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日本社会心理学会 2021年度第9回春の方法論セミナー 
QRPs（問題のある研究実践）への向き合い方 
―オープンサイエンス時代の研究術―



私の研究術の話ではなく…みなさんのお仕事に 

役立てる話になればと思います



再現性問題（に関することをたまに考えてます）

再現できない有名現象系が続出

・パワーポーズ

・自我消耗効果

・知性プライミング効果

・「目」の効果

・オキシトシン点鼻薬の信頼性効果

・赤の魅力効果

・マクベス(不道徳洗い流し)効果

・注意SNARC効果

一個一個紹介すると時間使い切るので省略します



再現率が40%弱 (Open Science Collaboration, 2015)

https://www.science.org/doi/10.1126/science.aac4716


再現率が40%弱 (Open Science Collaboration, 2015)

ターゲットジャーナル
Psychological Science
Journal of Personality and Social Psychology
Journal of Experimental Psychology: Learning, Memory, and Cognition

p値の分布の違いがえぐい・・・

https://www.science.org/doi/10.1126/science.aac4716


再現性問題に関係あると思ってるものリスト

・QRPs


・事前登録制度

・ジャーナル（今回は省略）

・追試（今回は省略）

・研究者評価と金（今回は省略）

・理論や一般化可能性（今回は省略）

・統計（今回は省略）

・実験参加者（今回は省略）

・諸捕食事業（今回は省略）

・サイエンスコミュニケーション（今回は省略）



今のところ不正だとは言われないけど，あたかも研究が「成功」

したように見せかける手段

問題のある研究営為 
（Questionable Research Practices; QRPs）

QRPsは他人をだまくらかす意図が無くても知らず識らずに
やってしまっていることもある・・・。

つまり，その研究(者)の見かけと実際を乖離させる行為

・結果の偽陽性率を高め，それにより再現性は下がる
・中にはそれを使用した研究(者)の評価を調整するものもある



p-hacking
pハッキング (e.g., John et al., 2012)


いろんなやり方でp値をできるだけ低くすること

pカーブ (Simonsohn et al., 2014) やzカーブ (Brunner & Schimmack, 2020) で検出
できるとされている

↑詳細はまたそれ専門のイベントや特集等で誰かお願いします

https://journals.sagepub.com/doi/abs/10.1177/0956797611430953
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2256237
https://open.lnu.se/index.php/metapsychology/article/view/874


p-hacking
TODA RADIO #002より

N増し

任意停止

https://kohske.github.io/research/TodaRadio/vol002.html


ARTICLE

Regulation of REM and Non-REM Sleep by
Periaqueductal GABAergic Neurons
Franz Weber1,3, Johnny Phong Hoang Do1, Shinjae Chung1,3, Kevin T. Beier2, Mike Bikov1,
Mohammad Saffari Doost1 & Yang Dan 1

Mammalian sleep consists of distinct rapid eye movement (REM) and non-REM (NREM)

states. The midbrain region ventrolateral periaqueductal gray (vlPAG) is known to be

important for gating REM sleep, but the underlying neuronal mechanism is not well under-

stood. Here, we show that activating vlPAG GABAergic neurons in mice suppresses the

initiation and maintenance of REM sleep while consolidating NREM sleep, partly through their

projection to the dorsolateral pons. Cell-type-specific recording and calcium imaging reveal

that most vlPAG GABAergic neurons are strongly suppressed at REM sleep onset and

activated at its termination. In addition to the rapid changes at brain state transitions, their

activity decreases gradually between REM sleep and is reset by each REM episode in a

duration-dependent manner, mirroring the accumulation and dissipation of REM sleep

pressure. Thus, vlPAG GABAergic neurons powerfully gate REM sleep, and their firing rate

modulation may contribute to the ultradian rhythm of REM/NREM alternation.
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with short first-spike latency (<10 ms) and high reliability (>0.4) as GABAergic
units. We excluded units exhibiting longer latencies or lower reliabilities. Units that
were inhibited or not significantly modulated by laser stimulation were summar-
ized as unidentified.

In total, we recorded 19 identified and 22 unidentified neurons. The low
number of unidentified neurons is likely due to a sampling bias in our recording
strategy: As the success rate for finding a driven unit in the vlPAG is generally low,
we spent the 1–2 h on recording only if we found at least one unit that appeared to
be activated by the laser pulses. As a result, most of the unidentified units were
recorded simultaneously with other laser-driven, putative GABAergic units.

Behavioral monitoring. To identify the awake behaviors during which vlPAG
GABAergic units are activated, we made video recordings (sampling rate of 5 Hz)
using a camera placed on top of the mouse cage along with the electrophysiological
signals. Active behaviors were divided into five categories: eating, grooming,
moving, running, and quiet wake. The behavioral scoring was performed manually
using a custom written graphical user interface (programmed in MATLAB).

Firing rate calculation. After spike sorting, the activity of each unit was repre-
sented as a spike train (sequences of 0 s and 1 s) with 0.67 ms time resolution. For
firing rate calculation, spike trains were downsampled to 2.5 s time bins aligned
with the brain state annotation. To reduce noise, spike trains were filtered with an
exponential kernel with a time constant of 7.5 s. To quantify the firing rate
dynamics during each sleep or wake episode, we normalized the length of each
episode by dividing it into a fixed number of bins, allowing us to average across
episodes and neurons.

Prediction of brain state transitions. To test whether the NREM activity of
vlPAG GABAergic neurons is predictive of whether the animal will transition to
REM sleep or wakefulness, we performed a classification analysis. Using Fisher’s
linear discriminant, we tested how well the future brain state (REM or wake) can be
predicted from the neural activity in each 10 s bin from 0 to 60 s before the actual
transition. The data set used for classification included the neural activities
recorded up to 60 s before the transition. As the trials with NREM→Wake tran-
sitions outnumbered NREM→REM trials, we balanced the data set to avoid sys-
tematic prediction biases. The resulting data set included all NREM→REM trials
and an equal number of randomly selected NREM→wake trials. To quantify the
prediction accuracy, we performed a 10-fold cross-validation: The data set was
randomly divided into 10 training and test sets, each comprising 90 and 10% of the
trials, respectively. The classifier was trained on the training sets (comprising all
time bins preceding the transition), and its performance was evaluated at each time
bin using the test sets. The resulting accuracy value quantified how well, in average,
the future transition can be predicted from the activity of a single neuron. Con-
fidence intervals and P-values were calculated using bootstrapping by repeating the
cross-validation procedure 100 times.

Calcium imaging. Calcium imaging experiments were performed 3–8 weeks fol-
lowing injection of AAV-expressing GCaMP6. Imaging sessions took place during
the light cycle in the home cage placed within a sound-attenuated chamber. The
animal was briefly anesthetized with isoflurane to secure the microscope to the
baseplate and to focus it to a given field of view. The animal was then allowed to
recover from anesthesia and habituate in the home cage for at least 30 min prior to
imaging. Calcium activity was acquired using the nVista hardware and nVista HD
software (Inscopix), with a 10 Hz image acquisition rate using 0.2–0.7 mW illu-
mination. An Intan RHA2000 system (Intan Technologies) was used to simulta-
neously record EEG and EMG activity (bandpass filter, 1–750 Hz; sampling rate,
25 kHz). An output signal (20 Hz) delivered from the Inscopix system to the Intan
system throughout the recording session was used to synchronize the timing
between the imaging and EEG/EMG recordings. Recording sessions lasted between
40 and 110 min and were repeated up to 6 times per animal, spanning across 5
different days.

Calcium imaging analysis. Imaging data were processed in Python and Matlab
(Mathworks). First, the acquired images were spatially downsampled by a factor of
4. To correct for lateral motion of the brain relative to the GRIN lens, we applied an
algorithm based on a previous study45. We created a high-pass filtered image stack
by calculating the difference between the image stack and a spatially low-pass
filtered version of the image stack. A high-contrast region of the mean projection of
the high-pass filtered image stack was selected as a reference. The spatial shift that
maximized the cross-correlation between the reference region and each frame of
the high-pass filtered image stack was calculated to obtain the motion corrected
images.

Regions of interest (ROIs) were selected using a graphical user interface
(programmed in Python) by manually identifying cell-body-sized regions with
fluorescence activity across time and defining the coordinates of a polygon that
contains the pixels of the ROI. The pixel intensities within each ROI were averaged
to create a fluorescence time-series. In cases where the same ROI was identified
across imaging sessions, the ROI was grouped together for analysis.

To correct for contamination of the fluorescence signal by out-of-focus
neuropil, we calculated the neighboring neuropil signal, Fneuropil, from a bordering
concentric ring with 20 μm distance from the perimeter of each ROI, excluding
other ROIs, and subtracted Fneuropil, scaled by a correction factor, cf, from the raw
ROI signal, Fraw (Fneuropil-subracted = Fraw− cf × Fneuropil). The cf for each recording
session was estimated by calculating the ratio between the mean pixel intensity of a
manually selected blood vessel, Fblood vessel, and a nearby region lacking an ROI
signal, Fnear blood vessel(no ROI), each subtracted by the mean pixel intensity of an off-
lens region, Foff-lens (cf = [Fblood vessel − Foff-lens]/[Fnear blood vessel(no ROI) − Foff-lens]).
In cases where a blood vessel was not clearly present, the mean value obtained from
other animals, cf = 0.55, was used.

