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pHIE PR THMHINTEIEEET, IV - T vy —E plZBNT 5T EZELEL, 0052 D p D
fHICERE LT, T OEEORFEIHME NI DRV, pHEOBEIEERRE LRI, plEZBEICERLT &7
&, WIZEE IR A IR T515T p<0.05 Z3RD B FZFITEL L, KEEORBEORE I ZMHAL TV B IR L TV 5. I,
2 OFEFEDHY T p HOFEIEZETNT TOB W, B2 2R/ LR VIS, p EDRERG S LTS 2 iR
FRBINREHEESE L Ba L, pHZFEILT 2 L TR ZHIE T 2 ENRMETH D, BA RIEEERICH D
TLBREA5 ERmL TS, BUE, BAG 74— LT, TOMER#ERT ZmENINL EHTED, MEinDONAE
HIES LWA, SBINEORMICEKERBIZ0ONHB O, pEMNFEILENZRENENOIREH TRV, EH IS
P T — 2RI G S, AR TEIRICE DN T pHORIFESEZ 5.

1. FIREEH

BIE, HARHROMETANE DOPEEDREIEOREZBEL TS EbN%. By T T — XDl
RIEBOVTT—ZOERMYEZ ZICDONT, MR ETEFTANKDHZEHEICEZ>TVS. FEA
EDZHEEDKEIZDOREN SV LRICHE > TWa a5, 20Uk Mpfl & MHEHNICHE
(statistically significant) DFEZA 5. FEEHEHHSLLE, HHYL TV THEHHEL] S VWS #ET
p MY 0.05 DL R TR NEZIT ANS IR0 EAREMICHI L TWaE D, taflAicBi) 54
HET— 2D LVHERZHEA TS LWV S HRICHES C LEmdiRn

REMNICEE]) & Tpfil &, @, WEREMERICHRE LS Z2ERILT 572D
ENd. 2R, 2RI DODORRZIEENF—LRX—VICERENZHEZRE LIz
EZZTWS., JRROBLUFZ L, HEILEN39%DI—Y—D7 1) v 7 72EHEDT, BIDILEN 30%
EEEDFELZRALEGS, TOBVWRHENCEDEKZELTVSDN, ZhE MR
B > TeDMZHLMCT B 72D, Kl ZNAERGEEZITV, SRS THE] THAHhEMZRX
ZTEMTES. plln 0.05 XD KZFNIMHANZEHIML, 25 THRINEX T DENEHENIC
EUNDH B LEAZLBND. i, 2 DOEIRAREZIFORIEE L 5% 2 MIATEDH 7z W
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FTHHRMELEZZTENZV. DX, 5% ZHEKEE (significance level) & FETF, HIRICIE T %
fEHRD 0.05 IR (p<0.05) THNUZ, SEDTER ENHS TOASATRENLE &S, 15 D28
EORERE UTIA, T2 AR (significant) &FES. IS, HIRICE C B EHED 0.05 LLEDOY;
BIMERTH S EZ, HE TV (notsignificant) &L,

Db, BUE p EIXRENG (null hypothesis) ¥ MGEEDFA L UTIAL b, Matiz 4%z
BT 272bD—D0RHEL LTRHEN TS, L L, pfEOFIHE, p<0.05 &\ S FEHIR,
DED pfHN 0.05 KD E, WIKGZTAT 2 LW HAHLE LTHRS. £TAD, Thicdw
THHINEMRE L ZFEL TV S, pEDBENES THE T L L, Mgk T— 223+ 5%
TEDIEHNENS LWV S ONZTOMHATH S, p K UTEHENZIEER, pEEBEHTERL,
ThHROBHEMENE L BV EVIHERBIERHL TS, L ob, REHEED HatcaERE] 2o
e LTE, TNRRRBERZE®RLZWT ENHEIAT 20805 5.

2. plE&FfaD

plE&EIE, XT3 pld probability, DX D R ] OIRTH O, FEMFELZEY (null effect)
ERELT, WELET—2BRUX MGG T — 2 ZIWE LR z2iEd. Lieho> T, pliid
HERNMFET 2D EDDMERZHA BT LITTERY. LML, TOHEGRIFIE> TV T & ZHi
RIS, WEELET— 2 EI3NETERZDIUETE TV ARV K DR T — X DEREHZ BT &
MTES.

ETAM, plEDVS Fo0 E AT EOMRIZOMN. pEEEZ BEIC, ZRTREATZHERDOFH
ZEOHLUTAHAXS. ez, aArz2RTT, RuOWHEE 1/2, EHOWERE 1/2 TH 5.
YAao HlANRIFS &, 1~6KA 2 FOMRIIZNETNL/6THS. BV HEREZS S L &I,
[Yramh6 2875, a1 BNEHZRIT 217G EDNS 2 H LI EF OifERZIEL TS
THUTHRLUT, EROSEHTIEEHE L WIS LU CTZLLEE LGS, pEEHENICHERTH
B0, EOXIGHMEDMERIZEA I M. ZNNBEENBIN—TICEZDHZHERTHS. T,
54 p<0.05 THNIXEND 2 L FEAB0N, FHUIEE EANBI I —TIEDNRVIEREZIRT. T
DEZZEHNEZ 2Tz T A 206 LNEWVD, pEIVNE TN WVIE EZDIRWIERD/N
T, EEHBHXHIE5.

UL, HEBZZARICEHETIZ R, BN X AL TV ASHEROFFNCDOWVTEAT
HED, FURXLEFEMIFOEN, (2, Y7aaz2RF3E) ZTTICHI>TVWS T IR
WL RS, SURLEEMEOME (1 anofs) 2L, TNENOMENFHLET B
RERDTVBehbhsd. LHL, ERPIROEKTIIINEWTHS. DED, HEE, ik

D eEREGEs, 5 TH) & UTRRLYT 5. Mhifkdiz TH ) E&RLT 5.
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BT TICHRZETED, WIRRZROTVS. L XL, 6 NEHIOFKETH SN, 6 HDOY
Aaah 5RO, 20 @MDY A aah 5Riz0Nn, ATy hRMOMEMSHZNE DD SHKIZD
m, 6 ZFBROFERL T DL, ZTORKNZ EDXSICHIT 20, REAEDETIT 2 METH 5.

