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Epistemologists have long believed that epistemic luck undermines propositional 
knowledge. Action theorists have long believed that agentive luck undermines in-
tentional action. But is there a relationship between agentive luck and epistemic 
luck? While agentive luck and epistemic luck have been widely thought to be in-
dependent phenomena, we argue that agentive luck has an epistemic dimension. 
We present several thought experiments where epistemic luck seems to undermine 
both knowledge-how and intentional action and we report experimental results that 
corroborate these judgments. These findings have implications for the role of knowl-
edge in a theory of intentional action and for debates about the nature of knowledge-
how and the significance of knowledge representation in folk psychology.

1. Introduction

Epistemologists have long believed that epistemic luck undermines proposi-
tional knowledge (or knowledge-that). Consider one of Gettier’s original (1963) 
cases: the president of the company tells Smith that Jones would get the job, and 
he saw Jones putting ten coins in his pocket. On this basis, Smith believes that 
whoever has ten coins in his pocket will get the job. However, Smith’s belief is 
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true only because—unbeknownst to him—he himself will get the job and also 
happens to have ten coins in his pocket. Though true and justified, Smith’s belief 
is too lucky to count as knowledge. For yet another standard example of epis-
temic luck, consider lottery cases (Williamson 2000; Hawthorne 2004; Pritchard 
2005). Lottie believes, on statistical grounds, that her ticket is a loser. Though 
true and justified, Lottie’s belief is too lucky to qualify as knowledge. In a slogan: 
too lucky a belief cannot amount to knowledge. We will refer to the sort of luck 
that is incompatible with knowledge as epistemic luck.1

Action theorists have long believed that agentive luck undermines inten-
tional action. Consider amateur success: if a novice at darts hits the bullseye on 
their first try, their success does not seem intentional (Mele & Moser 1994; Malle 
& Knobe 1997; Knobe 2003).2 Or consider a lottery loss: losing a fair lottery does 
not seem intentional, even if one wants to lose (Malle & Knobe 1997; Gibbons 
2001). In a slogan: actions that are too lucky cannot be intentional. We will refer 
to the sort of luck that is incompatible with intentional action as agentive luck.

For the most part, researchers have assumed that these are separate phenom-
ena. For example, many action theorists maintain that know-how or skill is an 
anti-luck condition on intentional action—that is, that one must know how to 
φ in order to intentionally φ (Heider 1958; Mele & Moser 1994; Malle & Knobe 
1997; Setiya 2012). However, these theorists do not understand knowledge-
how or skill as having much to do with propositional knowledge. Indeed, some 
explicitly deny that intentional action or knowledge-how are sensitive to the 
presence of epistemic luck (Poston 2009; Cath 2011; Cath 2015).

Against these views, we argue that epistemic luck and agentive luck are 
related in an important way. We present new cases where epistemic luck seems 
to undermine both knowledge-how and intentional action and we report experi-
ments which corroborate these judgments. We then outline the implications of 
our discussion for various debates at the intersection of epistemology and action 
theory—the debate about the place for knowledge in a theory of intentional 
action, the debate over the nature of knowledge-how, and the debate over the 
significance of knowledge representation in folk psychology.

1. Epistemologists often talk of epistemic luck more generically to describe any of a number 
of ways in which it can be accidental, coincidental, or fortuitous that a person has a true belief. 
Our use of ‘epistemic luck’ is more restrictive and coincides specifically with ‘veritic luck’—the 
special kind of epistemic luck that most epistemologists take to be incompatible with knowledge 
(cf. Engel 1992; Pritchard 2005; Riggs 2007; Pritchard 2021).

2. Both Malle and Knobe (1997) and Knobe (2003) report experimental results that corrobo-
rate the claim that intentional action is incompatible with beginners’ luck. There is no denying, of 
course, that the novice might intend to hit the bullseye on their first try. After all, it is commonplace 
in action theory that one might intend to φ, succeed at φ-ing on that intention, yet fail to φ inten-
tionally. Deviant causation and beginner’s luck cases are standard examples of this phenomenon. 
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2. Set-Up

One of the central questions in action theory concerns the nature of intentional 
action: what is the difference between acting intentionally and acting uninten-
tionally? According to what we will call the Knowledge Hypothesis, propositional 
knowledge about how to achieve one’s desired ends partly explains intentional 
action:

Knowledge Hypothesis: Intentional action is (in part) explained by 
knowledge about how to perform it.

By “knowledge about how to  φ,” we mean propositional knowledge concern-
ing the means for  φ-ing—a sort of knowledge that can be ascribed more fully by 
knowledge-that ascriptions of the form: S knows that a certain means is a means 
to φ.

Cases where agents do not act intentionally precisely because they lack rel-
evant knowledge motivate the Knowledge Hypothesis (Gibbons 2001; Pavese 
2020; 2021a; 2021b; 2021c; Pavese & Beddor 2022). For example, consider a case 
from Hawley (2003): Susie believes that she can annoy Joe by smoking, but 
in fact Joe is annoyed by Susie’s tapping on her cigarette box, which she does 
whenever she smokes. Intuitively, while Susie succeeds in annoying Joe, she 
does not annoy him intentionally. A plausible explanation for this intuition is 
that she does not annoy him intentionally because she does not know the means 
of annoying him—she does not know that she can annoy him by tapping on her 
cigarette box.3

Despite its explanatory appeal, some critics have claimed that the Knowl-
edge Hypothesis is too strong (Setiya 2012; Cath 2015; Moss 2020) on the basis 
of the intuition that one might act intentionally on a Gettiered belief—that is, in 
absence of knowledge. On the basis of these intuitions, it is generally thought 
that the Knowledge Hypothesis ought to be dismissed because it is counterintui-
tive. However, such criticisms are often based on controversial intuitions about 
a small sample of cases. In response, it is appropriate to look at a wider set of 
cases where, as we argue, the judgements are rather reversed—that is, epistemic 
luck does seem to undermine intentional action. Indeed, if epistemic luck under-
mines intentional action in a variety of cases, as our studies suggest, then there 
is reason to reassess the Knowledge Hypothesis.

3. It is an interesting question whether the Knowledge Hypothesis is plausible for basic 
actions as well—such as lifting one’s finger—which plausibly require no means for performing 
them. We will only consider complex actions in this work, so we can bracket this question here—
though see Pavese and Beddor (2022) for an extensive argument that the Knowledge Hypothesis 
extends to basic actions.
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In the light of this disagreement, the main question we investigate here is:

Intentional Action Question: Can epistemic luck undermine intentional 
action?

A positive answer to this question would suggest that the Knowledge Hypoth-
esis cannot be dismissed as counterintuitive and that intuitions are compatible 
with agentive luck being sometimes (at least in part) epistemic.4

In conjunction with the Intentional Action Question, we will investigate the 
following question:

Knowledge-How Question: Can epistemic luck undermine knowledge-
how?

The main motivation for studying these questions together is that acting inten-
tionally seems to require knowing how to perform the action in question (Ryle 
1949; Stanley & Williamson 2001; Pavese 2021b; Cath 2015).5 This claim moti-
vates our second hypothesis:

Knowledge-How Hypothesis: Intentional action is (in part) explained 
by knowledge-how.

By ‘knowledge-how’ we mean the sort of expertise that guides us in our skilled 
performance and that is standardly ascribed in English by ascriptions of the 
form “S knows how to φ.”

The Knowledge-How Hypothesis traces back to Ryle (1949), who motivates 
it by contrasting the clown with the klutz. Both of them tumble but only the 
clown does so intentionally. Part of the explanation for this difference seems to 

4. Recent work on the relation between knowledge and action has focused on the relationship 
between intentional action and practical knowledge (e.g., Beddor & Pavese 2022; Pavese 2022b).  
Practical knowledge (in Anscombe’s 1958 sense) is the sort of knowledge of what one is doing 
which agents supposedly have when acting intentionally. In some recent work, Vekony, Mele, and 
Rose (2020) found that participants tend to ascribe intentionality even in cases where agents lack 
practical knowledge. For a detailed discussion of these results, see Pavese (in press). Here we just 
note that these results are fully consistent with our (weaker) Knowledge-that Hypothesis, accord-
ing to which intentional action requires knowledge about how to achieve one’s goal. For example, 
according to the Knowledge-that Hypothesis, it is necessary for one to swim intentionally that one 
possess knowledge about how to successfully swim—what movements one must make, how to 
enter the water, how to coordinate one’s arms and one’s legs, and so on. It is compatible with the 
Knowledge-that Hypothesis, however, that one intentionally performs an action without necessar-
ily knowing that they are performing it when they do.

5. Bengson, Moffett, and Wright (2009) report experimental results that seem to corroborate 
this claim.
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be that the clown, but not the klutz, knows how to tumble. For further motiva-
tion, recall Hawley’s (2003) case of Susie (discussed above). Susie has the abil-
ity to annoy Joe but does not have the ability to do it intentionally, plausibly 
because she does not know how to annoy him. The Knowledge-How Hypothesis 
also follows from the idea that intentional action requires skill (Heider 1958; 
Mele & Moser 1994; Malle & Knobe 1997; Setiya 2012) together with the plausible 
assumption that, if one is skilled at a task, one knows how to perform that task.6 

Now, suppose the Knowledge-How Hypothesis is true. Then, if knowledge-
how were sensitive to epistemic luck, we would expect intentional action to be 
sensitive to epistemic luck too. Thus, the Intentional Action Question is deeply 
intertwined with the Knowledge-How Question.