The baseline of each neuropil-subtracted fluorescence time-series was estimated
by calculating the best linear fit using periods of low fluorescence activity,
represented by the 20th percentile of each recording session. Slope values were
typically smaller than zero and thus allowed compensating for a drift in the
fluorescence signal due to photobleaching of GCaMP.

Statistics. For optogenetic and ablation experiments, GAD2-Cre mice were ran-
domly assigned to control (injected with AAV-expressing eYFP) and experimental
groups (injected with AAV-expressing ChR2-eYFP or Casp3). No randomization
was used for rabies-mediated trans-synaptic tracing. Investigators were not blinded
to animal identity and outcome assessment.

All statistical tests (paired t-test, Wilcoxon rank-sum test, Wilcoxon signed-
rank test, bootstrap) were two-sided. For both paired and unpaired tests, we
ensured that the variances of the data were similar between the compared groups.
For t-tests, we verified that the data were normally distributed using Lilliefors test
for normality.

The 95% confidence intervals (CIs) for brain state percentages and transition
probabilities (Figs. 1c, d and 2b) were calculated using a bootstrap procedure. For
an experimental group of n mice, we calculated the CI as follows: we repeatedly
resampled the data by randomly drawing for each mouse p trials (random sampling
with replacement). For each of the m iterations, we recalculated the mean brain
state percentages or transition probabilities across the n mice. The lower and upper
CIs were then extracted from the distribution of the m resampled mean values. To
test whether a given brain state or transition probability was significantly
modulated by laser stimulation, we calculated for each bootstrap iteration the
difference between the averaged brain state percentages or transition probabilities
during laser stimulation and the corresponding baseline values for periods without
laser stimulation. From the resulting distribution of difference values, we then
calculated a P-value to assess whether laser stimulation significantly modulated
brain states or transitions between brain states.

Sample sizes. For optogenetic activation experiments, cell-type-specific ablation
experiments, and in vivo recordings (optrode recordings and calcium imaging), we
continuously increased the number of animals until statistical significance was
reached to support our conclusions. For rabies-mediated and anterograde tracing
experiments, the selection of the sample size was based on numbers reported in
previous studies. For optrode recordings, we first recorded a preliminary data set of
six units from two mice. Based on analysis of this data set and given the success
rate in finding identified GABAergic units, we predicted that about 20 units are
sufficient to statistically support our conclusions.

Code availability. The code used in this study will be made available upon rea-
sonable request.

Data availability. The data that support the findings of this study will be made
available upon reasonable request.
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「我々の結論を支持するような有意差が出るまで動物の数を

増やしていきました」

Weber et al. (2018)

https://www.nature.com/articles/s41467-017-02765-w


N増ししてみました

1. 1回につき2つの標準正規乱数を生成 
(これを被験者1人分のデータとする)

2. 各値をA条件，B条件として追加

ID A B

1 -1.615 -1.200

2 0.265 1.311

3 -1.516 -0.297

4 1.122 -0.336

ID A B p値

1 -1.615 -1.200

2 0.265 1.311 0.259

3 -1.516 -0.297 0.067

4 1.122 -0.336 0.652

3. 追加するたびにそれまでのデータを使って 
対応ありのt検定を実行 

　  (補正なし逐次検定)



N増ししてみました

赤エリアで任意停止をすれば有意な結果をゲット 
しかしそのエリアは極めて狭く，ゲットしたものはまぐれである。



N増ししてみました

2019年，ライデン大学の科学公正委員会がこの行為を研究公正の行動規範に違反と判断

一方，特定の状況(低p値等)では偽陽性率のインフレは抑えられる (Murayama et al., 2014)

https://journals.sagepub.com/doi/abs/10.1177/1088868313496330


外れ値の創造的(都合のいい)利用 (Neuroskeptic, 2012)

TODA RADIO #002より

https://journals.sagepub.com/doi/10.1177/1745691612459519
https://kohske.github.io/research/TodaRadio/vol002.html
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外れ値をいじりながらN増ししてみました

4. 平均値±2SD外にあるデータを毎回検出し， 
　  除外するかしないかでp値の低い方を採用
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外れ値を自在に操ることで青エリアまで有意領域が展開。 
にわかに強烈に匂い立つパブリッシュの予感。



p-slacking

pハッキング (e.g., John et al., 2012)


いろんなやり方でp値をできるだけ低くすること

pスラッキング (e.g., Smits, 2014 on Twitter; Bryan et al., 2019; Chuard et al., 2019) 

いろんなやり方でp値をできるだけ高くすること

最初の報告者は有意に見せたいからpハッキングし，追試者は
「再現できなかった」ことを報告したいからpスラッキングす
る。研究意図によってp値を密かに調整してる点では同じ

https://journals.sagepub.com/doi/abs/10.1177/0956797611430953
https://twitter.com/TimSmitsTim/status/478293738461356032
https://www.pnas.org/doi/full/10.1073/pnas.1910951116
https://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.3000127


チェリーピッキング
自分に都合のいい情報を選択的に報告することにより，研究の見せかけの
美しさを高める行為。古くから知られている↓(Greenwald et al., 1986)

Psychological Review
1986, Vol. 93, No. 2, 216-229

Copyright 1986 by the American Psychological Association, Inc.
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Researchers display confirmation bias when they persevere by revising procedures until obtaining a
theory-predicted result. This strategy produces findings that are overgeneralized in avoidable ways,
and this in turn hinders successful applications. (The 40-year history of an attitude-change phenomenon,
the sleeper effect, stands as a case in point.) Confirmation bias is an expectable product of theory-
centered research strategies, including both the puzzle-solving activity of T. S. Kuhn's "normal science"
and, more surprisingly, K. R. Popper's recommended method of falsification seeking. The alternative
strategies of condition seeking (identifying limiting conditions for a known finding) and design (dis-
covering conditions that can produce a previously unobtained result) are result centered; they are
directed at producing specified patterns of data rather than at the logically impossible goals of estab-
lishing either the truth or falsity of a theory. Result-centered methods are by no means atheoretical.
Rather, they oblige resourcefulness in using existing theory and can stimulate novel development of
theory.

Imagine looking at a projected photographic image that is so
badly focused that identification is impossible. The picture is
gradually focused until it is just slightly blurred, at which point
you are asked to guess what it is. Without the gradual focusing,
you might identify the slightly blurred picture about 75% of the
time. However, with prior exposure to the more blurred image,
you can correctly identify it only about 25% of the time. Inter-
preting this finding, both Wyatt and Campbell (1951) and Bruner
and Potter (1964) suggested that subjects' preliminary hypotheses,
formed on the basis of early, poor data, interfered with effective
interpretation of later, better data.

The Wyatt-Campbell and Bruner-Potter findings provide
striking illustrations of the pervasive phenomenon of confir-
mation bias—the tendency for judgments based on new data to
be overly consistent with preliminary hypotheses. The range of
demonstrations of confirmation bias includes primacy effects in
impression formation (Asch, 1946; Luchins, 1957) and persua-
sion (Lund, 1925; Miller & Campbell, 1959); delayed discovery
of simple problem solutions (Luchins, 1942; Mynatt, Doherty,
& Tweney, 1977; Wason, 1960); expectancy biasing of pupil
achievement (Rosenthal & Jacobson, 1968); perseverance of belief

Preparation of this report was in part supported by Grants SOC 74-
13436, BNS 76-11175, and BNS 82-17006 from the National Science
Foundation and by Grant MH 323117 from the National Institute of
Mental Health, all entitled "Research in Persuasive Communication."

For their comments on an earlier draft, the authors thank Robert P.
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Steven J. Breckler, Jack W. Brehm, Donald T. Campbell, Lee J. Cronbach,
Reid Hastie, Edward E. Jones, William J. McGuire, Judson Mills, and
Susumu Yamaguchi.

Correspondence concerning this article should be addressed to Anthony
G. Greenwald, Ohio State University, 404C West 17th Avenue, Columbus,
Ohio 43210.

in discredited hypotheses (Anderson, 1983; Nisbett & Ross, 1980;
Ross, Lepper, & Hubbard, 1975); and selective retrieval of in-
formation that confirms one's hypotheses (Snyder & Uranowitz,
1978), one's opinions (Pratkanis, 1984; Ross, McFarland, &
Fletcher, 1981), or one's self-concept (Mischel, Ebbesen, & Zeiss,
1976; Swann & Read, 1981). In addition, confirmation bias is
manifest in the many effects that can be described in terms of
Merton's (1948) concept of self-fulfilling prophecy (Darley &
Fazio, 1980; Festinger, Riecken, & Schachter, 1956; Snyder &
Swann, 1978). As is indicated by the variety of these illustrations,
confirmation bias is a very general phenomenon: One's prelim-
inary hypotheses have a decided advantage in the judgment pro-
cess.

In contrast with this picture of a widespread human trait of
confirmation bias, consider the familiar stereotype of the scientist
as an impartial observer whose hypotheses stand or fall according
to the blind justice of objective data. This stereotype may have
a kernel of truth, but the evidence indicates that scientists, like
other humans, frequently operate in confirmation-biased fashion
(e.g., Armstrong, 1982; Brush, 1974; Feynman, 1985; Gould,
1981; Kuhn, 1970; Lakatos, 1976; Mahoney, 1977;Mitroff, 1974;
Orne, 1969; Popper, 1934/1959; Rosenthal, 1966; Westfall, 1973).
The scientist's confirmation bias is the main subject of the present
article, in which we (a) document the obstructive potential of
researchers' confirmation biases, (b) examine the psychological
and social functions that (nevertheless) maintain those biases,
and (c) identify research strategies that can remedy these prob-
lems of confirmation bias in science.

