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The term psi denotes anomalous processes of information or energy transfer that are currently unex-
plained in terms of known physical or biological mechanisms. Two variants of psi are precognition
(conscious cognitive awareness) and premonition (affective apprehension) of a future event that could not
otherwise be anticipated through any known inferential process. Precognition and premonition are
themselves special cases of a more general phenomenon: the anomalous retroactive influence of some
future event on an individual’s current responses, whether those responses are conscious or noncon-
scious, cognitive or affective. This article reports 9 experiments, involving more than 1,000 participants,
that test for retroactive influence by “time-reversing” well-established psychological effects so that the
individual’s responses are obtained before the putatively causal stimulus events occur. Data are presented
for 4 time-reversed effects: precognitive approach to erotic stimuli and precognitive avoidance of
negative stimuli; retroactive priming; retroactive habituation; and retroactive facilitation of recall. The
mean effect size (d) in psi performance across all 9 experiments was 0.22, and all but one of the
experiments yielded statistically significant results. The individual-difference variable of stimulus seek-
ing, a component of extraversion, was significantly correlated with psi performance in 5 of the
experiments, with participants who scored above the midpoint on a scale of stimulus seeking achieving
a mean effect size of 0.43. Skepticism about psi, issues of replication, and theories of psi are also
discussed.
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The term psi denotes anomalous processes of information or
energy transfer that are currently unexplained in terms of known
physical or biological mechanisms. The term is purely descriptive;
it neither implies that such phenomena are paranormal nor con-
notes anything about their underlying mechanisms. Alleged psi
phenomena include telepathy, the apparent transfer of information
from one person to another without the mediation of any known
channel of sensory communication; clairvoyance (sometimes
called remote viewing), the apparent perception of objects or
events that do not provide a stimulus to the known senses; psy-
chokinesis, the apparent influence of thoughts or intentions on
physical or biological processes; and precognition (conscious cog-
nitive awareness) or premonition (affective apprehension) of a
future event that could not otherwise be anticipated through any
known inferential process.

Precognition and premonition are themselves special cases of a
more general phenomenon: the anomalous retroactive influence of
some future event on an individual’s current responses, whether
those responses are conscious or nonconscious, cognitive or affec-
tive. This article reports nine experiments designed to test for such
retroactive influence by “time-reversing” several well-established
psychological effects, so that the individual’s responses are ob-
tained before the putatively causal stimulus events occur.

Psi is a controversial subject, and most academic psychologists
do not believe that psi phenomena are likely to exist. A survey of
1,100 college professors in the United States found that psychol-
ogists were much more skeptical about the existence of psi than
were their colleagues in the natural sciences, the other social
sciences, or the humanities (Wagner & Monnet, 1979). In fact,
34% of the psychologists in the sample declared psi to be impos-
sible, a view expressed by only 2% of all other respondents.
Although our colleagues in other disciplines would probably agree
with the oft-quoted dictum that “extraordinary claims require
extraordinary evidence,” we psychologists are more likely to be
familiar with the methodological and statistical requirements for
sustaining such claims and aware of previous claims that failed
either to meet those requirements or to survive the test of success-
ful replication. Several other reasons for our greater skepticism are
discussed by Bem and Honorton (1994, pp. 4–5).

There are two major challenges for psi researchers, one empir-
ical and one theoretical. The major empirical challenge, of course,
is to provide well-controlled demonstrations of psi that can be
replicated by independent investigators. That is the major goal in
the research program reported in this article. Accordingly, the