Before turning to our argument and results, we have two preliminary 
remarks about our methodology. The first concerns the metaphilosophical pic-
ture underlying this project. In this article, we will sometimes move from claims 
about judgments about intentional action and knowledge-how to claims about 
intentional action and knowledge-how themselves. Some readers might ques-
tion whether these transitions from folk psychology to the phenomena them-
selves are justified. The relevance of folk psychology to philosophical questions 
is of course a thorny issue (e.g., Cappelen 2012; Williamson 2016) that we cannot 
hope to settle here. But we hope to give the reader a sketch of our approach.

We would like to note, first, that one main goal of this article is to present new 
cases that we think support the Knowledge Hypothesis. Each study involves 
a novel thought experiment where our own judgments align with the Knowl-
edge Hypothesis. In this respect, our methodology is the same as that standardly 
used in traditional epistemology and action theory—where judgments about 
thought experiments are used as evidence in support or against philosophical 
views about the relevant phenomena. The empirical investigation we report is 
meant as corroborative evidence that our judgments in these thought experi-
ments are widely shared. Indeed, we think that the current status of the debate 
on the Knowledge Hypothesis encourages a similar empirical investigation of 
our judgments. As noted, one of the main objections leveled at the Knowledge 
Hypothesis is that this view is at odds with judgments about cases (e.g., Setiya 
2012; Cath 2015; Moss 2020). By relying on individual philosophers’ judgments 

6. Some may object that the Knowledge-How Hypothesis might deliver the wrong results in 
Davidson’s (1971) carbon copier case, in which someone writes heavily on a page, intending to 
produce 10 legible carbon copies. According to Davidson, if they succeed in making 10 copies, they 
did so intentionally, even though they did not know how to make carbon copies. Taking a cue from 
Davidson’s own remarks, however, one might respond that although the agent does not know 
how to make carbon copies, they know how to perform some actions that are a possible means for 
carbon copying, such as pressing hard enough, moving the pen thus and so, etc. Similar responses 
can be given to other putative counterexamples (see Shepherd & Carter 2021), where one performs 
an action intentionally but where luck plays a big role in performing the action.
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about cases, however, it is possible that the relevant judgments are themselves 
dogmatic or biased on one’s particular philosophical views. By undertaking an 
empirical investigation of non-philosophers’ judgments, we explore judgments 
that are not (on the whole) affected by the philosophical theories that they are 
attempting to challenge or support. In this way, we simultaneously offer moti-
vation for questioning this common line of objection against the Knowledge 
Hypothesis and offer evidence that our own judgments in support of Knowl-
edge Hypothesis are not theoretically biased.

Our second response to this concern is that, even for those who think 
that ordinary judgments have little or no bearing on whether the Knowledge 
Hypothesis holds, it is an interesting question whether the ordinary concepts 
of intentional action and knowledge-how require the ordinary concept of 
propositional knowledge. Indeed, there is an ongoing debate on whether the 
ordinary concept of knowledge-how is sensitive to epistemic luck and to Get-
tierization (e.g., Poston 2009; Carter, Pritchard, & Shepherd 2019;  Gonnerman, 
Mortensen, & Robbins 2018; 2021). There has also been some preliminary dis-
cussion on whether the ordinary concept of intentional action requires the 
ordinary concept of knowledge (Gibbons 2001; Vekony, Mele, & Rose 2020).7 
These questions fall under the more general question as to whether mindread-
ing and the folk psychology of action require knowledge representation (Nagel 
2013; Phillips et al. 2021). Our findings are directly relevant to the mindreading 
question, whatever stance one takes on the more general metaphilosophical 
question.

Our second methodological remark is about our approach to the overarch-
ing explanation. We will present three different studies which exhibit a general 
pattern: cases involving epistemic luck decrease people’s tendency to ascribe 
intentional action. Plausibly, the best explanation for these findings should cast 
light on the general pattern. So, a unified explanation of the pattern ought to be 
preferred to piecemeal explanations—that is, to a set of different explanations that 
explain the results in each study locally. So, while the studies may reveal vari-

7. Recent work on the relation between knowledge and action has focused on the relationship 
between intentional action and practical knowledge. Practical knowledge (in Anscombe’s 1958 sense) 
is the sort of knowledge of what one is doing which agents supposedly have when acting intention-
ally. In some recent work, Vekony, Mele, and Rose (2020) found that participants tend to ascribe 
intentionality even in cases where agents lack practical knowledge. These results are fully consis-
tent with our (weaker) Knowledge-that Hypothesis, according to which intentional action requires 
knowledge about how to achieve one’s goal. For example, according to the Knowledge-that Hypoth-
esis, it is necessary for one to swim intentionally that one possess knowledge about how to success-
fully swim—what movements one must make, how to enter the water, how to coordinate one’s arms 
and one’s legs, and so on. It is compatible with the Knowledge-that Hypothesis, however, that one 
intentionally performs an action without necessarily knowing that they are performing it when they do. 
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ous other patterns that differ by case—and that may be interesting and critical for 
future work—our focus will be on this general pattern.

One straightforward unified explanation of these findings comes from the 
Knowledge Hypothesis. According to it, epistemic luck undermines judgments 
of intentional action since judgments of intentional actions are rightly sensitive 
to whether knowledge is present. However, this is not the only possible unified 
explanation. A competing hypothesis is:

Alternative Hypothesis: Agentive luck and epistemic luck can co-occur 
in some cases, but they are nonetheless independent of each other.

According to the Alternative Hypothesis, knowledge-that and intentional action 
can be both sensitive to luck—the former to epistemic luck, the latter to agen-
tive luck—while being explanatorily independent of each other. Thus, the 
Knowledge Hypothesis and Alternative Hypothesis differ in their predictions 
of explanatory dependency. It is crucial for our overall argument that we offer 
evidence against the Alternative Hypothesis. We will gradually build our case 
against the Alternative Hypothesis in the discussion of our studies in §§3–5, and 
we will pull the strings of our overall argument in §6.

3. Study 1

In this study, our goal was to test whether the sort of epistemic luck we find 
in classical Gettier (1963) cases undermines people’s tendency to ascribe inten-
tional action and knowledge-how. In all of the vignettes we used, someone 
acts on the basis of a belief that they have about how to perform an action. In 
the lucky condition, the agent’s belief is Gettiered. In the control condition, a 
subject’s belief is not Gettiered. In each condition, we asked participants the 
extent to which they agreed that the agent knows-that, knows-how, and acted 
intentionally.

3.1. Participants

A pilot study revealed a large effect of luck on judgments of knowledge-that. As 
such, power analysis for a large effect revealed that we required a total of 474 
participants. Expecting an exclusion rate of 1.5%, we recruited 481 participants. 
All participants were United States nationals, were born in and resided in the 
United States, spoke English as their first language, had not participated in our 
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pilot study, and had a 99% approval rating on Prolific. 3 participants reported not 
paying attention, so they were excluded. We analyzed data from the remaining 
478 participants (Mage = 34, SD = 12.3, Rangeage = [18–79], 48% female).

3.2. Materials and Procedure

After consenting to participate, participants were randomly assigned to 1 of 6 
conditions in a 2 (lucky, control) × 3 (Vignette: email, address, phone) between-
participants design. Each participant read one vignette (example in Table 1; see 
Supplementary Materials for all vignettes and dependent measures). On the 
same page, they were asked for their level of agreement with a statement about 
the agent’s knowledge-that, knowledge-how, and intentionality all on a –50–50 
scale [–50 = strongly disagree, 0 = neutral, 50 = strongly agree] in this fixed order. 
Participants were then asked for basic demographic information and to respond 
to one explicit attention check (See Supplementary Materials8).

8. All supplementary materials, data, and analysis code are available at https://osf.io/
s4hyd/?view_only=672950d58a7941c5bdb39684c3fcb785.

Lucky:

Alvin works at a barn supply company. Ed 
and Susan, Alvin’s co-workers, are up for a 
promotion to supervisor. Kate, a typically 
trustworthy friend, tells Alvin that Ed got the 
promotion. Alvin also seems to remember that 
Ed has a personal email address: barns678@
yahoo.com.

Alvin wants to congratulate the person who 
got the promotion. He believes that Ed got 
the promotion. So, he also comes to believe 
that the person who got the promotion has 
the email address: barns678@yahoo.com. So, 
Alvin writes a concise congratulatory email, 
addresses it to “Our New Supervisor,” and 
then sends the email to barns678@yahoo.com, 
thinking that he is congratulating Ed.

It turns out that Alvin was wrong twice 
over. Susan had actually got the promotion. 
And Susan, not Ed, had the email address 
barns678@yahoo.com. As a result, Susan 
received Alvin’s email.