After a prefatory note on theory, we give an overview of the
history of an empirical phenomenon, the sleeper effect. The au-
thors' involvement in research on the sleeper effect motivated
the methodological analysis that follows; that analysis, in turn,
provides the basis for research strategy recommendations that
are presented and analyzed in the remaining sections.
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※ここで言われてたのは，自分の理論にとって都合の良い結果が出るまで微妙に方法を変えながら

実験を繰り返しベストな結果を探す行為。後述の実験リセマラでもある。

https://www.pipelinephysics.com/DiscussionGroup/Papers/Philosophy/Greenwald%20et%20al%201986.pdf


TODA RADIO #002より

チェリーピッキング
出版バイアスとも関係

https://kohske.github.io/research/TodaRadio/vol002.html


妥当性についてもハック可能

これにより尺度の妥当性はインフレする。けっこう広く蔓延している
し，意図してない人が多い。

vハッキング


妥当性や信頼性の検証をいろんなやり方で行って，報告するのは良かった

やつだけ。尺度研究で多く発生しがち。

(Hussey & Hughes, 2019)

まあつまりチェリーピッキングの一種です。尺度作成よりもたぶん尺度 

利用の際に起きがちかも？

https://journals.sagepub.com/doi/full/10.1177/2515245919882903


HARKing (Hypothesizing After the Results are Known) 仮説の事後生成

結果を知った後に仮説を作り直し，はじめからその結果を予測して

いたように見せかける行為。これをやると研究者は未来の全結果を

的中しまくる預言者だということになってしまう。

そうなると 

思ってました

事後諸葛亮

実際，心理学では仮説を支持する結果を
示す論文が91.5% (Fanelli, 2010) だとか
96.05% (Scheel et al., 2021) だとか言われ
ている。もちろんダントツで分野トップ

さて，皆さんの普段の実験結果は
そんな感じなんでしょうか？

(Kerr, 1998; Rubin, 2017)

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0010068
https://journals.sagepub.com/doi/10.1177/25152459211007467
https://journals.sagepub.com/doi/10.1207/s15327957pspr0203_4
https://journals.sagepub.com/doi/10.1037/gpr0000128


TODA RADIO #002より

HARKing (Hypothesizing After the Results are Known) 仮説の事後生成
(Kerr, 1998; Rubin, 2017)

https://journals.sagepub.com/doi/10.1207/s15327957pspr0203_4
https://journals.sagepub.com/doi/10.1037/gpr0000128


Writing the Empirical Journal Article 2

You have conducted a study and analyzed the data.
Now it is time to write. To publish. To tell the world what
you have learned. The purpose of this article is to enhance
the chances that some journal editor will let you do so.

If you are new to this enterprise, you may find it
helpful to consult two additional sources of information.
For detailed information on the proper format of a journal
article, see the Publication Manual of the American Psy-
chological Association (APA, 2001) and recent articles in
the journal to which you plan to submit your manuscript.
For renewing your acquaintance with the formal and sty-
listic elements of English prose, you can read Chapter 2
of the Publication Manual or any one of several style
manuals. I recommend The Elements of Style by Strunk
and White (2000). It is brief, witty, and inexpensive.

Because I write, review, and edit primarily for jour-
nals in personality and social psychology, I have drawn
most of my examples from those areas. Colleagues assure
me, however, that the guidelines set forth here are also
pertinent for articles in experimental psychology and bi-
opsychology. Similarly, this article focuses on the report
of an empirical study, but the general writing suggestions
apply as well to the theoretical articles, literature reviews,
and methodological contributions that also appear in our
journals. (Specific guidance for preparing a literature re-
view article for Psychological Bulletin can be found in
Bem, 1995.)

Planning Your Article
Which Article Should You Write?

There are two possible articles you can write: (a) the
article you planned to write when you designed your
study or (b) the article that makes the most sense now that
you have seen the results. They are rarely the same, and
the correct answer is (b).

The conventional view of the research process is that
we first derive a set of hypotheses from a theory, design
and conduct a study to test these hypotheses, analyze the
data to see if they were confirmed or disconfirmed, and
then chronicle this sequence of events in the journal arti-
cle. If this is how our enterprise actually proceeded, we
could write most of the article before we collected the
data. We could write the introduction and method sections
completely, prepare the results section in skeleton form,
leaving spaces to be filled in by the specific numerical
results, and have two possible discussion sections ready to
go, one for positive results, the other for negative results.

But this is not how our enterprise actually proceeds.
Psychology is more exciting than that, and the best jour-
nal articles are informed by the actual empirical findings
from the opening sentence. Before writing your article,
then, you need to Analyze Your Data. Herewith, a ser-
monette on the topic.

Analyzing Data. Once upon a time, psychologists ob-
served behavior directly, often for sustained periods of
time. No longer. Now, the higher the investigator goes up

the tenure ladder, the more remote he or she typically
becomes from the grounding observations of our science.
If you are already a successful research psychologist, then
you probably haven’t seen a participant for some time.
Your graduate assistant assigns the running of a study to a
bright undergraduate who writes the computer program
that collects the data automatically. And like the modern
dentist, the modern psychologist rarely even sees the data
until they have been cleaned by human or computer hy-
gienists.

To compensate for this remoteness from our partici-
pants, let us at least become intimately familiar with the
record of their behavior: the data. Examine them from
every angle. Analyze the sexes separately. Make up new
composite indexes. If a datum suggests a new hypothesis,
try to find additional evidence for it elsewhere in the data.
If you see dim traces of interesting patterns, try to reor-
ganize the data to bring them into bolder relief. If there
are participants you don’t like, or trials, observers, or in-
terviewers who gave you anomalous results, drop them
(temporarily). Go on a fishing expedition for some-
thing—anything —interesting.

No, this is not immoral. The rules of scientific and
statistical inference that we overlearn in graduate school
apply to the “Context of Justification.” They tell us what
we can conclude in the articles we write for public con-
sumption, and they give our readers criteria for deciding
whether or not to believe us. But in the “Context of Dis-
covery,” there are no formal rules, only heuristics or
strategies. How does one discover a new phenomenon?
Smell a good idea? Have a brilliant insight into behavior?
Create a new theory? In the confining context of an em-
pirical study, there is only one strategy for discovery:
exploring the data.

Yes, there is a danger. Spurious findings can emerge
by chance, and we need to be cautious about anything we
discover in this way. In limited cases, there are statistical
techniques that correct for this danger. But there are no
statistical correctives for overlooking an important dis-
covery because we were insufficiently attentive to the
data. Let us err on the side of discovery.

Reporting the Findings. When you are through ex-
ploring, you may conclude that the data are not strong
enough to justify your new insights formally, but at least
you are now ready to design the “right” study. If you still
plan to report the current data, you may wish to mention
the new insights tentatively, stating honestly that they
remain to be tested adequately. Alternatively, the data
may be strong enough to justify recentering your article
around the new findings and subordinating or even ig-
noring your original hypotheses.

This is not advice to suppress negative results. If your
study was genuinely designed to test hypotheses that de-
rive from a formal theory or are of wide general interest
for some other reason, then they should remain the focus
of your article. The integrity of the scientific enterprise
requires the reporting of disconfirming results.

「結果を見たあとのいま，最もつじつまが合うように書くのが正解」

Bem (2004)

Photograph by Shannon Taggart

https://psychology.yale.edu/sites/default/files/bemempirical.pdf


HARKing (Hypothesizing After the Results are Known) 仮説の事後生成

何種類かある (Kerr, 1998; Rubin, 2017; Hollenbeck & Wright, 2017)

CHARKing（constructing hypotheses after the results are known） 
結果がわかった後に仮説生成。よく言われるHARKingのこと。

 

RHARKing（retrieving hypotheses after the results are known） 
結果がわかった後に先行研究が提示した有用そうな仮説を検索すること。  

SHARKing（suppressing hypotheses after the results are known） 
結果がわかった後にヤバイ仮説は考えてなかったことにすること。 


THARKing（transparently hypothesizing after the results are known） 
結果がわかった後に明示的に仮説を作ること。正直ベースのHARKing。 

THARKing以外は検出困難な上にストーリーを美しく見せるのに 
大変効果的だけど，仮説検証の意味はない。

https://journals.sagepub.com/doi/10.1207/s15327957pspr0203_4
https://journals.sagepub.com/doi/10.1037/gpr0000128
https://journals.sagepub.com/doi/full/10.1177/0149206316679487


Spin
好ましい方向に結果の解釈を歪め，研究成果が実際よりも良いものであった

と読者や聴衆に誤解させるよう”ひねり”を利かせること。印象操作。

(Boutron et al., 2010; Horton, 1995)

結果：変数Aと変数Bの正の相関が有意であった。

考察：本研究は変数Aが変数Bを増加させることを明らかにした。この結果
の応用的意義を踏まえると，変数Aを促進する政策が策定され，その活動

や関係者の支援に潤沢な資金が投じられることは急務であろう。

的な

https://jamanetwork.com/journals/jama/fullarticle/185952
https://www.bmj.com/content/310/6985/985.long


Spin (Boutron et al., 2010; Horton, 1995)

NP流の仮説検定では有意傾向に基づく解釈はspinです。以下は惜し
くも有意じゃなかったときの表現の経年変化 (Otte et al., 2022)。

近年不人気→ 
「統計的有意に匹敵」 
「完全には有意じゃない」 
「差は明らか」

近年人気→ 
「数値的な傾向はある」 
「増加傾向」 
「名目的には有意」

時代を問わず超絶大人気 
「有意傾向」

https://jamanetwork.com/journals/jama/fullarticle/185952
https://www.bmj.com/content/310/6985/985.long
https://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.3001562