I am grateful to the students who served as head research assistants and
laboratory coordinators for their enthusiasm and dedication to this contro-
versial enterprise: Ben Edelman, Rebecca Epstein, Dan Fishman, Jamison
Hahn, Eric Hoffman, Kelly Lin, Brianne Mintern, Brittany Terner, and
Jade Wu. I am also indebted to the 30 other students who served as friendly
and reliable experimenters over the course of this research program. Dean
Radin, senior scientist at the Institute of Noetic Sciences (IONS), and
David Sherman, professor of psychology at the University of California,
Santa Barbara, provided valuable guidance in the preparation of this article.
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平石界（2013）超能力ってどうなんでしょうか？ 
心理学ワールド2013年4月号 

http://www.psych.or.jp/publication/worold_pdf/61/61-32.pdf

確率的事象としての実験
• 1つのデータポイントが確率的事象であるのと同様
に、1つの実験もまた確率的事象に過ぎない 

• 決定的な実験なるものは存在しえない — いかなる
実験にも偽陽性の可能性が存在する 

• 科学では、追試という名の集合知によってこの問題
の解決が要請されている 

• Bem騒動は、社会心理学においてこの制度が機能し
ていないことをスキャンダラスな形で例示した

老人プライミングの追試を巡って

• Doyen, Klein, Pichon, & Cleeremans (2012)：二重盲
検法の下では老人プライミング（Bargh, 1996）は再
現できない事、実験者効果の可能性が強い事を示す 

• Psychological Today（ブログ）上で、Barghが反撃　
→  PLOS ONEのeditorをも巻き込んだ論争勃発 

• 追試という営みが正常に機能した例であるが、教科
書に掲載される著名な研究ですら容易には再現でき
ないことを鮮烈に示した

Choice overload (Iyengar et al. 2000)

選択肢の数が多いほど、選択後
の満足度が低下する現象 

コロンビア白熱教室（NHK）で
有名なSheena Iyengarによって
見出された

000 JOURNAL OF CONSUMER RESEARCH

FIGURE 1

OVERVIEW OF THE DATA AS A FOREST PLOT

NOTE.—The positions of the squares on the x-axis indicate effect sizes of each data point. The bars indicate the 95% confidence intervals of the effect sizes.
The sizes of the squares are inversely proportional to the respective standard errors (i.e., larger squares indicate smaller standard errors).

that could be assessed for all experiments in the data set.
These were the year in which the data were made publicly
available, the country in which the experiment was con-
ducted, the size of the large assortment, whether the study
employed a real or a hypothetical choice task, the type of

dependent variable (satisfaction, consumption quantity, or a
measure of choice), whether the data stem from a journal
article or an unpublished source, and whether participants
had clear prior preferences or expertise in the respective
choice domain.

Scheibehenne et al. (2010)によるメタ分析

Dmean = 0.02,   
[CI95]= –0.09 ~ 0.12 

ただし効果量のばらつき
は、サンプリングエラー
だけでは説明できない＝
何らかの特定の条件が効
果を生み出している可能
性を示唆

• だが追試の失敗＝現象の否定ではない 

- 完全な追試は困難だから 

- 自然科学では実験のスキルを身につけるだけで長年
の訓練が必要とされる 

• 同様の理由により、メタ分析も最終兵器とは言えない 

• 安易な追試＝精度の低い研究による数の暴力を防
ぐための試みが生まれつつある



Many Labs Replication Project

Richard A. Klein (Florida), Kate A. Ratliff (Florida), 
Brian A. Nosek (Virginia)が主導 

12カ国、36の研究グループが協力し、同一のプロト
コルを用いて、16の研究を追試（n=6,344）

Many Labs Replication Project (2013)

Carter et al. (2011). Flag priming!
Caruso et al. (2013). Currency priming

Reproducibility Project

Brian A. Nosek (Virginia)が主導 

トップジャーナル3誌に2008年に掲載された全論文を、
150人の研究者が追試するプロジェクト 

- Journal of Personality and Social Psychology  
- Psychological Science 
- Journal of Exp. Psychology: Learning, Memory, and Cognition

Open Science Framework

以上2つのプロジェクトは、Center for Open Science
が構築したOpen Science Framework（wikiや、
ヴァージョン管理システムなどからなるweb環境）上
で展開されている

各種財団の支援を受け、2013年に
Brian Nosek (Virginia) によって  
設立されたNPO

APSによる取り組み：事前登録制による追試

Perspective on Psychological Science誌は、　
事前登録制に基づく追試論文のカテゴリを新設
（Registered Replication Reports） 

!

