low cost).

Model 1 (excluding stage 1) Model 2 (including stage 1)

Independent variable Coefficient Robust std. error Coefficient Robust std. error

FR 1.133∗∗∗ (0.239) 0.158 (0.183)

stageleft=2 −0.396 (0.436) −0.625 (0.437)

stageleft=3 −0.607 (0.435) −1.006∗∗ (0.431)

stageleft=4 −0.076 (0.441) −0.292 (0.438)

stageleft=5 −0.160 (0.439) −0.402 (0.440)

stageleft=6 1.111∗∗ (0.538) 0.955∗ (0.531)

stageleft=7 1.009∗ (0.544) 1.184∗∗ (0.496)

stageleft=8 1.379∗∗ (0.672) 1.359∗∗ (0.667)

stageleft=9 2.216∗∗∗ (0.675)

Constant 0.667 (0.429) 1.436∗∗∗ (0.451)

Observations 2969 1269

Clusters 85 85

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table 18: Proportion of first review by stage.

Project length Proportion of first review decision

and initial cost N Stage 2 Stage 3 Stage 4 Stage 5 Stage 6 Stage 7 Stage 8 Stage 9

T = 4

c1 = 10 138 76% 22%

c1 = 11 110 75% 23%

T = 6

c1 = 8 184 57% 36% 4% 1%

c1 = 9 132 63% 34% 3% 1%

T = 8

c1 = 6 216 27% 42% 22% 6% 1% 0%

c1 = 7 186 30% 44% 22% 1% 1% 1%

T = 10

c1 = 4 218 18% 24% 33% 17% 6% 0% 1% 0%

c1 = 5 216 18% 27% 33% 14% 4% 1% 0% 1%

Notes. N = number of observations.
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Table 19: Ordered logistic regression model for interval between the first and second review

Independent variable Coefficient Robust std. error

r1sign −0.708∗∗∗ (0.132)

cut1 −0.674∗∗∗ (0.152)

cut2 0.365∗∗∗ (0.123)

cut3 1.175∗∗∗ (0.122)

cut4 1.771∗∗∗ (0.140)

cut5 1.851∗∗∗ (0.150)

cut6 5.528∗∗∗ (0.559)

Observations 1004

Clusters 44

Notes. If no second review is undertaken, then the second review stage is set equal to the stage of

project completion (T ).
∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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