Control:

Alvin works at a barn supply company. Ed 
and Susan, Alvin’s co-workers, are up for a 
promotion to supervisor. Kate, a typically 
trustworthy friend, tells Alvin that Susan got 
the promotion. Alvin also seems to remem-
ber that Susan has a personal email address: 
barns678@yahoo.com.

Alvin wants to congratulate the person who 
got the promotion. He believes that Susan got 
the promotion. So, he also comes to believe 
that the person who got the promotion has 
the email address: barns678@yahoo.com. So, 
Alvin writes a concise congratulatory email, 
addresses it to “Our New Supervisor,” and 
then sends the email to barns678@yahoo.com, 
thinking that he is congratulating Susan.

It turns out that Alvin was right twice over. 
Susan had actually got the promotion. And 
Susan had the email address barns678@yahoo.
com. As a result, Susan received Alvin’s email.

(Contd.)

https://osf.io/s4hyd/?view_only=672950d58a7941c5bdb39684c3fcb785
https://osf.io/s4hyd/?view_only=672950d58a7941c5bdb39684c3fcb785
mailto:barns678@yahoo.com
mailto:barns678@yahoo.com
mailto:barns678@yahoo.com
mailto:barns678@yahoo.com
mailto:barns678@yahoo.com
mailto:barns678@yahoo.com
mailto:barns678@yahoo.com
mailto:barns678@yahoo.com
mailto:barns678@yahoo.com
mailto:barns678@yahoo.com
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3.3. Results

Participants who read about the agent in the control condition agreed to a greater 
extent that the agent knows-that (M = 33.41, SD = 22.35, n = 237) than participants 
in the lucky condition (M = –13.64, SD = 35.39, n = 241) (b = 46.97, SE = 2.70, t = 
17.38, p < .001, CIb [41.69, 52.30 ], d = 1.59) (Figure 1A).

Participants who read about the agent in the control condition agreed to a 
greater extent that the agent knows-how (M = 39.96, SD = 15.75, n = 237) than 
participants in the lucky condition (M = 3.78, SD = 35.36, n = 241) (b = 36.14, SE = 
2.47, t = 14.58, p < .001, CIb [31.28, 41.01], d = 1.33) (Figure 1B).

Participants who read about the agent in the control condition agreed to 
a greater extent that the agent intentionally performed the action (M = 43.06, 

9. We have one important note about our dependent measure for knowledge-that. In the 
representative vignette above, the statement about knowledge of the means would be: “Alvin 
knows that sending an email to barns678@yahoo.com is a means to email the person who got the 
promotion.” This knowledge ascription is, however, long, clumsy and unnatural. (Indeed, the 
authors believe that the most natural way to ascribe knowledge of the means in English is through 
knowledge-how ascriptions). In order to avoid undesirable pragmatic effects due to the clumsi-
ness of the ascription, we planned to use a more natural and simpler knowledge-that ascription, 
one that, in the specific case considered, would have to hold if that knowledge of the means 
ascription were true. As such, we asked participants the extent to which they agreed with the 
following statement: “Alvin knows that the person who got the promotion had the email address 
barns678@yahoo.com.” For it to be true that Alvin knows that sending the email to barns678@
yahoo.com is a means to email the person who got the promotion, it would have to be true, 
given the context of the vignette, that Alvin knows that the person who got the promotion had the 
email address barns678@yahoo.com. Moreover, if the latter ascription is Gettiered, so would  
the former. 

10. In the dependent measures, the knowledge-that and knowledge-how questions are both 
phrased in the present tense, where the intentionality question is in the past tense. This contrast 
is due to the fact that, whereas the intentionality question is most naturally phrased in the past 
tense, the past tense of knowledge-how questions gives rise to a version of what linguists call the 
‘actuality entailment’ (Bhatt 1999). In general, if S succeeds at φ-ing, people tend to judge that S 
was  able to φ (in the past), even though S got lucky. Still, people tend not to agree with the claim 
that S has the ability to φ or that S is able to φ (present tense). Arguably, this actuality entailment 
extends also to past tense knowledge-how judgments. The explanation of the actuality entailment 
is a matter of controversy. In this paper, we bypass these issues by focusing on judgments about 
knowledge-how in the present tense.

Dependent Measures:

To what extent do you agree with the following statements about the passage you just read?

Alvin knows that the person who got the promotion had the email address barns678@yahoo.com.9
Alvin knows how to email the person who got the promotion.
Alvin intentionally emailed the person who got the promotion.10

Table 1. Email vignette used in Experiment 1 and the dependent variables.

mailto:barns678@yahoo.com
mailto:barns678@yahoo.com
mailto:barns678@yahoo.com
mailto:barns678@yahoo.com
mailto:barns678@yahoo.com
mailto:barns678@yahoo.com
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SD = 15.14, n = 237) than participants in the lucky condition (M = –9.82, SD = 
37.72, n = 241) (b = 52.77, SE = 2.60, t = 20.24, p < .001, CIb [47.66, 57.89], d = 1.85)  
(Figure 1C).11

Figure 1. Mean agreement with the knowledge-that (A), knowledge-how (B), and 
intentional action (C) statements in Study 1. Error bars indicate 95% confidence 
intervals. Light gray points represent individual participant responses evenly 
jittered. Gold diamonds and lines represent means for individual vignettes.

We then ran a serial mediation analysis across the three vignettes with condi-
tion modeled as the independent variable, knowledge-that and then knowledge-
how as serial mediators, and intentional action as the dependent variable. As 
theorized, the effect of condition on intentional action was serially mediated by 
knowledge-that and then knowledge-how (Figure 2). The indirect pathway of 

11. To test for ordering effects of the dependent measures, we ran an additional experiment. 
In Supplementary Experiment 1, we gave participants the email vignette, and we randomized 
the order of presentation of the dependent measures. We found the same pattern of results in 
the supplementary experiment, suggesting that the ordering of the dependent measures does not 
affect our findings. See Supplementary Materials for details: https://osf.io/s4hyd/?view_only=6729
50d58a7941c5bdb39684c3fcb785.

https://osf.io/s4hyd/?view_only=672950d58a7941c5bdb39684c3fcb785
https://osf.io/s4hyd/?view_only=672950d58a7941c5bdb39684c3fcb785
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the effect of condition on intentional action via knowledge-that and then knowl-
edge-how was significant (b = –10.74, z = –7.37, p < .001). This pathway partially 
accounted for the overall impact of condition on intentional action with the 
direct effect remaining significant (b = –39.62, z = –14.37, p < .001).

Figure 2. Mediation analysis results. *** indicates p < .001. Decimals rounded and 
then truncated to two places.

3.4. Discussion

In accordance with previous work on the effects of Gettier luck on knowledge-
that judgments (Nagel, San Juan, & Mar 2013; Turri 2013; Machery et al. 2017; 
Turri, Buckwalter, & Blouw 2015), we found that judgments about knowledge-
that are sensitive to whether the relevant belief is Gettiered: in the lucky condi-
tion relative to the control, people are less inclined to ascribe knowledge-that. 
In line with our hypothesis, we have also found that Gettierization has a large 
impact both on people’s inclination to ascribe knowledge-how and on people’s 
inclination to ascribe intentional action.12 

12. Some readers may be concerned that participants did not completely disagree with the 
knowledge-how statement as the mean and the confidence intervals are right around the mid-
point. While we did not plan to test this feature of our data, we have reason to think that this fea-
ture of the data does not replicate. In a supplementary experiment (see fn. 11 and Supplementary 
Materials), where the order of the questions was randomized, we found very low agreement with 
the knowledge-how statement in the lucky conditions. So, we have no evidence that this agree-
ment around the midpoint is a robust finding. Future work might investigate this further.
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One might object that the vignettes in Study 1 all involve deviant causation. If 
the vignettes in Study 1 involve some sort of deviance, one might argue that the 
Alternative Hypothesis is well positioned to explain these findings: since these 
vignettes involve both deviance and epistemic luck, the effect on judgments about 
intentional action might be explained not in terms of the lack of knowledge but 
in terms of the deviance of the performances.

In action theory, an action is deviantly caused if the causal chain that starts 
when the agent initiates the action and that ends with the intended outcome 
does not unfold through means that the agent intended because of an interven-
ing disturbance. For instance, consider a classic example of a deviant causal 
chain (Adams & Mele 1989: 519). A philosopher intends to knock over his glass 
to distract his commentator. However, his intention upsets him so much that 
his hand shakes uncontrollably, striking the glass and knocking it to the floor. 
In this scenario, the shaking disrupts the causal chain leading to the knocking of 
the glass and seems to preclude the philosopher’s action from being intentional. 
Indeed, it is widely thought that, when some outcome is deviantly caused, the 
agent did not intentionally bring about that outcome (e.g., Chisholm 1966a; 
Davidson 1973).

Study 1 does not involve an intervening disturbance, so it does not fit 
this common characterization of deviance. Moreover, there are several other 
problems with this putative alternative explanation of our findings. For one 
thing, it would not explain Study 1’s findings involving knowledge-how. Even 
though deviance may preclude intentional action, it does not usually pre-
clude knowledge-how. Consider again Adams and Mele (1989)’s example of 
the shaking philosopher above. In this scenario, the causal deviance may pre-
clude the philosopher’s action from being intentional, but the philosopher 
still knows how to knock over his glass. So, it is doubtful that the alleged 
deviance of the performance can explain the effect on the knowledge-how 
judgments. 