などなどなど



QRPsがヤバイとかは分かった。 
もういい。長い。 
とにかく，じゃあどうすりゃいいのかと

↑ 
事前登録制度！ 

（pre-registration; プレレジ）
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Progress in science relies in part on generating hypotheses with
existing observations and testing hypotheses with new observations.
This distinction between postdiction and prediction is appreciated
conceptually but is not respected in practice. Mistaking generation of
postdictions with testing of predictions reduces the credibility of
research findings. However, ordinary biases in human reasoning,
such as hindsight bias, make it hard to avoid this mistake. An
effective solution is to define the research questions and analysis
plan before observing the research outcomes—a process called pre-
registration. Preregistration distinguishes analyses and outcomes
that result from predictions from those that result from postdictions.
A variety of practical strategies are available to make the best pos-
sible use of preregistration in circumstances that fall short of the ideal
application, such as when the data are preexisting. Services are now
available for preregistration across all disciplines, facilitating a rapid
increase in the practice. Widespread adoption of preregistration will
increase distinctiveness between hypothesis generation and hypoth-
esis testing and will improve the credibility of research findings.

methodology | open science | confirmatory analysis | exploratory analysis |
preregistration

Progress in science is marked by reducing uncertainty about
nature. Scientists generate models that may explain prior

observations and predict future observations. Those models are
approximations and simplifications of reality. Models are itera-
tively improved and replaced by reducing the amount of pre-
diction error. As prediction error decreases, certainty about what
will occur in the future increases. This view of research progress
is captured by George Box’s aphorism: “All models are wrong
but some are useful” (1, 2).
Scientists improve models by generating hypotheses based on

existing observations and testing those hypotheses by obtaining
new observations. These distinct modes of research are discussed
by philosophers and methodologists as hypothesis-generating
versus hypothesis-testing, the context of discovery versus the
context of justification, data-independent versus data-contingent
analysis, and exploratory versus confirmatory research (e.g., refs.
3–6). We use the more general terms––postdiction and pre-
diction––to capture this important distinction.
A common thread among epistemologies of science is that

postdiction is characterized by the use of data to generate hy-
potheses about why something occurred, and prediction is
characterized by the acquisition of data to test ideas about what
will occur. In prediction, data are used to confront the possi-
bility that the prediction is wrong. In postdiction, the data are
already known and the postdiction is generated to explain why
they occurred.
Testing predictions is vital for establishing diagnostic evidence

for explanatory claims. Testing predictions assesses the un-
certainty of scientific models by observing how well the predictions
account for new data. Generating postdictions is vital for discovery
of possibilities not yet considered. In many cases, researchers have
very little basis to generate predictions, or evidence can reveal that
initial expectations were wrong. Progress in science often proceeds
via unexpected discovery––a study reveals an inexplicable pattern
of results that sends the investigation on a new trajectory.
Why does the distinction between prediction and postdic-

tion matter? Failing to appreciate the difference can lead to

overconfidence in post hoc explanations (postdictions) and inflate
the likelihood of believing that there is evidence for a finding when
there is not. Presenting postdictions as predictions can increase
the attractiveness and publishability of findings by falsely reducing
uncertainty. Ultimately, this decreases reproducibility (6–11).

Mental Constraints on Distinguishing Predictions and
Postdictions
It is common for researchers to alternate between postdiction
and prediction. Ideas are generated, and observed data modify
those ideas. Over time and iteration, researchers develop un-
derstanding of the phenomenon under study. That understand-
ing might result in a model, hypothesis, or theory. The dynamism
of the research enterprise and limits of human reasoning make it
easy to mistake postdiction as prediction. The problem with this
is understood as post hoc theorizing or hypothesizing after the
results are known (12). It is an example of circular reasoning––
generating a hypothesis based on observing data, and then
evaluating the validity of the hypothesis based on the same data.
Hindsight bias, also known as the I-knew-it-all-along effect, is

the tendency to see outcomes as more predictable after the fact
compared with before they were observed (13, 14). With hindsight
bias, the observer uses the data to generate an explanation, a
postdiction, and simultaneously perceives that they would have an-
ticipated that explanation in advance, a prediction. A common case is
when the researcher’s prediction is vague so that many possible
outcomes can be rationalized after the fact as supporting the pre-
diction. For example, a biomedical researcher might predict that a
treatment will improve health and postdictively identify the one of
five health outcomes that showed a positive benefit as the one most
relevant for testing the prediction. A political scientist might arrive at
a model using a collection of covariates and exclusion criteria that
can be rationalized after the fact but would not have been anticipated
as relevant beforehand. A chemist may have random variation oc-
curring across a number of results and nevertheless be able to con-
struct a narrative post facto that imbues meaning in the randomness.
To an audience of historians (15), Amos Tversky provided a cogent
explanation of the power of hindsight for considering evidence:

All too often, we find ourselves unable to predict what will happen;
yet after the fact we explain what did happen with a great deal of
confidence. This “ability” to explain that which we cannot predict,
even in the absence of any additional information, represents an
important, though subtle, flaw in our reasoning. It leads us to believe
that there is a less uncertain world than there actually is....

This paper results from the Arthur M. Sackler Colloquium of the National Academy of
Sciences, “Reproducibility of Research: Issues and Proposed Remedies,” held March 8–10,
2017, at the National Academy of Sciences in Washington, DC. The complete program and
video recordings of most presentations are available on the NAS website at www.nasonline.
org/Reproducibility.

Author contributions: B.A.N. designed research; B.A.N. performed research; and B.A.N.,
C.R.E., A.C.D., and D.T.M. wrote the paper.
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producibility of research.
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プレレジ革命 (Nosek et al., 2018)

データとる前にやることを登録しておき，その通りやる

https://www.pnas.org/doi/10.1073/pnas.1708274114
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Progress in science relies in part on generating hypotheses with
existing observations and testing hypotheses with new observations.
This distinction between postdiction and prediction is appreciated
conceptually but is not respected in practice. Mistaking generation of
postdictions with testing of predictions reduces the credibility of
research findings. However, ordinary biases in human reasoning,
such as hindsight bias, make it hard to avoid this mistake. An
effective solution is to define the research questions and analysis
plan before observing the research outcomes—a process called pre-
registration. Preregistration distinguishes analyses and outcomes
that result from predictions from those that result from postdictions.
A variety of practical strategies are available to make the best pos-
sible use of preregistration in circumstances that fall short of the ideal
application, such as when the data are preexisting. Services are now
available for preregistration across all disciplines, facilitating a rapid
increase in the practice. Widespread adoption of preregistration will
increase distinctiveness between hypothesis generation and hypoth-
esis testing and will improve the credibility of research findings.

methodology | open science | confirmatory analysis | exploratory analysis |
preregistration

Progress in science is marked by reducing uncertainty about
nature. Scientists generate models that may explain prior

observations and predict future observations. Those models are
approximations and simplifications of reality. Models are itera-
tively improved and replaced by reducing the amount of pre-
diction error. As prediction error decreases, certainty about what
will occur in the future increases. This view of research progress
is captured by George Box’s aphorism: “All models are wrong
but some are useful” (1, 2).
Scientists improve models by generating hypotheses based on

existing observations and testing those hypotheses by obtaining
new observations. These distinct modes of research are discussed
by philosophers and methodologists as hypothesis-generating
versus hypothesis-testing, the context of discovery versus the
context of justification, data-independent versus data-contingent
analysis, and exploratory versus confirmatory research (e.g., refs.
3–6). We use the more general terms––postdiction and pre-
diction––to capture this important distinction.
A common thread among epistemologies of science is that

postdiction is characterized by the use of data to generate hy-
potheses about why something occurred, and prediction is
characterized by the acquisition of data to test ideas about what
will occur. In prediction, data are used to confront the possi-
bility that the prediction is wrong. In postdiction, the data are
already known and the postdiction is generated to explain why
they occurred.
Testing predictions is vital for establishing diagnostic evidence

for explanatory claims. Testing predictions assesses the un-
certainty of scientific models by observing how well the predictions
account for new data. Generating postdictions is vital for discovery
of possibilities not yet considered. In many cases, researchers have
very little basis to generate predictions, or evidence can reveal that
initial expectations were wrong. Progress in science often proceeds
via unexpected discovery––a study reveals an inexplicable pattern
of results that sends the investigation on a new trajectory.
Why does the distinction between prediction and postdic-

tion matter? Failing to appreciate the difference can lead to

overconfidence in post hoc explanations (postdictions) and inflate
the likelihood of believing that there is evidence for a finding when
there is not. Presenting postdictions as predictions can increase
the attractiveness and publishability of findings by falsely reducing
uncertainty. Ultimately, this decreases reproducibility (6–11).