実験費用に対する資金援助も提供

3. False-Positive Psychology
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Our job as scientists is to discover truths about the world. We 
generate hypotheses, collect data, and examine whether or not 
the data are consistent with those hypotheses. Although we 
aspire to always be accurate, errors are inevitable.

Perhaps the most costly error is a false positive, the incor-
rect rejection of a null hypothesis. First, once they appear in 
the literature, false positives are particularly persistent. 
Because null results have many possible causes, failures to 
replicate previous findings are never conclusive. Furthermore, 
because it is uncommon for prestigious journals to publish null 
findings or exact replications, researchers have little incentive 
to even attempt them. Second, false positives waste resources: 
They inspire investment in fruitless research programs and can 
lead to ineffective policy changes. Finally, a field known for 
publishing false positives risks losing its credibility.

In this article, we show that despite the nominal endorse-
ment of a maximum false-positive rate of 5% (i.e., p ≤ .05), 
current standards for disclosing details of data collection and 
analyses make false positives vastly more likely. In fact, it is 
unacceptably easy to publish “statistically significant” evi-
dence consistent with any hypothesis.

The culprit is a construct we refer to as researcher degrees 
of freedom. In the course of collecting and analyzing data, 
researchers have many decisions to make: Should more data 
be collected? Should some observations be excluded? Which 
conditions should be combined and which ones compared? 

Which control variables should be considered? Should spe-
cific measures be combined or transformed or both?

It is rare, and sometimes impractical, for researchers to 
make all these decisions beforehand. Rather, it is common 
(and accepted practice) for researchers to explore various ana-
lytic alternatives, to search for a combination that yields “sta-
tistical significance,” and to then report only what “worked.” 
The problem, of course, is that the likelihood of at least one (of 
many) analyses producing a falsely positive finding at the 5% 
level is necessarily greater than 5%.

This exploratory behavior is not the by-product of mali-
cious intent, but rather the result of two factors: (a) ambiguity 
in how best to make these decisions and (b) the researcher’s 
desire to find a statistically significant result. A large literature 
documents that people are self-serving in their interpretation 
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Abstract
In this article, we accomplish two things. First, we show that despite empirical psychologists’ nominal endorsement of a low rate 
of false-positive findings (≤ .05), flexibility in data collection, analysis, and reporting dramatically increases actual false-positive 
rates. In many cases, a researcher is more likely to falsely find evidence that an effect exists than to correctly find evidence 
that it does not.  We present computer simulations and a pair of actual experiments that demonstrate how unacceptably easy 
it is to accumulate (and report) statistically significant evidence for a false hypothesis. Second, we suggest a simple, low-cost, 
and straightforwardly effective disclosure-based solution to this problem.  The solution involves six concrete requirements for 
authors and four guidelines for reviewers, all of which impose a minimal burden on the publication process.
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General Article

False-positive psychology：基本的なロジック

• p = .05の検定で第1種の過誤が生じる確率は5% 
• 2つの独立した検定で「第1種の過誤が最低でも1回
以上生じる確率」は9.75%（1 - 0.952） 

• 10の独立した検定の場合は40%（1 - 0.9510）

(1) 複数の独立条件
• 自尊心を高めることがもたらす効果を検討。複数の操作が考
えられるが、どれが本当に自尊心を高めるか事前には不明 

• 統制条件の他に、自尊心を高める条件を複数設定→仮説通
りの結果が得られた条件のみを報告

• 独立条件の数が3つの場合でシミュレーションを実施する。
条件間で差がないにもかかわらず有意差が生じる確率は、

5% → 12.6%に上昇 

• 42％の研究者が行なっている（John, Loewenstein & Prelec, 2012）

(2) 複数の従属変数
• ある操作がストレスに与える影響を検証。だがスト
レスの指標は複数考えられるため、複数の従属変数
を測定 

• 最低でもどれか1つの従属変数で仮説通りの結果が
得られたら報告 

• 従属変数が2つの場合、5％ → 9.5%に上昇 

• 78％が行っている（John et al., 2012）

(3) 共変量の統制

• 分散分析で有意な結果が得られない場合、関連しそ
うな変数を共変量として投入し(共)分散分析を実施
し、有意な結果が得られたら報告 

• 共変量が1つ、条件との交互作用効果1つを投入す
る場合、5％ → 11.7%に上昇

(1) 複数の独立条件 　12.6%↑ 
(2) 複数の従属変数 　  9.5%↑ 
(3) 共変量の統制　　 11.7%↑
(4) ある操作X　　　　 7.7%↑