Second, suppose we accept the Knowledge-How Hypothesis. This pre-
dicts that if knowledge-how is sensitive to epistemic luck, intentional action 
will also be sensitive to epistemic luck. So, the fact that knowledge-how judg-
ments are sensitive to epistemic luck suggests that intentional action judg-
ments are sensitive to epistemic luck in particular—not just any old type of 
luck.

Finally, the results of our serial mediation reveal that the judgments of inten-
tional action are partially mediated by the knowledge-how and knowledge-
that judgments. This result is predicted by the Knowledge Hypothesis but not 
predicted by the Alternative Hypothesis. Thus, when it comes to fully account-
ing for our findings, the Alternative Hypothesis is already at an explanatory 
disadvantage. 
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These points notwithstanding, it is worth directly testing the deviance expla-
nation. We undertake this task in our second study.

4. Study 2

In action theory, so-called ‘lucky successes’ are not usually thought to involve 
deviant causation. In lottery cases, for example, the causal chain that leads to 
one’s winning or losing a lottery does not need to be disrupted and might happen 
exactly as the agent wanted it to happen (Mele & Moser 1994; Setiya 2012). Epis-
temologists believe that lottery cases involve a kind of epistemic luck (William-
son 2000; Hawthorne 2004), and this intuition has been confirmed experimentally 
(e.g., Friedman & Turri 2015). So, in Study 2 we used a lottery vignette: the agent 
is justified in believing on statistical grounds that they would lose, the outcome of 
the lottery is so undesirable that the agent wants to lose, and they lose.

4.1. Participants

We kept the sample size and qualifications the same. 4 participants reported not 
paying attention, so they were excluded. We analyzed data from the remaining 
157 participants (Mage = 35, SD = 13, Rangeage = [18–75], 45% female).

4.2. Materials and Procedure

After consenting to participate, participants were randomly assigned to 1 of 2 
conditions (lucky, control) in a between-participants design. Each participant 
read one vignette (Table 2). On the same page, they were asked for their level 
of agreement with a statement about the agent’s knowledge-that, knowledge-
how, and intentionality on the same scale as Study 1 in fixed order. Participants 
were then asked for basic demographic information and to respond to the same 
explicit attention check as in Study 1.

4.3. Results

Participants who read about the agent in the control condition agreed to a greater 
extent that the agent knows that (M = 42.12, SD = 11.55, n = 79) than participants 
in the lucky condition (M = 15.38, SD = 30.51, n = 78) (t(98.38) = 7.24, p < .001, d = 
1.46, CI [1.01, 1.90]) (Figure 3A).
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Participants who read about the agent in the control condition agreed to a 
greater extent that the agent knows how (M = 38.97, SD = 19.24, n = 79) than par-
ticipants in the lucky condition (M = –6.70, SD = 29.69, n = 78) (t(131.73) = 11.42, p 
< .001, d = 1.99, CI [1.57, 2.41]) (Figure 3B).

Lucky:

Alvin works for a large tech company. Every 
Christmas, the company organizes a lottery 
for employees, who are all required to partici-
pate. The lottery works as follows: every em-
ployee has to pick a number between 1 and 
1,000,000. Just before Christmas, the winning 
number is randomly drawn. Any employee 
who picked the winning number wins an all-
inclusive cruise.

Since he hates cruises, Alvin wants to lose 
the lottery. Given the odds, Alvin believes 
that if he just picks a random number be-
tween 1 and 1,000,000, he will lose. So, Alvin 
picks 98,021, hoping that his number is not 
selected.

Just before Christmas, the winning number is 
drawn: 95,500. So, by pure luck, Alvin loses 
the lottery and avoids the cruise.

Control:

Alvin works for a large tech company. Every 
Christmas, the company organizes a lottery 
for employees, who are all required to partici-
pate. The lottery works as follows: every em-
ployee has to pick a number between 1 and 
1,000,000. Just before Christmas, the winning 
number is randomly drawn. Any employee 
who picked the winning number wins an all-
inclusive cruise.

Since he hates cruises, Alvin wants to lose the 
lottery. Much to his relief, Alvin knows from 
a reliable source that the CEO of the company 
has rigged the lottery so that the winning 
number is 95,500. So, Alvin picks 98,021, con-
fident that his number will not be selected.

Just before Christmas, the winning number 
is drawn: 95,500. So, as expected, Alvin loses 
the lottery and avoids the cruise.

Dependent Measures:

To what extent do you agree with the following statements about the passage you just read?
Alvin knows that he will lose the lottery.13

Alvin knows how to lose the lottery.
Alvin intentionally lost the lottery.

Table 2. Vignette used in Study 2 and the dependent variables.

13. As in Study 1, we planned to use the simplest and most natural relevant knowledge-that 
ascription. In this vignette, the action is losing the lottery, and the corresponding knowledge-how 
ascription is “Alvin knows how to lose the lottery.” Given the context of this vignette, the relevant 
ascription of knowledge of the means would be “Alvin knows that picking 98,021 is a means to lose 
the lottery.” In the context of this vignette in which Alvin has picked the losing number 98,021, it 
is true that Alvin knows that picking 98,021 is a means to lose the lottery only if by picking that 
number, Alvin knows that he will lose the lottery. Hence, for simplicity, we asked whether in the 
scenario in which Alvin has picked 98,021, it is true that Alvin knows that he will lose the lottery. 
We aim for this simplicity in all vignettes that follow.
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Participants who read about the agent in the control condition agreed to a 
greater extent that the agent intentionally performed the action (M = 43.65, SD = 
18.69, n = 79) relative to participants in the lucky condition (M = 2.14, SD = 34.33, 
n = 78) (t(118.62) = 9.39, p < .001, d = 1.72, CI [1.30, 2.14]) (Figure 3C).

Figure 3. Mean agreement with the knowledge-that (A), knowledge-how (B), and 
intentional action statements in Study 2. Error bars indicate 95% confidence intervals. 
Light gray points represent individual participant responses evenly jittered.

We then ran a serial mediation analysis modeled in the same way as Study 1. 
As theorized, the effect of condition on intentional action was serially medi-
ated by knowledge-that and then knowledge-how (Figure 4). The indirect 
pathway of the effect of condition on intentional action via knowledge-that 
and then knowledge-how was significant (b = –15.08, z = –5.46, p < .001). This 
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pathway partially accounted for the overall impact of condition on intentional 
action with the direct effect remaining significant (b = –10.91, z = –2.95, p = .003).  
(Figure 4).

Figure 4. Mediation analysis results. *** indicates p < .001. ** indicates p < .01. 
Decimals rounded and then truncated to two places.

4.4. Discussion

These results replicate previous studies on lotteries (Friedman & Turri 2015).  
Also, in the lucky condition, this vignette does not involve deviant causation, as 
no intervening disturbance affects the outcome. Even though the new vignette 
does not involve deviant causation, we find large effects of epistemic luck on 
knowledge-how judgments (d = 1.99) and on intentional-action judgments (d 
= 1.42). As predicted, epistemic luck undermines people’s tendency to ascribe 
intentional action even in absence of deviant causation. Moreover, the mediation 
effect of condition on intentional action via knowledge-that and then knowl-
edge-how corroborates our predictions that judgments about intentional action 
are partially explained by judgments of knowledge-that.

5. Study 3

One might argue for a yet different explanation of the effect observed in Study 
2. One might contend that losing a fair lottery is not something that an agent can 
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even plan—it is a happening, rather than a planned action—so it is not the sort of 
thing that can be intentional because it is not the sort of thing that can be under 
an agent’s control. According to one prominent view of intentional action—the 
plan view—an action is intentional (and controlled) only if it happens in accor-
dance with the agent’s plans (Brand 1986). If losing a lottery is not something 
that the agent can plan, then the plan view might be able to explain these find-
ings without having to invoke knowledge.

There is a straightforward argument against this explanation. The plan view 
of intentional action only delivers an alternative explanation of our findings if 
plans do not themselves involve knowledge; if plans are themselves epistemi-
cally laden, then this would not be a rival to the Knowledge Hypothesis. For this 
reason, we will focus on a non-epistemic plan view of intentional action—that is, 
a view on which plans do not require knowledge about how to act. One initial 
reason to be dissatisfied with this view is that it does not predict a mediation 
effect of knowledge-that and knowledge-how judgments on intentional action 
judgments.

In order to further test the Knowledge Hypothesis against the non-epistemic 
plan view, we planned a third study investigating two scenarios where the per-
formance is clearly a planned action.

5.1. Study 3a

The first case is structurally analogous to Chisholm’s (1966b) sheep in the 
meadow case, itself anticipated by Dharmottara’s (770: D:4429, 9a2–3) desert 
mirage case. In Chisholm’s (1966b) case, an agent sees a sheep-shaped rock in 
the meadow and comes to believe justifiably that there is a sheep in the meadow. 
As it turns out, there is a sheep in the meadow, hidden behind the rock. In Dhar-
mottara’s desert mirage case, a desert traveler thinks that there is water upon 
seeing a mirage from far away and when they reach the spot there is actually 
water under a rock. We investigated a modified version of Dharmottara’s case, 
where the traveler performs an action (leading a group to a location) based on 
their Gettiered belief.