Mental Constraints on Distinguishing Predictions and
Postdictions
It is common for researchers to alternate between postdiction
and prediction. Ideas are generated, and observed data modify
those ideas. Over time and iteration, researchers develop un-
derstanding of the phenomenon under study. That understand-
ing might result in a model, hypothesis, or theory. The dynamism
of the research enterprise and limits of human reasoning make it
easy to mistake postdiction as prediction. The problem with this
is understood as post hoc theorizing or hypothesizing after the
results are known (12). It is an example of circular reasoning––
generating a hypothesis based on observing data, and then
evaluating the validity of the hypothesis based on the same data.
Hindsight bias, also known as the I-knew-it-all-along effect, is

the tendency to see outcomes as more predictable after the fact
compared with before they were observed (13, 14). With hindsight
bias, the observer uses the data to generate an explanation, a
postdiction, and simultaneously perceives that they would have an-
ticipated that explanation in advance, a prediction. A common case is
when the researcher’s prediction is vague so that many possible
outcomes can be rationalized after the fact as supporting the pre-
diction. For example, a biomedical researcher might predict that a
treatment will improve health and postdictively identify the one of
five health outcomes that showed a positive benefit as the one most
relevant for testing the prediction. A political scientist might arrive at
a model using a collection of covariates and exclusion criteria that
can be rationalized after the fact but would not have been anticipated
as relevant beforehand. A chemist may have random variation oc-
curring across a number of results and nevertheless be able to con-
struct a narrative post facto that imbues meaning in the randomness.
To an audience of historians (15), Amos Tversky provided a cogent
explanation of the power of hindsight for considering evidence:

All too often, we find ourselves unable to predict what will happen;
yet after the fact we explain what did happen with a great deal of
confidence. This “ability” to explain that which we cannot predict,
even in the absence of any additional information, represents an
important, though subtle, flaw in our reasoning. It leads us to believe
that there is a less uncertain world than there actually is....

This paper results from the Arthur M. Sackler Colloquium of the National Academy of
Sciences, “Reproducibility of Research: Issues and Proposed Remedies,” held March 8–10,
2017, at the National Academy of Sciences in Washington, DC. The complete program and
video recordings of most presentations are available on the NAS website at www.nasonline.
org/Reproducibility.

Author contributions: B.A.N. designed research; B.A.N. performed research; and B.A.N.,
C.R.E., A.C.D., and D.T.M. wrote the paper.

Conflict of interest statement: B.A.N., A.C.D., and D.T.M. are employed by the nonprofit
Center for Open Science that has as its mission to increase openness, integrity, and re-
producibility of research.

This article is a PNAS Direct Submission.

Published under the PNAS license.
1To whom correspondence should be addressed. Email: nosek@virginia.edu.

www.pnas.org/cgi/doi/10.1073/pnas.1708274114 PNAS Latest Articles | 1 of 7

PS
YC

HO
LO

G
IC
A
L
A
N
D

CO
G
N
IT
IV
E
SC

IE
N
CE

S
CO

LL
O
Q
UI
UM

PA
PE

R

プレレジ革命 (Nosek et al., 2018)

これでいくつかのQRPsの実行可能性は下がる

つまり研究者の自由度を下げ，行為をオープンにする

例えば実験前に仮説を登録させるのでHARKingできない。

https://www.pnas.org/doi/10.1073/pnas.1708274114


「いやしかし，私はそもそもQRPsとかしないんだが？」

↑素晴らしいです。研究者の鑑。

まずは自分にあまり自信を持てない人が選択できるオプションとして 

プレレジを使ってもらえればよろしいかと

「各人が自分で気を付けていけばいいだけの話」

↑もちろん目指すべき科学的ユートピアです！

だけどミスも誘惑も知識不足もあって皆が必ずそうできるわけ 

ではない。にんげんだも（略



ということでたまたま便利な論文があるのでこれを元に細かく 

説明いたします。たぶん現物を読んでもらうのが早いです。

https://www.jstage.jst.go.jp/article/jjpsy/92/3/92_92.20217/_article/-char/ja/


どこレジ？

AEA	RC	T	Registry

いくつか選択肢はありますが，個人的にAsPredictedは第三者が検索できない 

点が気になっているので(後述の乱れ撃ちを助長するので)今回はとりあえず

OSFで行こかなと思います。便利論文でも説明してますし。



がくにんは特定機関しか使えないしプレレジ機能は未実装



題材は一応実在するマジプレレジ↓にします。(https://osf.io/nkjq5) 
結果含め未公表なんですが，院生の劉さんに確認したところ， 
いいっスよとのこと

基本的に日本語で表記し，一定の修正もかけております。 
（セミナーなので。研究としての公表時にはもちろん加工なしです）

https://osf.io/nkjq5


準備
最初に技術的にやっとくこととか，しっかり考えて決めとくべきもの
とかがいくつかあります。

・OSFにアカウント作成

・OSFにプロジェクト作成 
　実験単位よりも想定される論文単位くらいがちょうどいいかも。論文が連作 
　になりそうならそのまとまりを1プロジェクトでもよい。まあ適当で。 
　共同研究者がいるならContributorsに追加も

登録のために必須！



準備
最初に技術的にやっとくこととか，しっかり考えて決めとくべきもの
とかがいくつかあります。

・仮説，サンプルサイズ，使用する変数等の実験計画や分析計画を
決める

正直これに一番時間と知力が必要。逆に言うとこれさえできてるなら
もう楽勝。穴埋めするだけッス。

https://dastatis.hatenablog.com/entry/2018/07/24/191857

非常に詳細な画面作業レベルの話は北條大樹さんやdastatisさんの解説
を見てもらうのが一番いいです。

https://www.slideshare.net/daikihojo/osfpsyarxiv

https://dastatis.hatenablog.com/entry/2018/07/24/191857
http://www.apple.com/jp
https://www.slideshare.net/daikihojo/osfpsyarxiv


プレレジを作る



プレレジを作る



プレレジを作る

いろいろありますけど最初は「OSF Preregistration」が無難

（次に選ばれやすいのがTemplate from AsPredicted.orgですが， 
自由すぎるせいで玄人じゃないとすっごく分かりづらいプレレジになる） 

ここ地味に注意 
消せません

公開差し止めはできますが，4年後に自動で開示されます



Metadata



Metadata
Title　自分で見分けられれば何でもいい
例：What makes us lie: A conceptual replication of Zhong, Bohns, and Gino (2010)

Description　何を登録したかわかれば何でもいい (登録後も編集可)
例：先行研究では，暗いと他人に知覚されにくいという「錯覚的匿名性」が不正行為を増加
させることが示唆された（Zhong et al., 2010）。しかし我々の行ったオンライン調査では、
照度要因が不正行為に影響するという結果は得られなかった (Liu & Yamada, 2020)。そこで
我々はZhong et al.の実験を実験室環境で再現し，環境要因がZhong et al.と我々の先行研究
間の不一致を説明できるかどうか検討する。

Contributors　誰か入れるも入れないも任意でいい
劉さんのではYuki Yamada (私) だけ追加。登録作業を一緒にやる人はここに入れる。

論文になったときの著者を入れるべきか，今それを決めるべきかとか細かいことは考え
なくていい。「作業者」を追加するとだけ思えばいい。

Category　“Project”でいいと思う。登録後も編集可

Affiliated institutions　無視していい

　劉さんはとりあえずプロジェクト名と同じにした模様



Metadata
License　メタデータ最大の鬼門。ただし幸いなことに登録後編集可

例：劉さんはNo licenseにしてました。

詳細はぜひ便利論文を読んで欲しい。

実用的には

CC0：フルオープン

CC-BY 4.0：使ってもいいけど著作権表示しろよ的

No license：自分が許可しない限り勝手な利用は絶対に許さん

の3択になるかなあと思います。



Metadata

Subjects　適当でいい

Tags　適当でいい

どっちも登録後に編集可。 

それでも編集なんかしない

と思う



Study Information

例：暗い環境では明るい環境よりも不正の頻度が高まる

Hypotheses　実験によって検証可能な仮説を具体的に詳細に設定する。最重要



Study Information
Hypotheses　実験によって検証可能な仮説を具体的に詳細に設定する。最重要

例：暗い環境では明るい環境よりも不正の頻度が高まる

・例はあくまで最小限の記載の場合。複数の仮説を記載することももちろん 
できる (H1, H2等)。効果の方向や狙いが交互作用なのかどうかも書く。

・いろんなスタイルがあるが，私の場合はここにイントロを全部書く。研究
遂行上の冗長性を減らしたいのでそのまま論文にできることを目指してプレ
レジしてる。仮説部分は独立させて見やすくはしておく。

・探索的研究の場合は「探索的研究であるため特定の仮説はない」と書き，
研究目的を具体的に示せば良い。プレレジはHARKing防止だけが役割ではな
いのでこれでも意味はあるはず (例えば登録からの増分ログ: Dirnagl, 2020)。

https://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.3000690


Design Plan
登録する実験のデザイン計画について記載するところ



Design Plan
Study type　一番近そうなのを選ぶ。悩まなくていいと思う。

Experiment - (多くは)介入ありのデータ取得 
Observational Study - (多くは)介入なしのデータ取得 
Meta-Analysis - メタ分析 
Other - その他。二次分析とかも？（ただし二次分析用のフォーマットは別にある）

Blinding　どう盲検化されるかを選ぶ。バイアスに関与するので慎重に。
・盲検化なし 
・被験者はどの条件に割り付けられたかを知らない 
・被験者と接する人は相手がどの条件に割り付けられたかを知らない 
・分析者はどのグループがどのような措置を受けた条件なのかを知らない