EEDNTFORICRNE, RENEBICERL TV EDIKEED CTHMEREANZD & D%
MHZNEMCONT, ThIEBINEHFTH 2D, T A LEFHETERV. L, Sk
D CTHIIMDZ  DBERN S DFEEZF TS, MIFRENT VX LICHEE L NIRRT N — T 7% 3%
ARRLE, TNHEDCTHDEWGRE T VX LI FFOMBRICKS. Lieh->T, 4, HHLTWS
MREIE, BB CDT UV LEMRIET T, TOREOZIZY Y TILBARELTVSE DD
IW—=THDZEZDD, TNEEMDT VX LBERICIZEDDDINEEN. ThHEDT VXL
BRERFIFERCENEINZ DI TIERL, BICEFE LRI IV — TN VR RD S T Lid
RAlfEirc LIz >TLES. b3V A aao@Enenzidbshmh 5k, B0
RN 6 THAHND, ZNMN6HDY A I SRKIMERIIENTZTH 20 ER S T LIFAATHET,
COMERDFIHRIEITER Y. LEM->T, TOHAED p EIFRESFMFICEDIHERTHS C L2
fifd D %.

WEDONT KIS, fHaT V2 LFERTEBINRENZHHT 2 T L&, ARG
KT RN b ofz. L 0blr, BE LRI N —TITENIRNERZHZ T NEY
N, FHBRCTHLLUTLIEREBRD LR TERVEASINEHIEEREZS. bBAA, YAan
DY—VIRD L, TURLBHRENHAIONTVS., ETEZITCHALD. &AW, Aoy kv
VAR, BT EEMIORHE) ULh o v R LICHENE S THUE, BISMTAT Y kYU
SOMRIF0THS. 20 OV A AUDEA, IXTOHFERIT ZHHIE 1/20 T, 6 HTIHhD
KBTEEME ELBVWES THD. 6HY A ITDERIE1/6 T, TIHEKDATREMNID LG
Bole X DB%MT 2. Lich> T, MRZEMHICEIET2DEH LW, ThEDBEROTMNS
AHBER L DEHRT 2DIFZNFZEH L BVES THS.

TOXIBTEZNH, FIEHARERZFEKNORMEICH LR L, HUEEOMRMEICKS C &
ZFRALME LNGWV. ZO@mEIE, H25REFRNTT V2 LRI R 215 2 MR MR
B, TORERMUDER N SR D MEADTRNTEA 5. NESRMFTH SRR NS HEHRIEHSH
IR TENE, FROBERZHMLEVEBEE D - LfHICRS. TOUDRSIRGEDFIETH 5.
IREHMGEE 21T S B, &9 —EREERYII G2 0ENHS. CONERHZBERERETZDT
Wi, HEEREEPRTZEODNDZ N5 TH 5. £TEEGENBT I —TI N RO EREL
THEFE, TORFEEZHRIRENEINERT, ERHZNE I D] OBRGFHIRZ T LN TE
BWEASD, WiiEL Tk, OBV _DDT )V—TDOHTT V& LAz L, RERS
REBDHEREHET S L, hrCERIEDTE 3.

plE&IFV SN E VS ICHIWVICER S &, ZNMESRFICHE DN TERS NIRRT > T )L
DERTHBEEXRTEEREAS. TNEHEIEENAMICT V2 LY > 7 IVERN S & BN
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FHZE D THRET ZODOHEEZY IV THD, THEMEFHORMETHIICEINDET,
TOBRICHHERE, #Ham, BIEE VI FEDBEZF 2R ELE7HIC, ZLDOANMERBRTE S
MifEA D B I ENRWV. L L, [HGEHNICAR] X p EICDWTHETE/2E LTE, p>0.05 DY
&, [0 7N —IC23730 ] IKDOWTEDEITEZNE I NTEA I M.

MRt AR SAGHIRGEE, RO, pED 3 DOBERICE DV TWS., KGR, Yo7
VT — 272 IO TR B NI R RS RIS B > T A i 2T A M 5TV S
N%. i (alternative hypothesis) (&, ARDIGEDMEIES> T3 L lbNns L 2T AN
ZNERFHTHS. SWVHANUE, FTRMKHZIERL, ZO%Y VTV T— 2% H0 Tl
AL T B EDEMAET 5. & UBOL UadnuE, sz Ans. Z 2 ChfEaih
ALY 2SN IWTd % 72dicld, p iz HWTZOREINCHEREZIET 20805 5. L0b
VF, T2 DRNARZ Y R— b9 B AN D 2550, MRS ZIEE U, ShIfEiz2Z 0 ANnS.

IRFHREEDIHNE, NEGERDOKEHETH D, IFHDOE T, HHFFNET ZAHelE (FER)
EHEL, ZTOFENWNEREROFFTHNL, AKET DRV TED, SENNEET B L,
W (H, @ i IC AN 22 2 BMA AL L, Mfdl H,  WHEICENH D) 2%
FAND. NEHEROFMHTRINE, HENSIZENT S N TER.

UL, pfEDREIE, pEEHaIaHONHEL 32 BFAFER (At Nete 77— 207 o
YABROY Y I TF—=2OREMZIRLETNEES RV ERENNETHS. ZHick->
THIERT LEABDHENICFEEL TS, TT TV M &, sOditat & #atite oMy
AL, miBERMEIR, HEE, FEIRAEDO T — 2R E 2 IE T — 20 MO TH D, %BER
INT A=2H}EE (F 2 TINC K B/8T A—Z 2 ZHEET %) LAGHRGE (> T T — 2 hST A—
2R FE T IR ORGHZMGE L, KDL T 200 ZHEET 2) I3 ENTES.