5.1.1. Participants

We kept the sample size and qualifications the same. 1 participant reported not 
paying attention, so they were excluded. We analyzed data from the remaining 
159 participants (Mage = 32, SD = 11.5, Rangeage = [18–67], 47% female).
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5.1.2. Materials and Procedure

After consenting to participate, participants were randomly assigned to 1 of 2 
conditions (lucky, control) in a between-participants design. Each participant 
read one vignette (Table 3). On the same page, they were asked for their level 
of agreement with a statement about the agent’s knowledge-that, knowledge-
how, and intentionality on the same scale as Study 1 in fixed order. Participants 
were then asked for basic demographic information and to respond to the same 
explicit attention check as in Study 2.

Lucky:

Mary is a guide leading a group of travelers 
through the desert. After hours of travel, the 
group has become hopelessly lost and is in 
danger of running out of water. 

On the North horizon, Mary spots what ap-
pears to be water. On this basis, Mary comes to 
believe that there is water to the North. So, she 
leads the group North, even though it is nearly 
a mile away from the likeliest water source. 

It turns out that Mary was wrong about 
what she saw. As a matter of fact, Mary had 
spotted a mirage. But, by a sheer coincidence, 
there was indeed a pool of water to the 
North—though it could not have been seen 
from far away. So—by incredible luck—in 
leading the group North, Mary succeeds at 
bringing the group to water.

Control:

Mary is a guide leading a group of travelers 
through the desert. After hours of travel, the 
group has become hopelessly lost and is in 
danger of running out of water.

On the North horizon, Mary spots what ap-
pears to be water. On this basis, Mary comes 
to believe that there is water to the North. So, 
she leads the group North, even though it is 
nearly a mile away from the likeliest water 
source.

It turns out that Mary was exactly right about 
what she saw. There was indeed a large pool 
of water to the North at the location where 
Mary had spotted it. So, in leading the group 
North, Mary succeeds at bringing the group 
to water.

Dependent Measures:

To what extent do you agree with the following statements about the passage you just read?

Mary knows that there is water to the North. 
Mary knows how to bring the group to water.
Mary intentionally brought the group to water. 

Table 3. Vignette used in Study 3a and the dependent variables.

5.1.3. Results

Participants who read about the agent in the control condition agreed to a greater 
extent that the agent knows that (M = 9.27, SD = 27.63, n = 76) than participants 
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in the lucky condition (M = –26.32, SD = 25.07, n = 83) (t(151.79) = 8.48, p < .001, d 
= 1.38, CI [1.02, 1.73]).

Participants who read about the agent in the control condition agreed to a 
greater extent that the agent knows how (M = 18.11, SD = 24.85, n = 76) than par-
ticipants in the lucky condition (M = –19.43, SD = 25.79, n = 83) (t(156.58) = 9.34, p 
< .001, d = 1.49, CI [1.14, 1.85]).

Participants who read about the agent in the control condition agreed to a 
greater extent that the agent intentionally performed the action (M = 28.30, SD = 
25.54, n = 76) than participants in the lucky condition (M = –10.78, SD = 35.46, n = 
83) (t(148.96) = 8.02, p < .001, d = 1.31, CI [0.96, 1.67]).

Figure 5. Mean agreement with the knowledge-that (A), knowledge-how (B), and 
intentional action statements in Study 3a. Error bars indicate 95% confidence intervals. 
Light gray points represent individual participant responses evenly jittered.
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We then ran a serial mediation analysis modeled in the same way as Study 1. 
As theorized, the effect of condition on intentional action was serially medi-
ated by knowledge-that and then knowledge-how (Figure 6). The indirect 
pathway of the effect of condition on intentional action via knowledge-that 
and then knowledge-how was significant (b = –17.05, z = –5.57, p < .001). This 
pathway partially accounted for the overall impact of condition on inten-
tional action with the direct effect remaining significant (b = –15.69, z = –3.33, 
p = .001).

Figure 6. Mediation analysis results. *** indicates p < .001. Decimals rounded and then 
truncated to two places.

5.1.4. Discussion

With this study, we have replicated the results of Study 1 and Study 2. These 
results and the mediation analysis lend further support to our Knowledge 
Hypothesis.14 These findings are not easy to explain on the non-epistemic 
plan view. After all, the guide’s bringing the group to water is definitely an 

14. While it is unrelated to our primary hypothesis, some readers might wonder why par-
ticipants’ agreement with the  knowledge-that statement is rather low in the control condition 
in this experiment. One explanation might be that the wording of the second paragraph in the 
vignette—where the water is described as “merely appearing” to be there and where its presence 
is implied to be unlikely since the location is described as “nearly a mile away from the likeliest 
water source”—might suggest that the agent is not justified in their belief because of the lower 
probability of the presence of water. This wording might explain the lower overall agreement. 
Future work might explore this further.
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action performed in accordance with their plan—namely, a plan to bring 
the group to water by going North, in the direction where water appears  
to be.15 

5.2. Study 3b

In this study, we used a case structurally analogous to Russell’s (1948) stopped 
clock case. In our version of the case, a spy needs to send an important signal at 
4pm, and they believe that they are sending the signal at the right time. But their 
belief is based on the fact that the stopped clock is usually reliable. 

5.2.1. Participants

We kept the sample size and qualifications the same. 3 participants reported not 
paying attention, so they were excluded. We analyzed data from the remaining 
157 participants (Mage = 33, SD = 11.5, Rangeage = [18–70], 57% female).

5.2.2. Materials and Procedure

The procedure and design for this study was the same as in the previous stud-
ies. The only difference was that each participant read a new vignette (Table 4). 
Participants were then asked for basic demographic information and to respond 
to the same explicit attention check as in Study 2.

15. Proponents of the non-epistemic plan view might protest that this is the wrong way of 
describing Mary’s plan. Perhaps the content of her plan is something like this: to bring the group 
to the location where I discovered the water to be. And this plan arguably cannot be satisfied, given 
the assumption that discovering entails knowing; after all, the plan falsely presupposes that she 
knows water is located in the direction she is looking. However, there are two problems with 
this suggestion. First, it is not clear from the description of the case that she does take herself to 
know that water is located in the direction she is looking (she might instead think it is a highly 
plausible conjecture). Second, in order to avoid the charge of ad hocery, proponents of the non-
epistemic plan view would need to give some reason for thinking that this is the right way of 
describing the content of her plan. The most obvious way to do so would be to insist plans 
need to be structured by one’s knowledge about how to perform the action. But this would be 
to effectively adopt an epistemic view of plans, according to which plans require knowledge 
after all.
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5.2.3. Results

Participants who read about the agent in the control condition agreed to a greater 
extent that the agent knows that (M = 39.51, SD = 17.45, n = 79) than participants 
in the lucky condition (M = –12.15, SD = 33.50, n = 78) (t(115.58) = 12.09, p < .001, 
d = 2.25, CI [1.78, 2.71]).

16. As in the other studies, we planned to use the simplest knowledge-that ascription. In this 
vignette, the relevant action is sending the signal at exactly 4pm and the relevant knowledge-how 
ascription is “Silvia knows how to send the signal at exactly 4pm;” the corresponding knowledge 
of the means ascription would be “Silvia knows that sending the signal now is a means to send the 
signal at exactly 4pm.” For this knowledge-that ascription to be true, in the context of the vignette, it 
would have to be true that, when she sends the signal, Silvia knows that it is exactly 4pm. Thus, 
we planned to use this simpler knowledge-that ascription.

Lucky:

During World War II, Silvia, a British spy, needs 
to send a radio signal to her undercover contact in 
France. Because of how the operation is designed, 
it is critically important that she sends the signal at 
exactly 4pm on Tuesday, not a minute earlier or a 
minute later. For this reason, the radio transceiver 
comes with a clock that is usually highly reliable.

When Silvia looks at the clock on Tuesday after-
noon, it reads 4pm. Consequently, she comes to 
believe that it is now time to send the signal. So, 
at that very moment, she sends the radio signal to 
her undercover contact in France. 

It turns out Sylvia was wrong in relying on that 
clock. Unbeknownst to Sylvia, the clock’s mecha-
nism had stopped working at exactly 4pm Mon-
day afternoon (and Sylvia has had no opportunity 
to inspect the clock in the meantime). However, 
by an incredible stroke of luck, Sylvia happened 
to look at the clock at 4pm, exactly 24 hours after 
the clock stopped working. So, by pure luck, Silvia 
manages to send the radio signal at exactly 4pm.

Control:

During World War II, Silvia, a British 
spy, needs to send a radio signal to her 
undercover contact in France. Because of 
how the operation is designed, it is criti-
cally important that she sends the signal 
at exactly 4pm on Tuesday, not a minute 
earlier or a minute later. For this reason, 
the radio transceiver comes with a clock 
that is usually highly reliable.

