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* P-values can indicate how incompatible the data are with a
specified statistical model.

* P-values do not measure the probability that the studied
hypothesis is true, or the probability that the data were
produced by random chance alone.

* Scientific conclusions and business or policy decisions
should not be based only on whether a p-value passes a
specific threshold.

* Proper inference requires full reporting and transparency.

* A p-value, or statistical significance, does not measure the
size of an effect or the importance of a result.

* By itself, a p-value does not provide a good measure of
evidence regarding a model or hypothesis.
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* @=.05 & p=.05/.25/.50 (Power=.95/.75/.50)

Pr(H,) | Pr(Hy|+) | Pr(Ho|+) | Pr(H,|+)
0.001 0.98 0.99 0.99
0.01 0.84 0.87 0.91
01 032 038 0.47
02 0.17 021 0.29
03 011 0.13 0.19
04 0.07 0.09 0.13
05 0.05 0.06 0.09
06 0.03 0.04 0.06
07 0.02 0.03 0.04
08 0.01 0.02 0.02
0.9 0.01 0.01 0.01

BE7 HRERRIITBEERNERT

/NG ¢ R R B R (B S R AR L AR » @ = 0.05 AT HERLEH
(A T {RR 1 Soias » gt AE p (Ete e BEERIIRDCT - MEEEERER H, (524
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FE T RERS IR 11 EL R AR BRAS rTRER A o o REIFAMIREA AR e 1
ax o fEEH 7 S5ARAVEE [ HERR -

M ek Al

FARFLMREE] TRk FIRE > 20RO R 2] - e B febatias g
IR - MR PIE » BEEREERZ D 2 FFT b2 BRI
ST~ SRR - R T o & BRI - B
REBRGREKFE - BAEAE 20 EFEHaE - /IS kLG - A2kE —(E
model > {H& p (HAEE » e — T model - fiI—1{EAEH ~ 8 —(E5FEL -
SO ERE R )T SR (N log » BLEFORRABR L —2E » My fi—
5o SEtxIg e LR - IR R RS R 7 EE A ERR R T
20 flE KRR AE » FATLUE @R E R type I error ZEHITE 0.05 » F] 72 20 1
R A — (ARSI E LD 2 2 0.64 ([H8) -

ZHE PEMRER " RNk, R

Cherry-Picking in Multiple Comparisons

* “Proper inference requires full reporting and
transparency.”

* |If 20 tests are performed whose null hypotheses
are all true, what is the probability that at least
one test will be statistically significant?

* If the tests are independent, the probability is:
* Pr(at least one test is significant)
=1-Pr(none of the tests are significant)
=1-(1-.05)" =64

WE 3 IEpEREN EEk BERE

B 7R AeSE — D IR E (E R - AR RKE AR » EaER
e TR R LIRE ) o (R THLERIARU=T ZJIRAE ) R #AS  https://

www.youtube.com/watch?v=mTDs0lvFuMc )
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PR KRG ER - BT DR S » BB AR » IR E—&F T KA
fE1 ARAEREL - AEaTam S S22 E AR EE S by accident E/E by design ° &
HRamIERLE « S 2L HE A — SRR - HEER R H
A EERETRA K ~ S0 AR AENES - TeEEMmsA 84 - KItem
RORE R R HEE by design > MASE by accident o IRTMIRAEEL IR AR
ia b ame it o B E S by design [INE by accident Y3 * f&TE 4
BEARAY o AT 2 R HEAEEE - BMBORFIRTA BRAC@EBICH B - (R—
Bk > B NG L NEMATTREGS © BT » KRS HE
#47E by accident » ‘T &M & BT REFHURERIVE - BATZ 0.05 0 7]
RARA 20 FREHE-FHROBIES - SR D — 2R & R= A B4 E
FEERGSAIE - Fr LIRS SHAR -

LSRN > HERMEHEEETRESE - HUREERN - (R T
—EREEE - R EESEIREASE 1/13,980,000 © ATRAREHCAHEE - (RFF e
EREaE - AR IR ARAUERESIEF 0 - (HEGEE [ 5,000,000 HEAY
REEE > DA —EHREREALER 0.30 < (RARERHA APRIVEE
LS E R EEE B S Bl o

iBHLE cherry-picking » HUMEFE A - AR INE A8 ES KR
o QIR — B A - GEEEEMAGRE - SRS N EAR
% HAMAT T REME R A AE » BUEAEAAT B A - 1R 2 NRAIER S8R
HETREMEENEE » MEECATRELL p (HAURRAEZEE - EHEHE
SNy 2 ERER R E (multiple hypothesis test) ~ % B #E (multiple compari-
son)  Hof [FIEEAFE AN SOE R a0 - ERRFT A IR S Ef L H B R O
B B ER g AC 2 MIRHEEIT e R ~ B — (A 7eEt FEE B - Ay
AR AL (pre-registration) HYBLE » BUSAEIERIBITEZ AT - BHFCE LA
TR FEETES post 7EMGEG [ - 1 H post 2Bt FEEN » BEHECRKER
% B TEMEIETEAE » BRI 7EE # R CE > WIRIRTASC B LI FEE A —H%
FCAh A T DU G SRR HE B¢

/NG FEL EIRESRERIEDL T » BIE H, BE - TE0F— p [deek
% BB E G R — p (R EHIBEZ KT o o DL TG 1977 20
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SRR A R W e S A AR E T M o
Of=
Fhah