&1
BEtEE D — > niEE

RIEDHER T D ¥R
[

p20.05THNIE, HBE, Hifs O— ELWL

p<0.05THNIE, Hofs,

p>0.05THNIE,
[ ]

p<0.05THNIE, Hofs, HE O—] ELUL

HoldRemiRs: |
Hy 3 37 {38

HoE,

(FEHIFBO
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IRERGE & FHRHEEIE B> TVED, K1 TRLULTWS KD ICHEE THNIXIS afHEE 2 o
BOLLE, NEGHEROBENTH> TELZONREMEND 5. IKEMGEETED 5 2 DDAz %
WEND 5.

HREOWME, RN E (Thbb, Z“D0Y Y FIVDFEHICENLY) THho>Th, ¥
YTV OHIH, FEHEOEH, MEFCXD p<aBEENTES, RIERKHZEAL, iR O
EZIAND [ DOV TIVOVECEND D] LWV HEEDH R E K%, TOR;, JLLEZIRD
Z TR LY, BEAREMT 2@ E SR, HEEILTHR o (ZHENMICRE LIEEE
IKHETH 2 T8, WHIZ 0.05 £721 0.01 THEH, MOBMHEIEZDIEASH. =& 213 0.03, 0.01
BUR7EA S, FEITIIATRETH B (AR TERTV S p EOFHMEZHENT S U THERD 72130
LOICERET %) B, BUE p<0.05 £7213 0.01 1F5d@H, FHRFL L TONERHELROFFAERTH
5.

EoMOmIRIE, & VRIS (DFD, EEOWY » TIVOFENGEN D) TH->TH,
YTV, FEtEORH, BEECKD p2a MESNTES, IMENSIZZD AN, SRz 5
HT2 [TOOY U TICENDZ EEZLNZHBEREV] EWVSHEDRERS. 2721,
Wi, OOV YT IVOTFCENTY, HEWVIE T DODY U TIVDTERECTHE XS ESH
HEU&R0. BGEEd 2a0c i (55 2 FOIRZIL I iR R RED MRETN TRV,
C DR, JEUTRRD Z ARk DR & iE5.

3. pfEEIRERAREEDEEIR

EHNICARED 0D SR 19 i 80 ERICIRAIC R BN, EE OB FAHE PG AE T F >
VA AT FRE s Ty YT —A (Francis Ysidro Edgeworth) (3#i5H6E TS CTfEbNTz. M
DEHEDHNGFESHEENEVES TV, Ty VT—RE, TOEENEDL LVDFERTY—
JENTVE VD TEROH %] Ziam Uiz, YRy VU —ARFRAE [ ENR e
B3| £ T—EDAEEMENH S| EFFATWZ. LA LZDE, pHEIEZER TOREFIERL
TEeWEhole.

fthrs, pMICEIT B XMATIET v v ¥y —IC Ko THESNEHRL TV IHAEZ L. FiT,
FZUOHTHRT p & Z DI HEZ ERISRARNZDI M EE D S1—)V - €7 >~ (Karl Pearson) T,
WDZEMSZNABNEHE LNVEWD, Pearson 1114 “FMEIC DOV TIEHI - TV BIEWR
V. A A IERBEICEE T B RS 1900 4F The London, Edinburgh, and Dublin Philosophical Magazine
and Journal of Science T2 DML ICREIN, WA FRTCEADLETHNMEINDIF TpHE]
EEENTzEDTH S (K2).
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2 ET7VVORYER
158 Prof. Karl Pearson on Deviations from the
that denoted by y is given by
B [‘i\}:f...e‘h’dxldx, . dx.]:
- Um...e"h’dxldX,. . dXa])’

the numerator being an n-fold integral from the ellipsoid  to
the ellipsoid =, and the denominator an n-fold integral
from the ellipsoid 0 to the ellipsoid eo. A common constant
factor divides out. Now suppose a transformation of coordi-
nates to generalized polar coordinates, in which % may be
treated as the ray, then the numerator and denominator will
have common integral factors really representing the genera~
lized “solid angles” and having identical limits. Thus we
shall rednce our result to

- ...;Kﬂ B
[ e x dx
P= 1'1'—“'—&;:“—"3‘_' A 1 1y

HiFT : The London, Edinburgh, and Dublin Philosophical Magazine
and Journal of Science Series 5, vol. 50, n° 302, 1900

p EZ AR TRFEE BTz, REOBLAH, st P8 CHsY—-aF )V F-ZA ) —T 1 v
3+ — (Sir Ronald Aylmer Fisher) T»%. LUK, JELISHEN, p IS T2 BORMOBER T
Ot A%z fE> TE . Mt ZORMNMRGEE T TICHRmEZ G 2 BB FRICE > TWV5.
T4y —IIfREENTVBDE pHEDED, [T 4w v —2¢ik] (Fisherian) &IN5 K
MREED B TH B, 11d 1925 HIC Statistical Methods for Research Workers (TWHZ54 D=8 OFfE1HH
LD LW Az Uz, TORICK > THRZBHROHFHREHZOMEIE L L Tm RSN T
Wa. JIEARDHT, HRENEDE S ICHFHIE DGR ZFZBEDO T — ZITEH LT, 7— R Ik
DWTHR LIFERESZNENERELAMNBNR ., B3 E O TREETS HE, C
DOMIEIFT— 2 L ZDIRGE T IV L OBEMEZBHE L, pEZEKTHI LN TES ERELE.

Taviy—Id, HHLE, pfEZz 0.05IC8ET ST LOMAZHREL. ChicDOWTiE, 2
WEDENHULDE-BDLNEZNENENZHIWT 2B, T ORIfEZ PRI S 2 OAMER7Z &
WOEKTHS. IR p N OMIEZ T 2HESEETE2DT, TORMMEBEA 5T
RS ERIC IR Z DT B2 RE TRV EIRE L. 20/, 74 vy —DIZDREIEFTEITEL
DNITZITFANSN, p<0.05 FIEEIC THEHICHRE] IZ/&D, MetPiEfLz-oTk.