When Silvia looks at the clock on Tues-
day afternoon, it reads 4pm. Conse-
quently, she comes to believe that it is 
now time to send the signal. So, at that 
very moment, she sends the radio signal 
to her undercover contact in France.

It turns out that Sylvia was right to rely 
on that clock. It was indeed exactly 4pm 
on Tuesday afternoon. So, by relying on 
that clock, Silvia manages to send the 
radio signal at exactly 4pm.

Dependent Measures:

To what extent do you agree with the following statements about the passage you just read?

Silvia knows that it is exactly 4pm.16

Silvia knows how to send the signal at exactly 4pm.
Silvia intentionally sent the signal at exactly 4pm.

Table 4. Vignette used in Study 3b and the dependent variables.
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There was no evidence that participants who read about the agent in the 
control condition agreed to a greater extent that the agent knows how (M = 44.39, 
SD = 15.42, n = 79) relative to participants in the lucky condition (M = 40.34, SD = 
14.80, n = 78) (t(154.88) = 1.67, p = .09, d = .27, CI [–0.05, 0.59]).

Participants who read about the agent in the control condition agreed to a 
greater extent that the agent intentionally performed the action (M = 44.24, SD = 
16.02, n = 79) than participants in the lucky condition (M = 13.88, SD = 36.82, n = 
78) (t(104.87) = 6.68, p < .001, d = 1.31, CI [0.88, 1.72]).

Figure 7. Mean agreement with the knowledge-that (A), knowledge-how (B), and 
intentional action statements in Study 3b. Error bars indicate 95% confidence intervals. 
Light gray points represent individual participant responses evenly jittered.

5.2.4. Discussion

In this study, epistemic luck clearly affected judgments of knowledge-that and 
intentionality. This effect is hard to explain on the non-epistemic plan view. The 
spy’s success in sending the signal is a planned action. Moreover, nothing dis-
rupts the causal path that starts on Tuesday when the spy initiates the signaling 
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and ends with the fulfillment of their intention, so in this sense this causal path 
is not deviant. Finally, despite the breaking of the clock on Monday, on Tuesday 
the action unfolds in accordance with the spy’s plan—the plan to send the signal 
at the right time with her device when her clock signals 4pm.17 

 However, we found no evidence that epistemic luck affected judgments 
of knowledge-how. Given the results in the previous studies, the null effect on 
knowledge-how judgments was surprising.

There may, however, be a simple way to explain these unexpected results. 
There is a well-known difference between knowledge-how ascriptions and 
knowledge-that ascriptions (Pavese 2017: 377–78; Habgood-Coote 2019), which 
can illustrated by contrasting the following: 

(1) Sylvia knows that it is exactly 4pm.
(2) Sylvia knows how to send the signal at exactly 4pm.

Whereas (1) is unambiguously about Sylvia’s particular situation, (2) has a 
generic reading, which ascribes to Sylvia knowledge of how to send the signal in 
normal situations. On this generic reading, (2) is equivalent to (3):

(3) Sylvia usually knows how to send the signal at exactly 4pm.

If our participants read (2) as equivalent to (3), then it is not surprising that 
they were inclined to agree with (2) in the lucky condition. After all, Sylvia 
being a spy, and her clock being generally reliable, she usually would know 
how to send the signal exactly on time. Hence, we conjecture that the weak 
effect on knowledge-how is due to the availability of this generic reading  
of (2). 

17. We take it that the breaking of the clock on Monday cannot plausibly interfere with the 
causal chain that starts when the spy initiates the signaling, since the action of sending the signal 
is initiated on Tuesday, whereas the breaking of the clock happens the day before. We suppose 
one might insist that the causal chain is deviant since it does not unfold through means that the 
spy intended, because not only did she intend to check a clock signaling the right time, she also 
intended to check a working clock. But this rejoinder strikes us ad hoc. Moreover, it risks over-
generalizing. Surely, one can perform an action intentionally even if the way one achieves one’s 
goal does not accord perfectly with one’s intentions. For example, I might intentionally insult 
someone by unleashing a string of obscenities at them, even if—contrary to my intention—they 
did not hear every one of the many obscenities I uttered. Of course, we do not purport to have 
conclusively established that there is no way of characterizing the relevant notion of “accordance 
with one’s plans” on which this case would not count as having unfolded in accordance with 
the spy’s plans; however, as we note at the outset, we take the onus to be on proponents of this 
alternative hypothesis to develop their account in a way that explains all of our cases without 
overgeneralizing.  
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5.3. Study 3c

To test this conjecture, we conducted a follow-up study (Study 3c), which is 
similar to Study 3b but controls for this ambiguity in the knowledge-how judg-
ments (see Supplementary Materials).

5.3.1. Participants

We kept the sample size and qualifications the same. 2 participants reported not 
paying attention, so they were excluded. We analyzed data from the remaining 
158 participants (Mage = 32, SD = 11.8, Rangeage = [18–68], 54% female).

5.3.2. Materials and Procedure

The procedure and design for this study was the same as in the previous stud-
ies. The only difference from Study 3b was that we clarified that the device the 
spy used to send the signal included a clock (see Supplementary Material for 
details). We then asked whether the participants agreed with (2*):

(2*) On Tuesday, Sylvia knows how to send the signal at exactly 4pm 
(rather than at some other time) using her device.

(2*) is arguably still ambiguous between a specific reading and a generic read-
ing.  However, the specific reading is more salient. First, adding ‘on Tuesday’ 
makes less relevant a generic reading on which the task is repeatable. Second, 
the qualification ‘using her device’ makes salient the change in the clock which 
happened overnight between Monday and Tuesday—a change that is only rel-
evant to the truth of the specific reading of (2*). Finally, the contrast class of times 
is meant to make clearer that we are not simply asking whether Sylvia is gener-
ally competent at sending signals. So, we predicted an effect on knowledge-how 
judgments with these revised materials.

5.3.3. Results

Participants who read about the agent in the control condition agreed to a greater 
extent that the agent knows that (M = 41.13, SD = 12.81, n = 79) than participants 
in the lucky condition (M = –12.84, SD = 33.16, n = 79) (t(100.78) = 13.49, p < .001, 
d = 2.69, CI [2.15, 3.22]).
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Participants who read about the agent in the control condition agreed to a 
greater extent that the agent knows how (M = 46.49, SD = 9.52, n = 79) than par-
ticipants in the lucky condition (M = 31.27, SD = 27.49, n = 79) (t(96.45) = 4.64, p < 
.001, d = .95, CI [.52, 1.37]).

Participants who read about the agent in the control condition agreed to a 
greater extent that the agent intentionally performed the action (M = 46.40, SD = 
13.21, n = 79) than participants in the lucky condition (M = 11.51, SD = 40.01, n = 
79) (t(94.80) = 7.35, p < .001, d = 1.51, CI [1.05, 1.96]).

Figure 8. Mean agreement with the knowledge-that (A), knowledge-how (B), 
and intentional action statements in Study 3c. Error bars indicate 95% confidence 
intervals. Light gray points represent individual participant responses evenly jittered.

We then ran a serial mediation analysis modeled in the same way as Study 1. 
As theorized, the effect of condition on intentional action was serially mediated 
by knowledge-that and then knowledge-how (Figure 9). The indirect pathway 
of the effect of condition on intentional action via knowledge-that and then 
knowledge-how was significant (b = –8.01, z = –5.70, p < .001). This pathway par-
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tially accounted for the overall impact of condition on intentional action with the 
direct effect remaining significant (b = –25.32, z = –3.91, p < .001).

Figure 9. Mediation analysis results. *** indicates p < .001. Decimals rounded and then 
truncated to two places.

5.3.4. Discussion

This study replicated the pattern of results from the previous studies on knowl-
edge-that and intentional action. Moreover, as predicted, we now found an effect 
of epistemic luck on knowledge-how judgments, suggesting that the interference 
of the generic reading of the knowledge-how ascription was responsible for the 
weak effect in Study 3b. Again, the result of the mediation analysis is predicted 
by Knowledge-that Hypothesis.