(1)~(4)すべての手法を組み合わせると 

第1種の過誤の発生確率は5% → 60.7％に上昇



探索的研究と偽陽性のトレードオフ

• (1)~(3)の慣行は、しばしば探索的研究の名の下に
正当化されている 

• 特に社会心理学のように理論的な構成概念と操作的
に定義された変数の間に一意の対応関係が定まらな
い領域では、独立条件や従属変数を事前に絞り込む
ことは困難

採択されつつある解決方法
• 行なったことを包み隠さず報告せよ — 測定したす
べての変数、すべての条件、すべての分析を 

• その上で結果の判断は読者と査読者の手に委ねよ　 
— 偽陽性の可能性が高いか否かの判断を

Psychological Science 
- MethodsとResultsセクションは字数制限から外す 

Personality and Social Psychology Bulletin 
- 実験で測定された全質問項目と全条件に関する情
報の提出を義務化

(4)　ある操作Xとは？

有意な結果が得られなかったら 
n=10のサンプルを追加する

5% → 7.7%

まずn=10のデータを取り、 

有意になるまでn=1ずつデータを追加していく

5% → 22.1%

72%の研究者が行なっている（John et al., 2012）

Simmons et al. (2011): t検定のシミュレーション

4  Simmons et al. 

Contradicting this intuition, Figure 1 shows the false-posi-
tive rates from additional simulations for a researcher who has 
already collected either 10 or 20 observations within each of 
two conditions, and then tests for significance every 1, 5, 10, 
or 20 per-condition observations after that. The researcher 
stops collecting data either once statistical significance is 
obtained or when the number of observations in each condi-
tion reaches 50.

Figure 1 shows that a researcher who starts with 10 obser-
vations per condition and then tests for significance after every 
new per-condition observation finds a significant effect 22% 
of the time. Figure 2 depicts an illustrative example continuing 
sampling until the number of per-condition observations 
reaches 70. It plots p values from t tests conducted after each 

pair of observations. The example shown in Figure 2 contra-
dicts the often-espoused yet erroneous intuition that if an 
effect is significant with a small sample size then it would nec-
essarily be significant with a larger one.

Solution
As a solution to the flexibility-ambiguity problem, we offer 
six requirements for authors and four guidelines for reviewers 
(see Table 2). This solution substantially mitigates the problem 
but imposes only a minimal burden on authors, reviewers, and 
readers. Our solution leaves the right and responsibility of 
identifying the most appropriate way to conduct research in 
the hands of researchers, requiring only that authors provide 
appropriately transparent descriptions of their methods so that 
reviewers and readers can make informed decisions regarding 
the credibility of their findings. We assume that the vast major-
ity of researchers strive for honesty; this solution will not help 
in the unusual case of willful deception.

Requirements for authors
We propose the following six requirements for authors.

1. Authors must decide the rule for terminating data 
collection before data collection begins and report 
this rule in the article. Following this requirement 
may mean reporting the outcome of power calcu-
lations or disclosing arbitrary rules, such as “we 
decided to collect 100 observations” or “we decided 
to collect as many observations as we could before 
the end of the semester.” The rule itself is secondary, 
but it must be determined ex ante and be reported.
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Fig. 1. Likelihood of obtaining a false-positive result when data collection 
ends upon obtaining significance (p ≤ .05, highlighted by the dotted line).  The 
figure depicts likelihoods for two minimum sample sizes, as a function of the 
frequency with which significance tests are performed.

.00

.10

.20

.30

.40

.50

.60

.70

11 16 21 26 31 36 41 46 51 56 61 66

p 
Va

lu
e

Sample Size
(number of observations in each of two conditions)

Fig. 2. Illustrative simulation of p values obtained by a researcher who 
continuously adds an observation to each of two conditions, conducting 
a t test after each addition. The dotted line highlights the conventional 
significance criterion of p ≤ .05.