20 PHRAEIE R TIC, MEEIRH A2 THGHINICAE] 72 THEHNICHETE AW LI
Uiz, THE] LWS FHER, HIlcRAd —HMOREE LTHA L. TD%, MatiichARL
p HIZZDHEENED SN, FIRDVEZICAZICONT, FEAEOEENEZHE 3 2% BB W
AL x5 T X 2.

IREMREETIE, pElE, IWIRSIDETH 2 LIRE L LIS DN BRI BN, B
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FOBIRER K O EWEGAIHANBENT D T 5MR2RK T, WRMEEKRIGEGNICZLT 2%
fiTdH%. LL, SACEMRZ NSO DEMENRETH 5. 0.05 IFEVE TR OES MY
(WEEkHE) L LT, FRZIFANONAAENKEE LT, REOLOPICHS TEDE L] &
ToTW5. 0.05 WV ERENENTNE 7, & E Ll L Tz plEICid e < Fix 5 ME i
METoENTz. THIC, HEHARMEEERHARTEORGEIC U VXL G IC 75 > TV B Tz
&, pEMN0.05 AN THZNEMNE, HAOKEZROZEEGEYAELLE>TWVWS. T3, p
EEEOERIZZNZEREETEEVE I ICEDNDD, p<0.05 MEEOHETHE Ko 7.
HAZER T % 7201, p HOBEMLIRHEBEHLIE U, kL E o — THRIBHERENRE LA
WIE B ERZATREMD D % T E b > 1256, BIBEREGIET 2 20lcBmEL )L e T
F2 WS RPN TL 208 ZOHEICH 5.

FiRo XS, pEDOEFE ZORMOEFMZIRD K-> THIUE, p MG T 02 ADTXRTT
WF7a <, FPERERER U GREINRDEDN D ZRGET 2 —BRICT ER N L 2RV T &5, pii
DRKEX L, ZNDERFUEICE L B2 CThimZ T DR GHIN TRV, —DOR
MREDORGE 7" 1 2 A B BRI TH 2 D EDIEIIFERETOBRBEED S i 7D TH 5. V2T )L
DRENE, GRS, FHTE3BIRTRLE 7 — X IEDORIBHEZERT UL, [O %2
RARRICBEIEL, T—2OEEEZEMRTZ ENIRTES. TNUCK-> T, Y EMETET IV
ZIEIN U THGEENEDIE, REZICp BB %%, LAL, ZRETOTXRTOENN, &
WINIC pEICK > THEI NG T LIZBHEV. Lrb B REZEIGOEOBIGERE, Z0
JRRAREL T p & Z DMERFUAIC X > TTXRTH S DI Tidzwn. ERMICE, BzEz %
T ERBIEMERE T 2180 EVD, IR 7Ot RCEF2EHh0RTH 5> 3MEEREZ ST L
&, WRAMCHEOEZM L83 LR TERL. SHIKBAMEZEZZ S L1, EHE LK
TR 5RO AR, M, YIORADOKIEEENZE 7259, BAY A XEME L)L & #HIC
BIRLCTHD, FERONETHEMH LT, MELNVOHE FFEAY A XD KIEREINS D%
5.

4. plEDLE L B

(1) plEDRTE

AR RIREMIC BN T, MEHNEICET 278, BERIICIEIFEE DR S B 5 (%
ZLTWTYH, T—X0MICHBT 2 OREENIINC 72 2 AIREEDN V. T EEE T b A E
ATHZIED LWVWS T eTIEEL, MEtNEAEZMES &, pEOWEZET 2 LN TERNE
WS EThHs.

ez, B TR IS HSNS “HEMIE (Double blind test) ZHNc 24T T, p & i34
DMZFHT NI DD RTONE LGV, 45, H2EERSHDFEZMFE LI LS, EDX
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ITHMEZHIWTT B OMICDNT, ZEEREMEDLNTWS. FIKRAMUZ 100 N\OEFHZ S >
ZLHH L, SYZLIC2DDT)NV—TICnl, &7 I—T1250 ANTDIRO T THEL. —hHiE
LI z2IRHL, &5 —7R3 7718 (%) ZIRATS. LhL, SEHZETNEDS
V=T BDh, [MZRHALTWEMIETENEN. ZNREIFTEL, NEL TV SEEDH
ZIRAL TV R0 EFNERERHICE ST, MOTRTOEKMEECICHRET . HANIE, ¥
WEIRHA U2V =T EETED, IR RZRALET IV —TTIIEEIECTS, HEE
FTHhsLEZSENS. LHL, ERE OIS ICHAN TR, A, HERALEZIIL—
T3 22 AR, SEEN A N e, TIERERMA LT IV—T1% 156 NIZFHFH L
e, SAULMEC Lah o725, EFICRET W &ICKS. Fii3Gshiknizs5h, Tk s
WNEDIEAS M, IEFICHKTLIC< W, ToRA, WEEE pEZFIH U TR 27T %.
SOMANIRNIR D TOIRKDIELHRD 10% THAUL, BEIEZ DHEHRIZ 0% THBH, 50 AD
TIV—THVEE BHERIZ 0.9 D 50 /T, 0.00515ICHELWC EREKT . COMEMNpETH S, #
TAEEAD AT LI WG, EWVERITH D, B TIEARWVIERIE 1-p=0.99485 ThH 5. Dk, Wf
TR D X HTHRDE 75 FRAE R II AT L, HEMMWERNTH % nThEMEE 99.485% 125 L 7=
CEEERAT T B, AU pEAY0.00515 ICHE LV E WS T, B N—T DR TELFELELIZA
ERTHZHE LNEZVD, H—TI—TEHE T I — T X OBEREDE VRIS THE L
WABEIICTES.
COfEGME—RHELEL LY, TEERVWHRTHS. L L, pHOBEEREEICHEHT S L,
PG TH B A REMED 99.485% I [HE > TWVWB T ENbn 5. pHOAYDEKIE, FELRD
10% &V D IR SIS LT, REERDNERICHBRINTH 2RI, L, St
£ LT 0% & RIDMT OV TREINRGRAED 2 <, MIZREEOFENZRINCT ERV. Ah—T
OFERBVEIC IR > TOWRWER, SHIKEMEE-S W Zd 5 L, ZhIADMmICRb % MEIC
AN

