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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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& 0.05 » BAERE 0.09 > FrIZEHIASEHRFRIR « JFAE » power BRI b
ASHIVE A ISR - 7E I 5RAYE prior » BL@IHTE (R FeBabkas -

T RE < S BRR=RPr(H )R E B %

* a=.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 0.11 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 HARERRIITEREERNERT

/N ¢ T R B e B S R AR L AR » @ = 0.05 AT HERLEH
(Al T {RR I Soias » gt A p (Ete e BEERIIRDLT - MEHEEER Hy (524



BEFEMET : p BERVEH XV

WA T RERS I - T H RS B AR AR FIREE AL o o REIRFANIRERTEAR e
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FARFLMREE] TRk FIRE > aORIMIRIAR R 2] - e B febatias g
IR - MR PIE » BEEREERZ D 2 FAFTb 72 BRI
oI~ SRR - R T o & R ENkRIRTE - B
REBRGREKFE » BAEAME 20 EFEHaE - /EIFHE kLG - A2k —(E
model » {HiE p [EAEEZE » BT model » fI—1EEEE ~ (&85 -
SO ERE R )T SR AT (N log » BLEFORRABR L —2E » M fI—
5o SEtxIg e LR - IR E R RS R 7 EE MR R T
20 fHE AR » FATLAE @l type I error ZEHI7E 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-.05y°=.64

WE 3 IEpEREN EEk BERE

B 7R ReS D IR E (E R - ARG RRE R - EnER
e TR LIRE ) o (FER THLERBARU=T ZJIRAE ) R #AS « https://

www.youtube.com/watch?v=mTDs0lvFuMc )
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Bk > B NGEE L NEMATTREGE © BT 0 KR HE
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RAIFA 20 BHE-FHOEIEE > TR D — 2R g R - A E
CERGSALE - FT LIRS SHART -
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—EREEE o (R EESEIREASE 1/13,980,000 o AIRAREH CAHEE - (RFF e
EREaE - AR » IR ARAUERESIE T 0 - (HEGEE [ 5,000,000 HEAY
REEE » DA ETHERIERALER 030 o (RARER LA APRIVEE
LS E R EEE B S A Bl

JERLE cherry-picking @ HIERAEFIHI > MRS A EFE L KR
B WUERFSHE B 1K GEREMAERE > ERHESRN  KATEER
% HAMAT T REME R A AE o BUEAEAAT B A - 1R 22 NRIMER S8R
HETREMEENEE » MEECARELL p (HAURRAEZEE - EMEHE
MU fsenU 2 EEER AR E (multiple hypothesis test) ~ 2% B #E (multiple compari-
son)  HoA A AFE AN SE TR a0 ERRFT A RSl L H B R
Bl MBI A 2 MIR ST 7eAE R ~ (A seE EE B - Ay
RIS BAC (pre-registration) HUBIE » MURTEMATRIIRTEZAT » BFC# L8
FIHOFZEET 2 post 7EAESS [ o 1T H. post L2t REd - BHEHECKAR
% ia MEUGTEE » AR & # R OCE » MERIRTASC B SRR e G A —F%
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TR NI R RS AL S S SRR e -

9 & ASA ZEREUA p MEHAMER - R A IFHEMGE > KB L 2H
FEAN 7% > oA XAfETHER - (2@ R BIR 2 7 LR H A ME 22 A RIS -
BB G H AT B R MRS B8 M H G2 &R - (H
HERARE H AR - 818 ASA FiAl#EEIHY confidence inter-
vals—— {B/OIEE S EMMETER T o ASA LITFEE R E O EE LA
p [EREZAAGAT o (HRZ(E OB HE R EE IR p [EiE - AR AREEE
IR PR E AR A B Q2R > RRRE ARG SRR p ERE & —FReY -
(AU DI R R » DA IFR - EaE it 2HUHIRSUERN AU > G
TRAMERER Hitg e i RAMETEEETE (statistical significance) ° tHEEH Hi{hET
EE GRS EZME (substantive significance) o FAM{HF(E/OEH » #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 ASAEZRHN p ERVEMISE