Table 2. Simple Solution to the Problem of False-Positive 
Publications

Requirements for authors
 1.   Authors must decide the rule for terminating data collection 

before data collection begins and report this rule in the article.
 2.   Authors must collect at least 20 observations per cell or else 

provide a compelling cost-of-data-collection justification.
 3.  Authors must list all variables collected in a study.
 4.   Authors must report all experimental conditions, including 

failed manipulations.
 5.   If observations are eliminated, authors must also report what 

the statistical results are if those observations are included.
 6.   If an analysis includes a covariate, authors must report the 

statistical results of the analysis without the covariate.
Guidelines for reviewers
 1.  Reviewers should ensure that authors follow the requirements.
 2.  Reviewers should be more tolerant of imperfections in results.
 3.   Reviewers should require authors to demonstrate that their 

results do not hinge on arbitrary analytic decisions.
 4.   If justifications of data collection or analysis are not compel-

ling, reviewers should require the authors to conduct an 
exact replication.
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but imposes only a minimal burden on authors, reviewers, and 
readers. Our solution leaves the right and responsibility of 
identifying the most appropriate way to conduct research in 
the hands of researchers, requiring only that authors provide 
appropriately transparent descriptions of their methods so that 
reviewers and readers can make informed decisions regarding 
the credibility of their findings. We assume that the vast major-
ity of researchers strive for honesty; this solution will not help 
in the unusual case of willful deception.

Requirements for authors
We propose the following six requirements for authors.

1. Authors must decide the rule for terminating data 
collection before data collection begins and report 
this rule in the article. Following this requirement 
may mean reporting the outcome of power calcu-
lations or disclosing arbitrary rules, such as “we 
decided to collect 100 observations” or “we decided 
to collect as many observations as we could before 
the end of the semester.” The rule itself is secondary, 
but it must be determined ex ante and be reported.
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Fig. 1. Likelihood of obtaining a false-positive result when data collection 
ends upon obtaining significance (p ≤ .05, highlighted by the dotted line).  The 
figure depicts likelihoods for two minimum sample sizes, as a function of the 
frequency with which significance tests are performed.
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Fig. 2. Illustrative simulation of p values obtained by a researcher who 
continuously adds an observation to each of two conditions, conducting 
a t test after each addition. The dotted line highlights the conventional 
significance criterion of p ≤ .05.

Table 2. Simple Solution to the Problem of False-Positive 
Publications

Requirements for authors
 1.   Authors must decide the rule for terminating data collection 

before data collection begins and report this rule in the article.
 2.   Authors must collect at least 20 observations per cell or else 

provide a compelling cost-of-data-collection justification.
 3.  Authors must list all variables collected in a study.
 4.   Authors must report all experimental conditions, including 

failed manipulations.
 5.   If observations are eliminated, authors must also report what 

the statistical results are if those observations are included.
 6.   If an analysis includes a covariate, authors must report the 

statistical results of the analysis without the covariate.
Guidelines for reviewers
 1.  Reviewers should ensure that authors follow the requirements.
 2.  Reviewers should be more tolerant of imperfections in results.
 3.   Reviewers should require authors to demonstrate that their 

results do not hinge on arbitrary analytic decisions.
 4.   If justifications of data collection or analysis are not compel-

ling, reviewers should require the authors to conduct an 
exact replication.

n=10からスタートし有意に
なるまでn=20ずつ追加

n=20からスタートし有意に
なるまでn=1ずつ追加



最後に

再現可能性問題から生まれた制度的変化

• 追試を促進する動きの広まり 
- Open Science Framework 
- Perspectives on Psychological Science 

• 探索的研究の名の下に用いられてきた慣行を、禁止では
なく開示によって第三者の評価に委ねる方針の広まり 
- Psychologica Science 
- Personality and Social Psychology Bulletin 

• これらの変化への反対はもはや正当化できない

We need statistical thinking,  
not statistical rituals 

!

Gerd Gigerenzer (1998)