BUED ZRTIHREHAICEE S L T2 3 XTORFZEICIE, pfED 0.05 K Th2 LD p EMNTF
ELTED, REEWIZED p D 0.05 ML ETHNE, WIZEAERIIMIRTHD, BETERVEEZT
WAH, 0.05 K ThhUE, FPAROBRE THEM) »H2 LA THEETES. LL, C
DX RO BEMENZ L. &E 0.05 ZEE R NER S RO, BEERO THEEHE] T
HB. T4vTr—hWEZERE, pED 0.05 KiEOFRET Z THAMMME Hd 30, plEh 0.01
KOG ZM 29 &2 ANSNS. FEE, pEA0.01 L FZESE, FEEHEIX D
HMTEZCLTHE. —DOREFBMTIEZ OWREZHRTLENDH D, TXAMHEL THADS
Nz, Z TR TIRERMNICZ T L TRIEZ RS, 0.05 ZFEARLDITTHS. FE, Ok
HDN—FIVEEL R, ZLOETFHIZEENTD 0.05 DIzDICRHZEE L TWa 0 E L.
FEHEMNDT0.05 Z3RDFUFTEz. LHL, KIS p Ml 0.05 Kiic x> TH, WFFEOMERNZY
RLIZSA2%%0. DFD, pEM0.051CHELVENS T LI 205D 1 DA[FENEEKT % T & T,
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IR OEEN R EREE/T D L, pEA00LICHE LV TH->TH, TR MROIEENED
Ho1E5s.

T ELRREORN TR, & SICHGA T LIS, — OIS 34 TIks R 25>
T3, fHHICES &, p AN 0.05 K AS7dIC TFEREZEIRV] LW0WS5TLThs. Ik
ZIWE TF—2INE ] OFRE LT, #iETIX lcherrypicking] &MEENS FETp iz NiF 5.
Data Colada IC#3/T &N T3 Falsely Reassuring: Analyses of ALL p-values £\ 5 NAE (X3) &, C
CHRUE, R, OB, BV OMSCTIE, p EOIRIEIIS T p EAY 0.05 ICF LWV E T AIT,
HAZRERENDZ T L ERL TS, HE—DTEBRINIE, p DIEZEBEEIC 0.05 LU RICHERIEL 725
SONRIFEL TV B T & TH 5.

3 Data Colada T E Ntz P-hacking

Economics Psychology Biology
Brodeur et al (AEJ:A, inpress) Masicampo Lalande (QJEP, 2012) Head et al (PLOS Biology 2015)
“Star Wars: The empirics strike back” “A peculiar prevalence of p values just below .05” “Extent and Consequences of P-Hacking in Science”
= Frequencies at divisions of .00125 §—
. 160 (o 2|
N 140 «
2 120 5 o
2o 100 g =7
a 80 % N
- 60 L~
40
° 20 Ly K e,
T T T s L]
0 1.96(0.05 0 ° N ° »

Z-statistic (p-value) 01 05 10 R4

T T T T ¥
000 001 002 003 0.0%as0b
p-value

HiFT © Data Colada (http://datacolada.org/41)

MRETZ BN DK ICFBRT — 2 ZHBELTWBLLE, NG LI ZEEHTHILIETER
WIEAS. L, RIEBEREZEC2R0ENTVWES S . FRHC, Rz E L ThaARTNE,
XEMZELBTENTEEZDN. FHTIE p EAFPACE 25 T HMZBMIIC KA L0 E
DEHBICZENEZWES S, AHOIRTIE, RLWEDRZTNIEZEHERTRIENESSH, HE
LERIATRTH S, ALOMFUE, BZLIMEENRMCE STZIEERL SBBVD, 594
FTCOLEN D 2. BUCRDET B/ ENE TAFREBEAE > TS KD HHWABORTH
%.

(2) plEDfEH

p LWV BAMA T TIC BT 5 ANEEGEIEIX, 2 DAY, XRLAZEZ TS,
p AR D25 [HHE I m 2 &, The/hE < L&D ET2RILDITEMAEL T 5.
CDEKS 7% pEHE LD D FRHENMCEAEDORER DS NBHKNO—DTH Y, 5TIEZLS
DHEHAHITHERENTVS LSS, p BB L TV AIZEEHTE T, HEMCHEHACET
% p fEOHAIAERICHAL TV 5.
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90 FEHTIC p EIEFEE U TH LM THED, BbN TEBEOVDIRWEFERZEFEI AbLin
X, HOMEREND ZDHENETHEOEFTOH LWEMZ LRI 2 A0S, LML, ©»
FONTERKIC, Tovy vy =MD T pEZEALRE, BoNTERT —2MMERNEER
WTHENENZHINT 2IENRDTTEE LT, WEMNRKGEETETIE A>Tz p ORI
TREIHELTHWIEDIE T 4 v oy —DFEETHER—F Y RO AEHEA 2T 2 A< (Jerzy
Neyman) & A FV ZADO#FHFEH—IL - €7V > (Karl Pearson) C, Wil S 3&FA 1,
hlEtE, Atz & oMz B RENR T — 2o HiEZIRE L. COHEE pEE VS 15T
REBEHL TV L —DDHEKNTHZHhE LR,

INETDDIRKIEF > TEIW, MOIERMEHZEDOAM NI ERFUCE LT H, EEHDT
VAV XL BB NS L, A< 7Y UDMER U Tz e A7 LIS p 7%
KENTHE L, plE <0.05 DEE, HEHERMERTH S L HE SN2 LWVIERGHEIFEZFRIH
Lz, 2wz, BHTE, Z2LOMEDTICH T 2WEEROBEEE pEIC K> THHIEN TV 5.
TSI Z YRS 50, FREEAITIHODICFIAINTNS. @H, HeHREIh
FRFE LRV ERET . p AN WVIE E, FERISM R ERIC K 2 D TRV, 22T,
WhSEEBMERET LU CGERT 2700, G ERT—2ZIUET 28, Tz K
EYTICERINCEBHEROP T p EEZRETE2EEICT S [p EEE/E (P-hacking) | 2179 Y,
CNBEWVL DL OERNGZFERZE 5L, FPICEHEELICK WK ICRES. 2079,
% < OWFEE R p VMBI RZEL T L 2R L TW 5k, R THRROD 2% L AaEE
Tld p Mz L TOW2HFZMS TN TES.