Notably, the effect on knowledge-how judgments is not as large as the 
effect on judgments of knowledge-that and intentional action.18 This finding is 

18. An astute reviewer raised an interesting potential confound. The spy seems terrible at 
her job. She has got a critically important message to send exactly at 4 pm, yet, evidently, she 
only looked at the clock once, which, lucky for her, happened to be at 4 pm. The reviewer notes 
that if enough participants also had some such impression, the spy would strike these partici-
pants as pretty bad at her job, with no such impression arising in the control condition. A similar 
worry would arise for Study 3c. We note, however, that this putative confound is unlikely to have 
affected our findings. First, this potential confound would only explain our findings in Study 3, 
and it would not easily generalize to Study 1 or Study 2. Recall that we are looking for an explana-
tion that accounts for the general pattern across studies. Second, note that both in the lucky condi-
tion and in the control condition, the spy only checks the clock once, so there does not seem to be 
any difference in the spy’s competence between the two conditions, while we do see differences 
on our dependent measures by condition. Finally, and crucially, if the putative confound had been 
been present, we would expect much lower agreement on the knowledge-how question, which on its 
generic reading effectively tests for the spy’s general competence. Instead, what we seem to find is 
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expected, however, since making the specific reading more salient does not com-
pletely rule out the generic reading. Since the generic reading is still available, 
that might explain why the effect size for knowledge-how judgments is not as 
large as the effect size for knowledge-that and intentional action judgments.19

Finally, it is worth briefly discussing whether our generic-specific reading 
hypothesis is compatible with our earlier findings. Start with Study 2, where the 
agreement on the knowledge-how question is lower. Here, both the generic and 
specific reading of the knowledge-how ascription are arguably false. Alvin does 
not know how to lose this specific lottery and he presumably does not know how 
to lose any fair lottery (cf. Gibbons 2001). So, our current hypothesis nicely fits 
with the particularly low agreement we observed in this study. Now, consider 
Study 3a, where also we find low agreement on the knowledge-how ascription. 
In this scenario, it seems very hard to read the knowledge-how statement “Alvin 
knows how to bring the group to water” generically. This difficulty might be 
due to the fact that the specific reading—clearly available due to the presence 
of the definite in “bringing the group to water”—is made more salient by the 
severity of the situation. The group is “hopelessly lost,” so there is no usual 
situation where the agent brings the group to water. Thus, we conjecture that 
the severity and unusual character of the situation, together with the presence 
of a definite description in the prompt, might account for the lack of the generic 
reading in this scenario. Finally, consider Study 1. Though the agreement above 
the midpoint on the knowledge-how measure is surprising, we have noted (fn. 
12) that this result might not be statistically significant, since it did not replicate 
in a supplementary experiment (See Supplementary Materials). Here, just like 
in Study 3a, we found low agreement on the knowledge-how measure in lucky 
condition. We thus speculate that the presence of a definite description in the 
dependent measure—that is, “the address of the person who got the promo-
tion”—makes the false specific reading more salient, exactly like in Study 3a.  In 
conclusion, while more investigation would be needed to fully settle this ques-

that on the generic reading of the knowledge-how statement, many still agree with the ascription 
to a considerable degree, showing that they did not take the spy to be generally incompetent at 
her job. 

19.  Notice that there are further interesting differences in our results that would require more 
investigation than we can offer here. For example, one might wonder why the mean agreement 
for judgments of intentional action is above the midpoint. Our hypotheses might easily explain it: 
if judgements of intentional action are sensitive to judgments of knowledge-how—as the Knowl-
edge-How Hypothesis has it—and if judgments of knowledge-how are sensitive to different inter-
pretations of the knowledge-how ascriptions, we would expect this sensitivity to affect judgments 
of intentional action to some extent too. This brings us to the further difference between the means 
for intentional action judgments and know-how judgments. Since we did not make any predic-
tions about this beforehand, we choose not to explore this further difference here. But we do hope 
the reader will agree that this is interesting material to be explored further in future work.
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tion, the overall pattern we found across studies suggest that our explanation of 
the recalcitrant data in Study 3b is on the right track. 

6. General Discussion

Studies 1–3 display a general pattern, for in all of them, epistemic luck under-
mines people’s tendency to ascribe intentionality and knowledge-how. This 
general pattern is evidence in favor of the Knowledge-that Hypothesis over the 
Alternative Hypothesis.

Let us now pull the strings of our argument for this conclusion. First, we 
have tested a series of vignettes showing the aforementioned general pattern and 
in each, we have considered different incarnations of the Alternative Hypoth-
esis—that is, possible explanations of the effect observed on intentional action 
judgments that differ from the Knowledge-that Hypothesis in that they are not 
committed to knowledge playing an explanatory role vis à vis intentional action. 
Then, in each case, we have shown that these explanations do not extend to the 
next vignette or have trouble accommodating the knowledge-how judgments. 

So, our primary argument for the Knowledge-that Hypothesis is that differ-
ent ways of construing the Alternative Hypothesis have difficulty explaining the 
full range of our findings. The non-deviance view of intentional action cannot 
account for the effects on people’s tendency to ascribe intentional action in Study 
2, which does not involve causal deviance. And the non-epistemic plan view of 
agentive luck cannot account for the results in Study 3 where the action seems to 
unfold in accordance with the agent’s plans.

One might think that there is still another way of developing the Alterna-
tive Hypothesis that is in a better position to explain our results. According to a 
prominent view of agentive luck, skill is a central element for intentional action 
and control (e.g., Heider 1958; Shaver 1985; Mele & Moser 1994; Malle & Knobe 
1997; Shepherd 2021).20 Now, a skill view of agentive luck is not necessarily 
incompatible with the Knowledge-that Hypothesis, since skills might be thought 
of as involving propositional knowledge (Pavese & Beddor 2022). But, as we 
have seen, proponents of the skill view usually do not think of skills as having 
an epistemic component (cf. Mele & Moser 1994; Malle & Knobe 1997; Shepherd 
2021). So, the incarnation of the Alternative Hypothesis that we are envisaging 
now is a non-epistemic skill view.

 Now, a non-epistemic skill view might say that in Studies 1–3, the agents in 
the vignettes all lack the relevant skill and that already explains why participants 

20. Indeed, experimental studies have shown that, at least when the action is morally neutral, 
ascriptions of intentional action are sensitive to skill possession (Malle & Knobe 1997; Nadelhoffer 
2005).
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are reluctant to ascribe intentional action. However, this non-epistemic skill view 
still faces the problem of explaining the effect of epistemic luck observed in Stud-
ies 1–3 on people’s inclination to ascribe knowledge-how.21 So, even this incar-
nation of the Alternative Hypothesis seems at an explanatory disadvantage. 

Investigating the Intentional Action Question and the Knowledge-How Ques-
tion together offers an overall stronger case for the Knowledge-that Hypothesis. 
Suppose the Knowledge-how Hypothesis is correct, and hence that intentional 
action is partly explained by knowledge-how. Our findings are that knowledge-
how judgments are undermined by epistemic luck. Evidence for the sensitivity of 
knowledge-how to epistemic luck is evidence for the view that knowing how to 
perform some task φ at least requires propositional knowledge about how to φ—a 
view that we label ‘Weak Intellectualism’.22 But Weak Intellectualism together 
with the Knowledge-How Hypothesis entails the Knowledge-that Hypothesis.

As a final, corroborative evidence, we also executed mediation analysis on our 
experimental findings (cf. Baron & Kenny 1986; Kenny, Kashy, & Bolger 1998). 
In statistics and the social sciences, mediation analyses are employed in order 
to understand observed associations between variables in terms of an inde-
pendent variable, precisely to uncover explanatory dependence relations. The 
Knowledge-that Hypothesis predicts that epistemic luck’s effects on judgments 
of intentional action are at least partially mediated by its effects on judgments of 
knowledge. Moreover, if Knowledge-How Hypothesis is correct, then we would 
expect intentional action judgments to be mediated not only by knowledge-that 
judgments but also by knowledge-how judgments. By contrast, the Alternative 

21. The same considerations apply to a recent proposal by Quillien and German (2021) who 
defend a causal account of intentionality similar to Davidson’s (1963). On their ‘simple’ account, 
an agent did X intentionally to the extent that X was causally dependent on the degree to which the 
agent wanted X to happen. However, Quillien and German (2021) provide evidence that when X is 
the result of deviant causation, people are also disinclined to judge that it is caused by the agent’s 
desire. Hence, they are disinclined to judge that it is intentional. In line with this general explana-
tion of intentionality judgments, Quillien and German (2021) might explain people’s reluctance 
to ascribe intentional action in Studies 1–3 in terms of people’s reluctance to judge the agents’ 
wanting to have caused the relevant action. Like the simple plan view and the simple skill view, 
however, their view gives no role to knowledge-that or knowledge-how to play in a folk theory of 
intentional action. So, unless it is integrated to make room for an epistemic component, Quillien 
and German’s (2021) view is at loss to explain both the effect of epistemic luck on knowledge-how 
judgments and the indirect effect of knowledge-how and knowledge-that judgments on inten-
tional action judgments.

22. Notice that we are labeling ‘weak Intellectualism’ any view that takes knowledge-how 
to at least require some propositional knowledge. This is not the same as ‘strong intellectualism’, 
which identifies knowledge-how with propositional knowledge (see Pavese 2022a for this taxon-
omy). On this permissive definition of intellectualism, self-proclaimed anti-intellectualists such 
as Hornsby (2005), Bengson and Moffett (2011), and perhaps Habgood-Coote (2019), also count 
as intellectualists, for these authors allow for propositional knowledge to enter constitutively in 
a theory of knowledge-how. Accordingly, we take our findings concerning knowledge-how to 
equally support the views embraced by these authors and stronger versions of intellectualism.
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Hypothesis is compatible with the effects on intentional action not being par-
tially mediated by its effects on knowledge-that or on knowledge-how. As we 
saw, these predictions of the Knowledge-that Hypothesis and of Knowledge-
How Hypothesis are born out.