その他にあれば”Is there any additional blinding in this study?”の欄に書く

例：劉さんはExperiment， 被験者のみブラインド，でした



Design Plan

Study design　要因計画やカウンターバランスなど，可能な限り詳細に正確に
情報を記述する。最重要箇所の一つ

例：1要因（明るさ）2水準（明るい vs 暗い）の被験者間要因計画

Randomization　条件への割り付けや刺激提示など，関連する全ての無作為化
についてその方法とともに述べる

例：被験者を2つの条件にランダムに同数割り付ける。割り付け用の乱数リストの生成 
　　にはhttp://random.orgを使用する。

計画によってはかなり多くの情報が記載されることになる。ファイルも添付できる。

http://random.org


Sampling Plan
データ収集に関する計画について記載するところ



Sampling Plan

Existing Data　現時点でのデータとの関わりを述べる。超重要項目。

・データ取得前の登録 
・データは既にあるが，人間は誰もそれを見ていない状態での登録 
・データは既にあるが，本研究の関係者はそれを見ていない状態での登録 
・データは既にあるし関係者は見たが，計画に関連する分析をしていない状態での登録 
・データをある程度分析をした後での登録

データが既にある場合の登録では次の”Explanation of existing data”の欄に現状を
正直に正確に書いておく

ここで嘘をつくとプレレジの意味が皆無になる。虚偽申告として不正にもなり得る。



Sampling Plan
Data collection procedures　データ収集方法について詳細に書く

例：実験は中国医科大学第一病院の一室で行う。参加者の同意を得たあと属性に関するアンケートを行う。次に，2つの異なる照明条件に
おいて「コイントス課題」を実施する。この課題はFischbacher and Heusi (2013)によって提示された不正検出実験のパラダイムを調整
したものである。このパラダイムは広く利用されており，最近の研究ではその外的妥当性が確認されている（Schild, Lilleholt, & Zettler, 
2020）。本研究では参加者に自分のコインを10回振ってもらい（コインがない場合はこちらで用意する）、「裏」の回数をスコアとして
報告させる。1回裏が出るごとに、3元（中国元）の謝礼が支払われる。スコアの報告後，部屋の明るさをマグニチュード推定法（0：全く
明るくない～100：非常に明るい）で，匿名性を5段階のリッカート尺度（1：匿名ではない～5：非常に匿名である）で評価させる。すべ
ての課題終了後，参加者には実験の真の目的等について記載したメールを送信してフィードバックとデブリーフィングを行う。

↑長い。けど肝心の包含基準について全く書かれていないので不十分。つまりどのような
基準で参加者を選択するのか，必要ならその正当化とともに記載する。主に「リクルー
ト方法」を書くところ。ファイルもうｐできる。一般化可能性やサンプル代表性にも関
連。実験手続きについて書くのも良いが，主眼はそこではない。

意外と見過ごされがちなのがタイムフレームで，いつ頃，どのくらいの期間でデータ収集
を行うかについても書いておくのが良い。個人的に他人のプレレジ読みまくってるけど，
ほとんど書かれてない。



Sampling Plan
Sample size　必要なサンプルサイズを書く

例：102名 (各群51名) の参加者からデータを取得する予定である。

Sample size rationale　サンプルサイズ設計の根拠を書く (必須項目ではない)

例：G*Power 3.1.9.3 を用いて d = 0.5 (medium effect; Cohen, 1988) とし，検定力
分析を行った。有意水準α = 0.05，検定力1-β = 0.8に設定した。必要な総サンプルサ
イズは102で，各群51名の参加者が割り付けられる。

統計分析に必要なサンプルサイズなので，脱落が予想される実験では予想される
脱落率とともにそれをカバーできる多めの「収集用」のサイズを設定しておく

↑これはあくまで検定力分析を行った場合であり，他にも様々な正当化の仕方が
ある(Lakens, in press)。

↑根拠なんかいらんという説もあり (Simmons et al., 2021)

↑でも事前に登録しておかないとpハッキングを正当化できちゃうって我々の意見  
(Sampling Planning After the Results are Known, SPARKing: Sasaki & Yamada, 2022)

https://psyarxiv.com/9d3yf/
https://myscp.onlinelibrary.wiley.com/doi/full/10.1002/jcpy.1208
https://psyarxiv.com/ngz8k


Sampling Plan

Stopping rule　サンプリングを停止するための基準を書く (必須ではない)
例：除外基準への抵触者を除外しながら募集を行う。「有効データ」が102件得られた
時点で収集を停止する。

↑データを見なくても分かる除外基準(実験の中断等)なのでこれが可能。見ながら
除外する場合はかなり慎重な方法の導入が必要。逐次検定とかベイズとか。

停止規則を決めておかないと任意停止のpハッキングが出来てしまうことがあるた
め重要
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Mammalian sleep consists of distinct rapid eye movement (REM) and non-REM (NREM)

states. The midbrain region ventrolateral periaqueductal gray (vlPAG) is known to be

important for gating REM sleep, but the underlying neuronal mechanism is not well under-

stood. Here, we show that activating vlPAG GABAergic neurons in mice suppresses the

initiation and maintenance of REM sleep while consolidating NREM sleep, partly through their

projection to the dorsolateral pons. Cell-type-specific recording and calcium imaging reveal

that most vlPAG GABAergic neurons are strongly suppressed at REM sleep onset and

activated at its termination. In addition to the rapid changes at brain state transitions, their

activity decreases gradually between REM sleep and is reset by each REM episode in a

duration-dependent manner, mirroring the accumulation and dissipation of REM sleep

pressure. Thus, vlPAG GABAergic neurons powerfully gate REM sleep, and their firing rate

modulation may contribute to the ultradian rhythm of REM/NREM alternation.
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with short first-spike latency (<10 ms) and high reliability (>0.4) as GABAergic
units. We excluded units exhibiting longer latencies or lower reliabilities. Units that
were inhibited or not significantly modulated by laser stimulation were summar-
ized as unidentified.

In total, we recorded 19 identified and 22 unidentified neurons. The low
number of unidentified neurons is likely due to a sampling bias in our recording
strategy: As the success rate for finding a driven unit in the vlPAG is generally low,
we spent the 1–2 h on recording only if we found at least one unit that appeared to
be activated by the laser pulses. As a result, most of the unidentified units were
recorded simultaneously with other laser-driven, putative GABAergic units.

Behavioral monitoring. To identify the awake behaviors during which vlPAG
GABAergic units are activated, we made video recordings (sampling rate of 5 Hz)
using a camera placed on top of the mouse cage along with the electrophysiological
signals. Active behaviors were divided into five categories: eating, grooming,
moving, running, and quiet wake. The behavioral scoring was performed manually
using a custom written graphical user interface (programmed in MATLAB).

Firing rate calculation. After spike sorting, the activity of each unit was repre-
sented as a spike train (sequences of 0 s and 1 s) with 0.67 ms time resolution. For
firing rate calculation, spike trains were downsampled to 2.5 s time bins aligned
with the brain state annotation. To reduce noise, spike trains were filtered with an
exponential kernel with a time constant of 7.5 s. To quantify the firing rate
dynamics during each sleep or wake episode, we normalized the length of each
episode by dividing it into a fixed number of bins, allowing us to average across
episodes and neurons.

Prediction of brain state transitions. To test whether the NREM activity of
vlPAG GABAergic neurons is predictive of whether the animal will transition to
REM sleep or wakefulness, we performed a classification analysis. Using Fisher’s
linear discriminant, we tested how well the future brain state (REM or wake) can be
predicted from the neural activity in each 10 s bin from 0 to 60 s before the actual
transition. The data set used for classification included the neural activities
recorded up to 60 s before the transition. As the trials with NREM→Wake tran-
sitions outnumbered NREM→REM trials, we balanced the data set to avoid sys-
tematic prediction biases. The resulting data set included all NREM→REM trials
and an equal number of randomly selected NREM→wake trials. To quantify the
prediction accuracy, we performed a 10-fold cross-validation: The data set was
randomly divided into 10 training and test sets, each comprising 90 and 10% of the
trials, respectively. The classifier was trained on the training sets (comprising all
time bins preceding the transition), and its performance was evaluated at each time
bin using the test sets. The resulting accuracy value quantified how well, in average,
the future transition can be predicted from the activity of a single neuron. Con-
fidence intervals and P-values were calculated using bootstrapping by repeating the
cross-validation procedure 100 times.

Calcium imaging. Calcium imaging experiments were performed 3–8 weeks fol-
lowing injection of AAV-expressing GCaMP6. Imaging sessions took place during
the light cycle in the home cage placed within a sound-attenuated chamber. The
animal was briefly anesthetized with isoflurane to secure the microscope to the
baseplate and to focus it to a given field of view. The animal was then allowed to
recover from anesthesia and habituate in the home cage for at least 30 min prior to
imaging. Calcium activity was acquired using the nVista hardware and nVista HD
software (Inscopix), with a 10 Hz image acquisition rate using 0.2–0.7 mW illu-
mination. An Intan RHA2000 system (Intan Technologies) was used to simulta-
neously record EEG and EMG activity (bandpass filter, 1–750 Hz; sampling rate,
25 kHz). An output signal (20 Hz) delivered from the Inscopix system to the Intan
system throughout the recording session was used to synchronize the timing
between the imaging and EEG/EMG recordings. Recording sessions lasted between
40 and 110 min and were repeated up to 6 times per animal, spanning across 5
different days.

Calcium imaging analysis. Imaging data were processed in Python and Matlab
(Mathworks). First, the acquired images were spatially downsampled by a factor of
4. To correct for lateral motion of the brain relative to the GRIN lens, we applied an
algorithm based on a previous study45. We created a high-pass filtered image stack
by calculating the difference between the image stack and a spatially low-pass
filtered version of the image stack. A high-contrast region of the mean projection of
the high-pass filtered image stack was selected as a reference. The spatial shift that
maximized the cross-correlation between the reference region and each frame of
the high-pass filtered image stack was calculated to obtain the motion corrected
images.