9 f& ASA HERI p [E IR » /R A IFHAGE > KB L 2H
FAEAN 7% > oA H XAfETHER - (2@ R BINAR 2 /7 L0 H AME 22 A RIS -
BB G HAMET BRI R [t B8 H G2 &R - (H
HERARE H AR R - 818 ASA FiAl#EEIHY confidence inter-
vals— {B/OIEE S EMMETER T - ASA LITFEE R E O EHE A
p [ERE ZAAGAS o (HRZ(E OB E R EEIER p [EiE - AR AREEE
IR AR AR A B OEEZ A > AR ERIAS RER p ERE S —FReY -
{EANSRAUE DI R IR » DA —fIFR - ot 2HUHIRSUERN U] > G
TRAMERER Hitg e il RAMETEEETE (statistical significance) ° HEER HI{LET
EEERE S EZ M (substantive significance) o FA{HF(E O » #8
b S R — A2 R R R SRR R VR AT

ASAZERREN CPERYE L /732

* Confidence, credibility, or prediction
intervals

* Bayesian methods

* Alternative measures of evidence, such as
likelihood ratios or Bayes Factors

* Other approaches such as decision-theoretic
modeling and false discovery rates

WE 9 ASAEZEHN p ERVEMISE

R —EEHRBENG  RFIAEFRH a=0.107 5 p<0.10 BLNE
HMER T o X8 AIPS —— American Journal of Political Science—— E A8
HiiZ o= 0.10 ;B AEEEKENMRE R E T NECHERCIESERERE - H
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a=0.10 ERENHHERZ 1 2 0.05 EALL » BAFEEM 0.01 - FRAFHRBEEA AT
HEFF -
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FeAHE S SRR I IEIE 2 - ST IR TR & B R RS - A
W p MERPERGEHEERITEE - RIRFR&EEE » SNBSS AL © FRLIRSK
VRBESE - B RIAERIBIZ » A BREFTIRBEATOE RN —ERE

Q&A IRffH]
R :

FRERT AT - B S RAKE R EGE - ARG RS FE/S2 a2
AR SR A RRH B B T o S5 REE 7S (EaA LI » B SHM
15 p-value MR ATREZE A OHLHER » R BN WA EIL » KE s
R EBIAIN—EE o AN —(AREE - KEEAREIA confidence
intervals * FAEESIERE » B —(EEEE & LU £ BRI LETE p-value [8H
FHTEE > MR AR confidence intervals (GG > FATE N MEZAE L E
T A L R E %) dependent variable FUEEEM: 2 B0E HTER
EEREAERG SRR aR LU R BE 2 33t |

EE—:
FRAR VA 1 B %t 5 T A B T BLPE H BETRNT - SRS AT R0
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ETHURAEIE » B AT A B B RS o T A B 1 B B R LR eI
confidence intervals & Hi2R[) o HE p ERURIEEMHE Y] » A E B M E
b > R AR BN BEE ARG R > FRASEHR AT LA publish » & AT L2 BIAE(R
HJEmSCRRTED » S TEM GG - IR R (T R e -

A

MERMERT - FOASERRIEE - BIEERT S RARKE AU - (HiE%
FOEMEREEAERGEE  DURBRRRK D E o S —(Ent a0 &I Frast -
A ESFERE R ZERUIRE (% - NE R I H B0 RIIFAIRR - 502 B ATHIHIT]
HIEOR - BRUIRIES LLBOR MR ARG R © FT LU RAERSRER AR B T TR AR
i o ek B R B R B UL N BERE ARG R o [RIRRAUGERE » S EE N BERE ARG R
FHIHTIB 2 b & R IR IEHAK o (R —v] DU 2B st - #2
MAEZGEEAFTERIRPY » DR S 1 KUK T - HoR— B2
fIe » FMERTE GRS o BRRE— (@R R R - R AR EH
—ERE > R AN A RS 1T e B B A o FRAES RS (R -
MFe2] - FEE R BB 7y - BRI — e P EABRRE - R REAHES
HGHREEBA D) o (Ent PR - AR ERHE LRI RIR B (% - BB
WALE I - AR LN - A NPT R A B B AR B R = R EHE
AIE - HEREIFTA BB - SPICET > - SEHIGE RS B e G R -
fif % prior ARAJELEL solid —E - mbik @RI NAE AR A AP —2L 75
% WEDAGEERREERS 2 @ HEE LA @R A GE LLsIA
- T

O&E_ :

AT —AERIREAR B o FAHET Rt &R > (HAEBOEER AR
R% NEIRIRE - (KA ReE HE R - ZEBUREERE TRERE M
K& {/E EITM —— Empirical Implications for Theoretical Models ° /i Bhay
B (HENHERGEMET SRR AS & 58 EITM B AR AT IRE =
HER R E MR o SR (F— S AR EEANRES - IRie B R B Em L
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E20piE D deduce » FIREHR 2258 H—BBA5 R HIAR » R1& FHCIE it R AT 75
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TERRER MG SO B WIHIITFEaET > 15 model specification ° 1@ A MNEEH
RS RALE TG T
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MG - #iaT R IR R A findings » NEEE AU R /Z non-findings » {H
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A= :

A PR E RIAR 8 AR IR - Z AAE B RERERAUGMR - BMEPRERE] p-
value HIRIRE » [HEERAE B RERELRIERT » FH HEOZPHAITE — S E e
TR - AEFCRE TR ARIIEMR > Ml A 1R2 38 J5 AT A - 1ME % aE M
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ZHT > BLECEGREE prior o UL R MG L EIRSE > WIS R
AR prior 1Y3S » WEFREEAZE T -
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TERF L B E HER e
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