To be clear, we do not mean to rule out that there might be yet another incar-
nation of the Alternative Hypothesis that might explain our findings in a unified 
fashion as thoroughly as our Knowledge Hypothesis. Our argument has been 
abductive, and abductive arguments are rarely conclusive. But we believe that 
our findings—together with the argument we have developed—raise an inter-
esting new challenge for the opponents of the Knowledge-Hypothesis: that of 
offering an alternative unified explanation of the pattern we have observed across 
the three studies.

While our main argument has concerned the Knowledge-that Hypothesis, 
these findings have similar implications for the debate about knowledge-how. 
It is often claimed that knowledge-how is intuitively compatible with epis-
temic luck (e.g., Poston 2009; Cath 2011; Carter & Pritchard 2015). The relevant 
judgments are often used against the intellectualist view that knowledge-how 
requires propositional knowledge. But these claims had not been corroborated 
by empirical evidence. Two recent papers have addressed this question experi-
mentally (Carter, Pritchard, & Shepherd 2019; Gonnerman, Mortensen, & Rob-
bins 2021: 11333–35). It is worth briefly discussing how this experimental work 
relates to ours.

Carter, Pritchard, and Shepherd (2019) conducted an experimental study 
with the goal of assessing whether knowledge-how is sensitive to epistemic luck. 
In particular, Carter and colleagues presented participants with the following 
vignette:

Lucky Manual Charlie needs to learn how to change a lightbulb, and so he goes 
to the ‘how-to’ section in his local library. He finds a shelf full of identical look-
ing books titled Home Repair. In each of these books are step-by-step instruc-
tions on the way to change a lightbulb—we’ll call the way the book describes 
the way ‘w’. Unbeknownst to Charlie, all the copies of Home Repair on the shelf 
are fakes, except for one. Pranksters have placed these copies there, and these 
fake copies contain mistaken step-by-step instructions on the way to change a 
lightbulb. Since Charlie does not know this, he reaches up and grabs the copy of 
Home Repair nearest to him. By sheer luck, he selects the only copy in the entire 
library that contains genuine and reliable step-by-step instructions for chang-
ing a lightbulb, and he reads the correct step-by-step instructions on the way to 
change a lightbulb. Had Charlie picked up any of the other guides—which he 
so easily could have—he would have believed the mistaken instructions were 
correct.
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Carter, Pritchard, and Shepherd (2019) found that participants tend to agree 
with the claim that Charlie knows how to change a lightbulb and take these 
results to be evidence that people attribute knowledge-how in cases of epistemic 
luck. While Carter and colleagues did not directly test judgments of intentional 
action, one might well expect a similar tendency to agree with the claim that 
Charlie intentionally changed the lightbulb, given the assumption that there is a 
close connection between judgments of intentional action and knowledge-how.23    

However, there is reason to question Carter and colleagues’ conclusions. They 
present their vignette as a case of environmental luck—the sort of luck present in 
fake barn cases (Goldman 1976; Pritchard 2005). But some philosophers have 
disputed whether subjects lack knowledge in fake barn cases (Gendler & Haw-
thorne 2005; Lycan 2006; Sosa 2007). Indeed, the extant experimental results on 
fake barns have been mixed, suggesting a greater willingness to ascribe knowl-
edge in fake barn cases than in paradigmatic Gettier cases or in lottery cases.24 
Moreover, Carter and colleagues’ own results call into question whether epis-
temic luck is really present in Lucky Manual: they found that participants with-
out philosophical training generally agreed with the claim that Charlie knows 
that way w is a way of changing a lightbulb—suggesting that people are willing 
to attribute both knowledge-how and knowledge-that in this scenario.25 So, all in 
all, it is far from clear that Lucky Manual is an authentic case of epistemic luck. 

In another recent study, Gonnerman, Mortensen, and Robbins (2021: 11333–
35) found that participants were more inclined to attribute knowledge-how 
when protagonists were described as having a justified true belief (“as having 
very good reason for believing”) than when they were described as having an 
unjustified but lucky true belief (“as having very poor reason for believing”). 
They noticed that this is evidence that veritic epistemic luck affects folk ascriptions 
of knowledge-how, so the ordinary concept of knowledge-how is sensitive to the 
presence of propositional knowledge. While we agree with their diagnosis, it is 
worth noting that their study does not clearly involve a Gettier case—not at least 
in the standard understanding of Gettier cases as involving justified true belief 

23. This line of argument has been pushed by Cath (2015). 
24. Nagel, San Juan, and Mar (2013) found that people deny knowledge in fake barns cases, 

and so did Wright (2010), but in the latter case the results were close to the midpoint. Colaço, 
Buckwalter, Stich, and Machery (2014) found that mean knowledge attributions in fake barn cases 
were above the midpoint, and Turri (2016; 2017) also reports finding that people tend to ascribe 
knowledge in fake barn cases. 

25. We also note a further puzzling aspect of Carter, Pritchard, and Shepherd (2019)’s result: 
they found that participants were more inclined to attribute knowledge-how in the luck conditions 
than in the control conditions. Though very puzzling, as Carter, Pritchard, and Shepherd (2019: 
717–18) themselves note, this result might have a non-epistemic explanation. Accordingly, we set 
this finding aside for the purpose of our discussion. 
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that falls short of knowledge—nor does the structure of the case exactly match 
that of Gettier’s original cases. 

Our studies differ from Carter, Pritchard, and Shepherd’s (2019) in that 
we focus on uncontroversial cases of epistemic luck; our studies differ from 
Gonnerman, Mortensen, and Robbins’s (2021) Study 1 in that we focus on 
several new cases of epistemic luck which structurally mirror Gettier’s origi-
nal cases (Study 1), lottery cases (Study 2), Dharmottara’s desert traveler case 
(Study 3a), and Russell’s stopped clock case (Study 3c). In all of these cases, 
we found that epistemic luck affects people’s tendency to ascribe knowledge-
how. These results fit nicely with the idea, voiced by others too (Bengson, 
Moffett, & Wright 2009; Gonnerman, Mortensen, & Robbins 2018), that the 
ordinary concept of knowledge-how is at least partly intellectualist, since this 
position too predicts an effect of epistemic luck on ordinary ascriptions of 
knowledge-how. Finally, our findings speak against those who have argued 
that the folk are purely anti-intellectualists with respect to knowledge-how 
(Harmon & Horne 2016).26

7. Conclusions

Our investigation of the relation between epistemic luck and agentive luck 
revealed that epistemic luck undermines both intentional action and knowledge-
how. These results bear on two central debates in epistemology and action the-
ory: the debate on the relation between knowledge-that and intentional action 
and the related debate on the relation between knowledge-that and knowledge-
how. We have argued that these results raise a new challenge for the opponent of 

26. Our studies might be relevant to assess another related line of argument against Intel-
lectualism. Cath (2015) starts from the supposedly intuitive observation that intentional action is 
not sensitive to epistemic luck. Assuming the Knowledge-How Hypothesis, Cath (2015) concludes 
that in epistemic luck cases, one can still know how to perform the relevant action (cf. also Shep-
herd 2021: 77–81). Our findings give reason to doubt this general argumentative strategy against 
Intellectualism, for they show that people are often reluctant to ascribe intentional action in uncon-
troversial cases of epistemic luck. Some readers might wonder about Cath’s (2011; 2015) own case 
of alleged epistemic luck (the “Lucky Lightbulb” example). Earlier in the text, we discussed the 
main experimental study based on Cath’s case (Carter, Pritchard, & Shepherd 2019) and explained 
why their results are compatible with Intellectualism. As we noted there, participants actually 
tended to ascribe both knowledge that and knowledge how, suggesting that participants did not 
regard this as an uncontroversial case of epistemic luck. However, there are some subtle differ-
ences between Cath’s original case and the version of the vignette tested by Carter, Pritchard, and 
Shepherd (2019); some may wonder whether these differences will affect judgments. We think that 
it is not clear that Cath’s original case is a genuine case of epistemic luck either, though this point 
would need much more discussion than we can provide here. See Pavese and Beddor (2022) and 
Pavese (in press). 
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the Knowledge-Hypothesis: that of providing an alternative unified explanation 
for the general pattern we have observed in our three studies. 

For those convinced by our general argument, our findings also suggest a 
more general lesson on how to theorize about the relation between knowledge 
and action. If we are right that agentive luck is sometimes epistemic, then one 
route forward in action theory is to use epistemologists’ understanding of epis-
temic luck to make progress on the nature of intentional action. In this way, 
action theory can benefit from the insights of epistemologists. 

Finally, our results have implications for work on the role of knowledge 
representation in folk psychology. Recently, several authors have argued 
that the capacity to distinguish knowledge from true belief (and justified true 
belief) plays a central role in our ability to understand and predict people’s 
behavior (Williamson 2000; Gibbons 2001; Nagel 2013; Phillips et al. 2021). 
However, most of this work does not focus on recognizing intentional action. 
The results in this paper thus introduce a new dimension along which knowl-
edge representation influences folk psychology, since they suggest that knowl-
edge representation drives people’s capacity to recognize certain actions as 
intentional. All in all, we hope that these results will motivate a renewed inter-
est for the place for knowledge in the philosophy of action and in the philoso-
phy of mind. 
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