(D ASA DFERH

Z T TpEDOEHICDONTIE, 2016 4F 3 HICKERGEHAR (ASA) WY, pfHICBYT 5 A HZ &
L7z, p HICED W TRPAN RGP BERIN R VE 2 T3 D TId A<, MEtMIcEREGMERZ T —
O LT L, ITRTOFEFFELFEICEHE T 2 RIS OVTEHEINICIRING % & 5 WiEIC
BEOT 72 (K 4).

K4 ASA DO7NERA]

The statement’s six principles, many of which address misconceptions and misuse of the p-
value, are the following:

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

2. 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.

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

4. Proper inference requires full reporting and transparency.

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

6. By itself, a p-value does not provide a good measure of evidence regarding a model or
hypothesis.

Hifl © http://amstat.tandfonline.com/doi/abs/10.1080/00031305.2016.1154108
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LITRLTWVWA T, KEFREES (ASA) & 2016 FFICHiAHNER E pMICBA L TRELE
FHHTH D, pEOMHHEBRICONT 6 DDJFAIZERL TV, HEEMND, TOFEHIRELD
Z <o FEAL LNV THEgiE N, THE) LNV CIATRIRER T IE R Ah o 7e.

(@ Political Analysis DH1 LW HREE /5§

7 A ABGE O EHERE TBGRHT) (Political Analysis) (& 2018 4E 1 H 29 12 /A8 HP THi L
WHREESTEHCIT 2 a R Y b ARE L. FREOaAY MckbE, 2655 plEEHENT S
(M5). ZL OFAIMRERICI LB SHMT Lz L3I L T b, FRC p i, FREDETIV
F 7 EBET B2 ST B T RAHLZ BIC 5 A TWELDRMETSH S, COEZZ LT
BREIE 1962 T B T ENTESH, KFEDIE, pEHAKEME LTHHEINS Z & THIRD
AT Azt lzb L. 2L OHEFPEED plZis L, REMHEROEELL L L THRATY
5T LIIFKTH S LIERHL TV 5.

5 Political Analysis DREH &

free to contact me if you have any particular concerns about this change. Manuscripts currently
being processed will remain double-blind during the review process.
_________________________________ |
elsewhere. There are many principled reasons for this change—most notably that in isolation a :
p -value simply does not give adequate evidence in support of a given model or the associated 1
hypotheses. There is an extremely large, and at times self-reflective, literature in support of :
that statement dating back to 1962. I could fill all of the pages of this issue with citations. !
Readers of Political Analysis have surely read the recent American Statistical Association report :
on the use and misuse of p -values, and are aware of the resulting public discussion. The key :
problem from a journal’s perspective is that p -values are often used as an acceptance 1
threshold leading to publication bias. This in turn promotes the poisonous practice of model :
mining by researchers. Furthermore, there is evidence that a large number of social scientists 1
misunderstand p -values in general and consider them a key form of scientific reasoning. I :
hope other respected journals in the field follow our lead. 1
I would like to thank American University for providing space and support for Political :
Analysis. The administration has been extremely welcoming and I am confident that the journal 1
will thrive in its new home. The support from Cambridge University Press, both in New York :
and in the UK, could not be better. 1
"7 7 For developments and news, please foliow us on https://twitter.cofolanalysis and
https://www.facebook.co/olitical-Analysis-104544669596569/. We will continue the practice of
announcing new issues, special issues, paper awards, reviewer awards, open access, and
related developments. Most importantly, please continue to send us your papers!

HiFT : https://www.cambridge.org/core/journals/political-analysis/article/comments-from-the-new-
editor/3BE4074AAFA13AADEFF3CF7458COF77E#

@ JAMA GEOREET v 7

2018 fE 4 A 10 H, >k H E % & it JAMA) & Ioannidis X © The Proposal to Lower P Value
Thresholds to .005 N EHE N, ME/KAEZ 0.05 05 0.005 I /KHEZ DB NE R EIREL 2.
Toannidis Gl (Z & AL & DEYIEAZLH LA p<0.05 DFERAZFH L THRE LTV B IR LD, &
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SACHRH LTV Sl & > 7 iReEN B 5. £ < OFSIC p HAMATZKEEX DRWIGESZ, iRo
T TERR (BEWIEHRR) NERTEMNTHS) LRAFICHEK -7z, TOX S IRIE, p D
aafi, BEOEE, SRHICHRT 5. CORBEZRIRT B 72dIC, 7R MR RO H B 240 4
B 1=DICEMAIKEEZ 0.05 55 0.005 IC/KEEZ S HNETH % L FRUE (X 6). Ioannidis [KD
FRIZHPE U CTILNZ L TW DI TldZal. Benjemin K& 5T 72 ADOREEE D 2018 4E4JUHIC Nature
Human Behaviour 35 C55 U 7z Redefine statistical significance (GREHAEMORER) IZBWVTE,
BE L~V 0.05 05 0.005 ICAFEINEZERE L (KD).

6 JAMA ZE®D HP

COVID-19 Q &A Video and Podcast

Conversations with Experts

Trending
EBA's Six Dangerous Words USPSTF Modeling Study: Screening for Cervical Cancer in Primary Care
Opinion | May 5, 2020 Research | August 21, 2018
Views 201,985 | Citations 202 | Altmetric 2529 w ggr’"“’ad E[E FullText
Viewpoint .
AofiT0,561 (&) cite This © Permissions

The Proposal to Lower P Value Thresholds to .005

John . A. loannidis, MD, DSc!