Regions of interest (ROIs) were selected using a graphical user interface
(programmed in Python) by manually identifying cell-body-sized regions with
fluorescence activity across time and defining the coordinates of a polygon that
contains the pixels of the ROI. The pixel intensities within each ROI were averaged
to create a fluorescence time-series. In cases where the same ROI was identified
across imaging sessions, the ROI was grouped together for analysis.

To correct for contamination of the fluorescence signal by out-of-focus
neuropil, we calculated the neighboring neuropil signal, Fneuropil, from a bordering
concentric ring with 20 μm distance from the perimeter of each ROI, excluding
other ROIs, and subtracted Fneuropil, scaled by a correction factor, cf, from the raw
ROI signal, Fraw (Fneuropil-subracted = Fraw− cf × Fneuropil). The cf for each recording
session was estimated by calculating the ratio between the mean pixel intensity of a
manually selected blood vessel, Fblood vessel, and a nearby region lacking an ROI
signal, Fnear blood vessel(no ROI), each subtracted by the mean pixel intensity of an off-
lens region, Foff-lens (cf = [Fblood vessel − Foff-lens]/[Fnear blood vessel(no ROI) − Foff-lens]).
In cases where a blood vessel was not clearly present, the mean value obtained from
other animals, cf = 0.55, was used.

The baseline of each neuropil-subtracted fluorescence time-series was estimated
by calculating the best linear fit using periods of low fluorescence activity,
represented by the 20th percentile of each recording session. Slope values were
typically smaller than zero and thus allowed compensating for a drift in the
fluorescence signal due to photobleaching of GCaMP.

Statistics. For optogenetic and ablation experiments, GAD2-Cre mice were ran-
domly assigned to control (injected with AAV-expressing eYFP) and experimental
groups (injected with AAV-expressing ChR2-eYFP or Casp3). No randomization
was used for rabies-mediated trans-synaptic tracing. Investigators were not blinded
to animal identity and outcome assessment.

All statistical tests (paired t-test, Wilcoxon rank-sum test, Wilcoxon signed-
rank test, bootstrap) were two-sided. For both paired and unpaired tests, we
ensured that the variances of the data were similar between the compared groups.
For t-tests, we verified that the data were normally distributed using Lilliefors test
for normality.

The 95% confidence intervals (CIs) for brain state percentages and transition
probabilities (Figs. 1c, d and 2b) were calculated using a bootstrap procedure. For
an experimental group of n mice, we calculated the CI as follows: we repeatedly
resampled the data by randomly drawing for each mouse p trials (random sampling
with replacement). For each of the m iterations, we recalculated the mean brain
state percentages or transition probabilities across the n mice. The lower and upper
CIs were then extracted from the distribution of the m resampled mean values. To
test whether a given brain state or transition probability was significantly
modulated by laser stimulation, we calculated for each bootstrap iteration the
difference between the averaged brain state percentages or transition probabilities
during laser stimulation and the corresponding baseline values for periods without
laser stimulation. From the resulting distribution of difference values, we then
calculated a P-value to assess whether laser stimulation significantly modulated
brain states or transitions between brain states.

Sample sizes. For optogenetic activation experiments, cell-type-specific ablation
experiments, and in vivo recordings (optrode recordings and calcium imaging), we
continuously increased the number of animals until statistical significance was
reached to support our conclusions. For rabies-mediated and anterograde tracing
experiments, the selection of the sample size was based on numbers reported in
previous studies. For optrode recordings, we first recorded a preliminary data set of
six units from two mice. Based on analysis of this data set and given the success
rate in finding identified GABAergic units, we predicted that about 20 units are
sufficient to statistically support our conclusions.

Code availability. The code used in this study will be made available upon rea-
sonable request.

Data availability. The data that support the findings of this study will be made
available upon reasonable request.
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「我々の結論を支持するような有意差が出るまで動物の数を

増やしていきました」

考えてみると先程のアレは，事後であれp値をベースにした停止規則を採用
したことを開示しているので，マシなのかもしれない。 
（逐次解析法を使ってないとは言ってないし）（いや使ってるなら言うべきだが）



Variables
確証的分析で使用する全ての変数について記載するところ



Variables
Manipulated variables　操作する全ての変数とその水準等を書く

例：操作変数は部屋の明るさである。本実験では，明るい条件の照度を1000ルクスに
設定し、暗い条件の照度を10ルクス以下に設定する。

Study typeが“Experiment”の時のみ書く。ファイルもうｐできる。

Measured variables　測定される全ての変数を正確に定義する
例：従属変数は，参加者が報告するスコア（つまり「裏」の回数、0～10）である。

共変量や予測変数なども書く。ファイルもうｐできる。

Indices　変数の合成等について書く

尺度得点や因子得点，その他さまざまな合成方法によって新たな変数を作成する場合に
それを記載する。ファイルもうｐできる。



Analysis Plan 仮説検証のための確証的分析について書くところ。 
ここに書いてないと全部探索。



Analysis Plan
Statistical models　仮説を検証するために使用する統計モデルについて，論文

の分析セクションみたいなところで書く事柄を全て書く。超重要。
最後の大仕事。

例：分析は以下のように行う。1) 2つの明るさ条件における「裏」の平均回数の間の有
意差をテストするためにt検定を用いる。2) 明るい条件の参加者が報告した「裏」の平
均回数と5（チャンスレベル）の間に有意差があるかどうかをテストするためにt検定を
用いる。3）暗い条件の参加者が報告した「裏」の平均回数と5の間の有意差をテストす
るためにt検定を用いる。4）分析1で2群間の有意差を得られなかったときに効果量が有
意に0と等しいかどうかをテストするための同等性検定を関心最小効果量（SESOI）と
してd = 0と設定し実施する。

↑長い。しかし検定の両側性とか各種仮定からの逸脱の検討や対応についてと
いった多くの情報が不足している。誰でも完全に同じ分析が再現できるようにす
る。ファイルもうｐできるので，Rコードとかも貼ると良いと思う。



Analysis Plan

Transformations　変換について書く

変数変換，コード化，bin等への群分けなど，変数をそのまま使用しない場合は
必ずここに書く。Rコードも貼れる。

Inference criteria　統計的判断の基準について書く

主に有意水準を書くことになる(調整が入るならそれも)。実は私を含め多くの人
ができてないけど，論文内でもこの宣言をした方がいいと思う。

例：条件間の有意差の有無はα = 0.05の基準で判断する。



Analysis Plan
Data exclusion　除外基準について書く

ここに書いた基準以外を実際に用いることはできない。ACQとかもここに入れる。

Missing data　欠損値の扱いについて書く
まあさすがに説明はいらないかな

例：全ての課題を適切に完了しなかった場合，開示前に研究の真の目的を知った場合，
自分のデータの削除を要求した場合にその参加者のデータは除外される。

Exploratory analysis　探索的分析について書く

まあ備忘録やログとして使うとかでいいかも。

例：必要に応じて探索的な分析を行う（例：デモグラフィックと不正の関係について等）。

なお探索的分析の情報なんかいらんという説もあり (Simmons et al., 2021)

https://myscp.onlinelibrary.wiley.com/doi/full/10.1002/jcpy.1208


Other

何を書いておいてもいいし，書かなくてもいい。 
ここに研究背景を書く人もいれば，引用文献リストを入れる人もいる。 
論文の「方法」セクションを完成形で書く人もいる。 
謝辞は・・・見たこと無いけどCOIとか財源とかは書くのアリかも。



本当に登録してしまう

Reviewが終わって問題なさそうなら，緑ボタンを押そう。



本当に本当に登録してしまう

「即出し」か 
「後出し」か



本当に本当に登録してしまう

「後出し」(エンバーゴ)
を設定する場合はその日
付を入れる。

おつかれさまでした

「Submit」で 
登録完了！



本当に本当に登録してしまう

と言いたいところだけど，このあと実は本プレレジの全管理者が承認
するまで登録は成立しない。

ということで本当に 
おつかれさまでした

キャンセルも可能（管理者が一人でも不承認すると，なる）

無反応でも48時間で成立となる。まあせっかく頑張ったんだから承認
リンクくらいクリックしましょう。

メタデータのとこで権限 
与えられて追加された人



追加分 
#動画にはこのパートはありません 

#単純に入れ忘れて3時間休憩してました 

#でもめっちゃ大事なので資料にだけ入れてます



Update プレレジ，更新できます！ 
2022年からできた新機能です。

まずはここの緑ボタンをポチる



そうするとこういう画面が出てくるので，「Next」。

Update



更新の理由をしっかり書いてください。ここが適当だとプレレジを自分で破棄した
も同然になります。ここで信頼性の変動が生じうることは覚悟してください。

なお，全ての項目が再編集できます。

Update



で，右の緑ボタンで完了です。(たぶんまた承認必要)

前の版の履歴は残るので，第3者が差分を調べようとすれば可能です。

Update



追加分ここまで



ここ以降はプレレジへの過剰な期待(があるのか分かりませんが)

を少々調整する話です

プレレジで何もかも完ぺきか？



プレレジのQRPs

実はプレレジも現状ではクラックできる。

PARKing (Preregistering After the Results are Known): 事後事前登録
つまり結果を見た後にプレレジ。プレレジでQRPsを行なっていないよう
に見せかけつつ良い結果を報告しようとする行為。


(Parsons et al., 2022; Yamada, 2018)
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The reproducibility problem that exists in various academic fields has been discussed in recent
years, and it has been revealed that scientists discreetly engage in several questionable research
practices (QRPs). For example, the practice of hypothesizing after the results are known (HARKing)
involves the reconstruction of hypotheses and stories after results have been obtained (Kerr,
1998) and thereby promotes the retrospective fabrication of favorable hypotheses (cf. Bem, 2004).
P-hacking encompasses various untruthful manipulations for obtaining p-values less than 0.05
(Simmons et al., 2011). Such unethical practices dramatically increase the number of false positive
findings and thereby encourage the intentional fabrication of evidence as the basis of scientific
knowledge and theory, which leads to individual profits for researchers.