R —E B HRRENGE  RFRAEFH a=0.107 5 p<0.10 BLANE
BHIERE T o X8 AIPS —— American Journal of Political Science—— E A8
Hi5Z o = 0.10 ;B AEEEKENMRET R E T NECHERCIESERERE - H
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PR AT - B S RAKE R EGE - AR RS FE/S2 a2
EAG M S E A RRH B B T o S REE 7S (EEA LI » B SHAM
15 p-value PR ATREEA O BLHERR » R BN WA EIL » K&/
R ERIAIN—EE o AN —(EREE - KEEAREIA confidence
intervals * FMEESIERE » A —(EEEE & LLRMEA £ BRI LETE p-value [8H
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T A L R E %] dependent variable FJEEEM: 2 BE HTER
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% KEDAGEERRERERS 2 @ B LA @R GE LLEA
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AT —EIREAR B o FAHET At &R > (HAEEOGER AR
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K& {E EITM —— Empirical Implications for Theoretical Models ° %/ 2hay
B (HENHEGEMET SRR AS & > 58 EITM B AR AT RAFATIRE
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value )T IHE PSR o FAGHERLGE EHTEER 7% - VIR SR -
HEWHERE o £ REHIREAR - @E0 B iy » @4
RIS — 2L 57 > BB p-value MA@ MERT5E o ke — (i X rck
2o ERAMrETHOEE -

@& :
¥ W RFE - SR ERM T8 =EEE - 0 LI SR
1ERG M S BE 2R IR 2 LK prior Al power » (HEE FHE prior © B power (&

1 0.50 » JE prior A 0.50 » (BEIERI SR NAER 0.09 < AERIREEE
0.10 AR /KHE > 0.09 ESBAER | B —(E ] #2521 range > &5 prior KX
% 0.50 (HEE > HEHARLT o BIMANTEE prior RARIRK - £ ESP EFEMSE(R
% o R ITETE p-value IO L M4 LSS ESP {F
(ORF7E Erigi e Haatam > (NS ERY prior #F2% o (H/E 18 HAESRALNS G
it e



EEZBRET : p ERVFEM XX

AR :

il @8 E A/ NERER - BEEEE TRIEE R SCE - EMr%k
BRPSARERAN R — 1% » BAREH —RSCE - R B —R I JcERls 2 & h
HOBRIK - HORE ?

&R :

EIRMIER BRI R 1% ER M EE A8 2 RS HEERIRAN
05 2 S AN R IR RIRIBHTR - RRE AL HIE 8K - Btz &g 25
O 2 MR CASE —E SRR > B AR IR BT ST 0 T meta-analysis
AL I 25 38 R SR M — AR E— N 5% o (HIH HEn P A2 A FdEE
f# meta-analysis > AJRER] LAFEE T HIUSCRREE— T © Eric » /KA UL meta-
analysis & 2 FHER AT 2

ATAREE B SERF Y model HUTREL » HERAEE > B RCA BERELIEAD
TEIIEER > 3R 2 HY model FY specification » SRFRFH R —{EfE R -

MREER : 3] > FEAME L p-value FYSCRERRT - HEH LS E R (F meta-

analysis °

RN -

HERERR S BRI © NIRRT EIRE 2 05 » Hdva({E
[FIRERE » AIRAESRAGR SRR sR L - ZRINIA TEEIH EITM BRERESH
i e AU ) — Se R A R - ISt IAERFE R A ATIRE » E O
HOERIER » Gt —sexZfl > RREMMET - LR HREHEE
Bz i WRZMRE —HZEEK - MG —mERGINE - &
MRIIER - H2 % D DERE MR - FERERIER S OK 2 &R /it
HER SCBRBSAR ST - e tH— SRS B ERT AR - 55— > WII=ZAT e 2] A Re
non-findings > 18 LE#¥IR - FIE LIk IR Ar sk dn 2o N B /DTEXC R erieE] - nlRE
— B~ BORAIED o MRERTRIRIEAGE - IR BRI 2 R H Al L BER R
Kl —H% » EARNUEE R HBEH - A5 RERITNE statistically significant » it
BRI E A 2 358 AR B B e R AR A - AIERS R