&5 Coronavirus Resource Center

» Author Affliations Trending
JAMA. 2018;319(14):14291430. doi:10.1001/jama.2018.1526 Opinion
HIFT © https://jamanetwork.com/journals/jama/article-abstract/2676503
7 Nature Human Behaviour 550 HP
nature human behaviour View all Nat

Explore our content v Journal information v

nature > nature human behaviour > comment > article

Comment ‘ Published: 01 September 2017
Redefine statistical significance
Daniel J. Benjamin &, James O. Berger, [...] Valen E. Johnson

Nature Human Behaviour 2, 6-10(2018) I Cite this article

50k Accesses ‘ 683 Citations ‘ 880 Altmetric | Metrics

We propose to change the default P-value threshold for statistical significance from

0.05to 0.005 for claims of new discoveries.

HiFT © https://www.nature.com/articles/s41562-017-0189-z



=4 plEORIFZEZ B 155

LB AARHERZROMEE L DR Ewv. e A, MELN)VZ 0.005 12 FiF 24D HM
BARGMERZ NF ST LICHR LTV AN, pEOISHICH T SiafF 2l E, S E 2 &9
ATREMERDY D % L FIRL TV B ANE WS, 2 OERDMEGEROMIA L BHEOEN N2 L5 L, H
FUCEMEZ P TE TS ORERRRE NG, BEEIEY A7 DY 5. C OREZRRY 51,
WHERRET DERED BiRs, BENRIFD Z 2B R LR R SRy, Fiz, HAlCHREKEE
ZEamHBHTLEDE, BOBRUMBRZITS AR LLhE Lnaw. 1 EIHOMBOME L)Lz
0.05 DX FTICHHAEE, 2 HHDREBOEIEIEY A 713 0.05%0.05=0.0025 ZiH 2 720 &K 5129 41U
X FHRFC, 70 AOEH L ET— 2 ORFZHIL L, pEOER L ZOMEREZE
BINICIO RETHSD. LHLBREL LA 0.005 £ THE EFSoNz5, BigEaX hogimc ok
MBEEZLBND. TNINHISOPMBIC K DML > T, KOMFEMEDHZ T
F IR 22T S NG OVATREEN D 5. W2 SR T 2 RICE > TE, KO KREZUHY
AZICE > TH UWIRERE D B E T 2 R REEN D 5. EHICHEOMLINGESH LT, £
NIRRT T BRGNS & HICH#EIC R 2 RSN TV 5.
@ Nature O p il R OREC N

HEEN T SITHEE L, 2019 4 3 H IZ #f 9% % @ Valentin Amrhein, Sander Greenland, Blake
McShane =% OfZEH I, [FEFICERE] OB RTNEE > LB G208 LNGWERE
Uz, 151 THEHICEE] LV BESDELROBENSELZNETHH I LZEATED,
50F 7213 Z < DMEEDN L XLFFEF TS, TR AF v —1 G [HEHNCEREY &0 SHEER
FHEEMBINO RS T & 2T, 800 ALLEDOFHEDEXR LR ZETED, ZOPIC3ER{L LM
G OEEE W, D DRFUMNT X scientists rise up against statistical significance ([F}25 1%
MR EREZRNT 2 ) L) 214 MIVTHERS N (K8).

8 Nature @ p {ERXFDIETHF
nature View all Nature Research journals ~ Search Q  Login ®

Explore our content v Journal information v Subscribe Signup foralerts 4 RSS feed

nature > comment > article

Scientists rise up against statistical
significance

Valentin Amrhein, Sander Greenland, Blake McShane and more than 800
signatories call for an end to hyped claims and the dismissal of possibly crucial
effects.

Valentin Amrhein™, Sander Greenland & Blake McShane

HiFR © https://www.nature.com/articles/d41586-019-00857-9

COMFUMNF DR A FIVIFEBICSCO K S 1IN S, HERENTHS 24 Kb 7727005 B
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250 AL EDEBAMEEN, 1HEMT 800 AL EOWIFEEEEBHICSIMLE. LML, KFETPoE
Ao TEHEA, BERDEWT LIZk>TLESZAIH.

T THEHNICHE] EWVIOIBESZREL XS &I 200, &L BIE REHNCER] vs TH
FHUNICEETREV, Whd3 MFERHNCHERE] IRV THHmAZ T EHIN—DREREBTE XS
PEOMT TS, EiE, 7w ¥y —hV 1925 4RIC p flizfilil, 0.057%2 D p HADBEICERET S T
EERPBRUTLLKE, CTOFEORMITHEINTEST, KNI 20 pEEEHLTET, KL
1551 T p<0.05 ZROD TV BRIFITELL, EEOMRDORKE ENOKK®KZHEHL THD, TFEZ
< OWMFEED pHDOBEILERDTVWEB K I Icko . FEIEEMT 2 HHEHcEE) Lv
BSUEZRR T a5 T b, 1 EAEDRRMFERETRESN, Kb TEHRWVWT V2V ANK
BLHICZZ> T LE D749 NG L TV 5.

5. plENSHHEICES

WEDRTEZLI, pHICKZRTOELAILIES L HTTWLTEA S, p EDOFEIXE
ROMERENE S NN, To & 27— 22 CIRIKN A Z BN ETh N, Mt 0B8URGiE,
T =R DJTiE, FEROFIR LR O 1575 EOF UD0HERHAN R B HED BT & — O A >
YT TEIZFEINERLBRNEAS LIRS, EWikc b, BifE, HADOHESR#OSHICE
WC, BROK 5% p HZHBRL X5 &0 S #aan Y7z 5.

p MEIZFATZ BICHRDBEGDFET 20 E I N ZBA B T ENTERWVLLE, pEIZN 5D,
RINCEETH 20 EME, B ZRME LM E RSO E LD T2 LETERNDT
bHB. TH%%B L, THEMNCHEIE VD MmEANNICEEL L EA DT 5T A>T LET
pHEOBHEN S HIHTH 5701, RBAMREIEDH 2 KA 2 b 2HI> THEIREND S.