BENEFITS OF PRE-REGISTRATION

Pre-registration is a remedy for this problem that involves the submission of research papers for
which experimental and analytical methods, including researchers’ motivation and hypotheses,
have been designed and described completely prior to the collection of actual data (similar to
proposal papers). The date on which the research was registered is also recorded. The associated
manuscript cannot be modified after research has been registered. In reviewed pre-registration,
manuscripts are peer-reviewed prior to registration, and only manuscripts that successfully pass
this stage are registered and will be published, regardless of whether the collected data support the
registered hypothesis (resulting in publications known as registered reports). It has been repeatedly
argued that pre-registration can be a powerful approach for addressing prevalent QRPs (Miguel
et al., 2014; Munafò et al., 2017; Nosek et al., 2018). For example, pre-registration can prevent
or suppress HARKing, p-hacking, and cherry picking since hypotheses and analytical methods
have already been declared before experiments are performed. In cases involving reviewed pre-
registration, publication is guaranteed at the registration stage, thereby preventing the occurrence
of QRPs. A previous study reported that more than 30% of psychological researchers admitted
to the involvement of QRPs (John et al., 2012). Since the object of such researchers who engage
in QRPs may be to publish as many research papers as possible, pre-registration eliminates the
necessity for such QRPs.

Furthermore, registered reports undergo an additional peer-review stage not present in the
conventional publication process. Peer review is conducted both at the time of registration and
after results have been reported. The reviewed pre-registration process is relatively laborious
for researchers since it requires receiving a decision of acceptance from a journal editor on
at least two separate occasions. Therefore, registered reports are considered to be authentic,
and research results consistent with postulated hypotheses can achieve greater credibility and
approval.

https://rdcu.be/cHsqM
https://www.frontiersin.org/articles/10.3389/fpsyg.2018.01831/full


プレレジのQRPs

Overissuing : 乱れ撃ち
複数の似たようなプレレジをいろんなサイトに登録。良かった結果の
実験のプレレジだけ報告。プレレジのチェリーピッキング。

登録後報告書が必要かも。報告されてないプレレジの有効性は下げて
評価する等 (de Cheveigné, 2022)  (レジレポのIPAに対してはみんな自然とそうしてるよね！)

AEA	RC	T	Registry

実はプレレジも現状ではクラックできる。

https://psyarxiv.com/bcd9t/


プレレジのQRPs

Re-experimenting, Rerolling: 実験リセマラ
自分に都合のいい結果が出るまで実験を仕切り直す(データを取り直す)。
現在のところ防止不可能な最強のQRP。

研究計画を策定 Yes

No

結果は
ナイスか？ パブリッシュ！

実
験
実
施

「今回のは練習用の予備実験なんだよ」

「やべ，教示がなんか微妙だったから正しいやり方でもう一度取り直すわ」

実はプレレジも現状ではクラックできる。



プレレジのQRPs
実はさっきのN増しグラフでもリセマラしました (4回振りました)

第1試行 第2試行

第3試行 8000人目くらいまで有意にならない
とかもざらにありました。





プレレジのQRPs
実はさっきのN増しグラフでもリセマラしました (4回振りました)

第1試行 第2試行

第3試行 8000人目くらいまで有意にならない
とかもざらにありました。

なので資源が本当に無限にあれば何
でも有意にできますが，実際問題そ
れは不可能かも（マジのリセマラ）



プレレジのQRPs

PARKingと乱れ撃ちは，プレレジ時に「まだデータを取ってません」
「他に酷似したプレレジはしてません」と宣言させることで，違反を不
正化できる。研究不正のリスクを抱えてまでやるメリットはないはず

実験リセマラだけはどうしようもない（出ないときは出ないが）。

リセマラ結果も追試で再現されなかったら結局唾棄される。1本載ったら
そこで勝ち確じゃなく，「保留」としていくのはどうでしょう？



OSFがピンチ
院生がOSFでYuki Yamadaを検索したところ，某人気俳優の映画がヒット

これを放置しておくとOSF自体が 

凍結されそうだったのでCOSに通報

もっと言うとOSFにフィッシング詐欺 

用のアカウントまでいっぱいあった



OSFがピンチ

詳しくはプレプリントに書いてますので興味あればどうぞ (Ikeda et al., 2022)

けっこうOSFに依存してるので，これが凍結されたらどうしたものかと

慄然としております

https://psyarxiv.com/xtuen/


査読付き事前登録 (registered reports; レジレポ)

・最初っから雑誌に登録したら早そう

・そのときついでに査読もしてもらったら良さそう



原稿

レジレポ

実験

解析

学術誌
もう1回！



査読付き事前登録 (registered reports; レジレポ)

・2022年3月時点で300以上の学術誌がレジレポ制度を導入！！！

・Stage 1の査読を通過したらin principle acceptance (IPA)となり，原則
的に結果の如何を問わず掲載が約束される。

・査読は2回やることになる。確かに面倒だが，Stage 2の査読は結果と

考察に注力されるので，おかしなこと書かなければそんなに問題ない

・p値おかまいなしで掲載されるのでpハッキングする必要がない



普及率は高まってきましたが，レジレポを導入しているのは国内で
はぱそけん1誌のみ。3年位たって最近やっと1本出た！

査読付き事前登録 (registered reports; レジレポ)



レジレポ時に倫理審査とグラント申請も同時にやればお得じゃない？
という「三位一体査読」を提案中（Mori et al., 2021）

査読付き事前登録 (registered reports; レジレポ)

https://note.com/momentumyy/n/nfb8d172ef660
https://psyarxiv.com/tx5v6/


(Chambers & Tzavella, 2021, Figure S2)

プレレジとレジレポの現状

←レジレポはほぼ若手しか
やってない。教授は4%・・・

プレレジやると研究の進展が遅れちゃうから(本当はそんなこと無い
んですが)，普及活動＝妨害と感じられてるのかもしれない。

・普及しようとするとうざがられる (肌感覚)。

https://www.nature.com/articles/s41562-021-01193-7


プレレジとレジレポの現状

←

レジレポについてきちんと説明して，
「暴力ゲームをプレイしても攻撃性は
上がらない」とかの研究の信憑性を
1500人に評価させたレジレポ研究。

・一般市民には特に信頼できるとか思われないかも (Costa et al., 2022)

レジレポ・ノンレジ間に有意差なし。

ありえなさそうな話をありえそうに感
じさせる効果も見られず。

結果が不安定で一般化可能性も低いので
沢山追試した方がいい気がしてます。

https://online.ucpress.edu/collabra/article/8/1/32607/120296/Do-Registered-Reports-Make-Scientific-Findings


・Psychological Scienceのプレレジ追試の中で，計画通りにやれた

　研究はたった2件だった (Claesen et al., 2021)

 逸脱しないようにやるのもなかなか大変

・プレレジが解決できるのは一部の問題の一部に過ぎないので，
重要ではあるけど義務化はヤバいとの声もある (de Cheveigné, 2022) 

プレレジとレジレポの現状

https://royalsocietypublishing.org/doi/10.1098/rsos.211037
https://psyarxiv.com/bcd9t/


プレレジ反対派もいる (Pham & Oh, 2021; Rubin, 2020) 

  HARKingは理論的根拠がしっかりしていれば，結果は仮説の確からしさに

  影響しないとのこと。プレレジはこの場合障害にしかならないとのこと

それとプレレジしなくても刺激やデータを公開，出版前後の公開査読，マル
チバース解析等をやればQRPsには対処できるとのこと，等々･･･

プレレジのやり方の紹介とかしといてアレですが，全てのQRPsが本当にダメ
なのか，それを本当にプレレジが防げるのか，プレレジ専用QRPsの悪影響
やプレレジのコストをメリットが本当に上回るのか等について，私達自身で
一度，無茶苦茶ガチで考えたほうが良さそうな気がします。

　あとベイズ的に考えればHARKingで信頼性が上がることもあるとのこと

 (Mohseni, 2020)

プレレジとレジレポの現状

　HARKableかどうかも関係。実はそんな簡単にぽんぽん仮説化できない

(Ikeda et al., 2019; Murayama et al., 2014)

https://myscp.onlinelibrary.wiley.com/doi/10.1002/jcpy.1209
https://www.tqmp.org/RegularArticles/vol16-4/p376/
http://philsci-archive.pitt.edu/18523/
https://www.jstage.jst.go.jp/article/sjpr/62/3/62_281/_article/-char/ja/
https://journals.sagepub.com/doi/abs/10.1177/1088868313496330


まとめ

・多くの人はプレレジを有益と考えているけど，異論もいろいろある

・我々自身も議論したほうがいいが，そのためにはまずは実際に体験しな

　いと，考えるの難しいっスよねと思います

・少なくとも今回ご覧になった方々は，再現性問題とかについていつでも

　私に話しかけてくれたらなあと思います。極度の人見知りですが。

ご清聴ありがとうございました以降，引用文献リストもリンク付きで入れています
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