XXIV  #EBREBREE 2016 T 10 BE+HE

AR - (AR S - TABEFRE T sE G » WaF T
AT © FUR ARG ARACR AL IR A MO R K RS R - R BUE
JEFGE 2 R BN IE RO - SIS A LR, o AU - A1 2

mEN :
ARl o —HRIE > MHEIETE Bayesian lRAHANE M > Bayesian
WL posterior distributions = HIAERLT » (RIRA AT EEIR S LEE > KE

RARE 4 Bayesian (U0 » (KBS T HESE > HEESRD > )
FeEE—EE - SRERIEHLE [ posterior distributions * #7238 credible intervals 2
N EEH -

ETHREE - (HE 5 7T EER frequentist 35 » HIEEESEH 95% 1Y credible
intervals °

PR : 3 BT 95% MG » REBERREE R XE » GFE#R
68% WLAJ LA o i LAFRAE FTRE R AT B R AR AT FEEREE N BEE - (R =8 H 2K
WRAT o fR#E A Bayesian * BtH confidence intervals » A& IR LR - &1
SHHAIRBAREA confidence intervals BHIZK o £ 0 HI% A {E confidence in-
tervals FHH » FAALIREHE I EEIEYE o HIREEPR I » IEE IR
i) reviewers 1% FRAZIRAUAS IR o FALH IR - FEMHRE F IR ] LI
—E  EEE p-value FiE o ZURMIEE BRATFERE - ATRERLLHE/ N
Do ARE—EREEH - FRHEE RO —E MR - FES el HfE
NE7 » RESAREE SRR > Bk 7 BEER.25% - RAEEE B IR ~ 7RI
i o PeAE N TR E SR T LB BI R INGR prior » FiAlRE &8 e R BIRES T
INFRARE R 5 TR RIS F - ASA HUEHIAREAHEEIARES (context) Y
BB - FRIANAT A PR 258 4 e e I S I > a8 B2 E R AR ARAS
R FRNEE - TS KEFRIE prior FIEEME: - FAKIE/EHEE S H Hib
B DIE g — B » PRS- FE 8GR prior » AIREEL SRR [ 138 S At 8
p-value PIfEBBTER articles FHERHF » TR TTRE L2 —BE o FLASRELREEFT
ARG EE G RERRIE L - A DIE S 2 H AR T (R SR Af 1 e



BEETEMET : p BRVERT XXV

(B RA LIGENE S GRS R I 2 BRI FEEH prior #U5# » FIRE p-
value HIFTREREAN @ EEX o

RAEE :

HETRZ FECAIMRE > REEZMNEELE > REESIMIMER » KA
{£—Blth » ZHIEEE]—{EH ] —— Basic and Applied Social Psychology > tH:%
T ASATES R HATE - FAERT - ASA BRVE THAITI—JASA » BHERK
FHT SRR IR U p-value [1USCHE 2 SR MBCRIE R
—{EFEEE > [P Wi 2

mEL :

TRHIK > JASA HISCEIRAEASHAEE » FARERIZIRIIRIE o (HZHM
MIEAERE 7 > BASP (EMMMBORHIE 25 » ASA B —{HEIE » T2 official
statement * s&{L#§7< official statement Z Fif 1")—1[& [ & o FHS{E [0 3T ASA IE
{EEZHE—{ official statement © 238 official statement HEJR BASP A E
e N—HkH o [Kf% ASA ' official statement * 5 —EE{ER A p-value & {1/ »
Bl GEH p-value $HiR o ‘B p-value FYIEREE ZHE 2K o #3530
HER B IEMERIE SR » p-value MR ARIE » RENEERHAE - FEHRE
RN > KE model ¥E5TUFBZRIR p-value N—1% ° Z{H ] p-value
Ve E » BT o 2RI E - FTLIRIEAHE p-value » i@ a° ME T o
I AFIERE RO AL o HSE AR R - WAB KGRI
b S BEZRHIRTRE > Al model #&aBEZRIMIRE » SERTE p-value AT LLE
ARHY ©