X 2DDERBOT— 2D, 1DIE p<0.05, &5 1D p>0.05 THhHUE, D2 DDFERDK
BHK L TWR EEZ TR EERY. EBIKC2DDEBOT—ZMRL plEEESNTZS, 2D0D
EERDE UA N5 B - CIRIBGGHEZRHITE S L3S 2 k0. DFED, XA U7 (Bayesian)
DT =R g UC, pEFFEHLE CRE{LT % (quantify evidence) T MW TERL. plEldWy
DB HEHNICHRE] THARMRIEEENTZITRIWVD, ENTRF/NEODICDONTES T EMNT
TR, [SHEXR (Confidence interval, CI) THNEXTE2HhE LNEWD, HEw#HE (Frequentist)
KRSV EHEXMEEETE SR AR L TOARY. LD >T, AEAAZIFFITNS a2
THo>Th, bEVEELERIRIZITHS. FCHRTHNIHKT % p EEFEOH, [HU
p M D RZZMRZ2GE Lt dHb.

p<0.05 1&, WHIHREA AL LTz T L Z2iiidic, 7— 2 Z2IBET 22 5% LhEWN T & 2=k
THEMRLTLESHELHS. LHL, ThEELLAVERS. AFTHERTVBE K51, p
TEDEFIINEDFE LR (null effect) EGEL T, FAZBEDNE LTz 7—% & X0 fiuie 7 —
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ZERIWE LRI ENS BWTH B D, HBEICHR T — 2B EFEELELTE, BB EAD
FET 5 ERELTHEL. TNSDFEELEVEGE T — 2, B EBL TSR0 T, ®
DM TVBBRNGENVERTHS. LT, FHHIE LT, ZDDOFHEBOT— IR T—4,
[ CHERE 2RO LN TES. BB EORBRNRELS L, pHERES. TICK>T, plEZEF
HAULT ThY=27 ] 208 EENEENS. e Z2IE, X T—X TV R—+T&Xk
WA A X2 FIH LT, pMEM0.051CHD DN eRSZ RIS o TTF—2INEZIEHTLES
(unjustifiable stopping rule) T &1 T HUCFLHET 5.

EHITp=0.05 & p<0.05 & Z > DL -S> TRAESKRW. x5 p i & FATz B OB OH D
HEZTLEIITTHS. 20D, o DREEZXTD, ZoDDXIITHMLIZDT S
TEIRIELL RV, g, pEzRET 58, 282X, p=0.049 Z p<0.05 L XTI 2 &, HEZH
BLTLESRNADS. Acb3dE, peBFEERL LS T5. ez, mb K
bNBDIF0.05TH5. THE0.0552KT—FOFRD THD, FAIzBHES TRIEDHERMGET
HBMERZZF AN L ZEWRT 5. £7id, HEETE, IXTOANEIEHIRZZT 5 nilc
HTHB LW T i, AIRFIIEZT ZICIZB)EUD R ETH 5. p EIEHENICAILD 25
Rt BT ENTERWVD, p=0.049 & p<0.05 LR L TH LT T & Tid7EW. p=0.049 % p<0.05 &
KT ZDREINZHZDTRIFTHS.

X9

EfOEF0.05 y—\ A OEF0.05

-1.645 0 0 1.645
Normal distribution Normal distribution
ERIOEHR0.025 AHRIDOEH0.025
|
-1.96 0 1.96

Normal distribution

CEETER

BRI, FRIORRZIC LETIUL, £ RIORERDEOL LR U, KOO p fE (one-
sided pvalue) ZffH L TE KW EWS BEL IEL <A, ZOMHNIIFHICHH TH . 2 DDV )V —
7 (alkb) ODF—ZOHEREEDNDZDED 2T 556, “DORFHZLTEIENTES.
SVAREL : 2 DD T IN—T DT —RDEREEAND D, WG : 2 DD I N—T D7 —2DOHEK
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RN EVD 2DDRENSHFET S, LA L, SRFIOEEIE asb & b>a D 2 DOAFEMEAD
bBLEZBND. WO p izl TRHZMEET % &, WAFOMEEEZRARCERL TS L
ZEMWT S, OB, RELAREKE0.05 EHMCH D, TNZEN 0025 THS. Do, i
AR 2 AT 21T1d 0.025 KiiiD p DR ETHZ. LhL, TNEMETH 2. HH&EDTHE
HERNC DWW T I D, BEINRT—ZDOLHHZ R L, MEHICERERADMGEE S NS et % &
H BT, a>b, b>a O 2 DOWREHEDWT N —FDAZID LF 205 TH5. EHHHE (K9)
TV, EOR NGO IN—FDORZRD LiF5Z L Ths. CTETEI &, wiildpll
ZHURMHET 2L LAV, LHL, FEEDLES O, pEORDICER S NEZVK S ICERT A
FEMBREND D, T—2FeHITRTY =V THE 05, TOREERAEH > TONE, pfi
OUHEL fEfgN 5 AMICES.
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Consider the pros and don’ts of p-value

Wei LEE

ABSTRACT

P-value is a controversial topic in academic circles. After Ronald Fisher proposed to form p-value and set 0.05 as the
threshold of this P-value, the debate on this topic has never been interrupted. Scientists who proposed to abolish the p-value
pointed out that due to paying too much attention to the p-value, researchers used various methods to find p<0.05, while
ignoring the actual effect. In recent years, many scholars have jointly called for the abolition of p-value, but those who do not
support the abolition of p-value think that the probability that p-value holds as the null hypothesis is an objective evaluation
standard. If p-value is abolished, it will be difficult to judge conclusions in the paper, which will be full of meaningless
conclusions. Now, in various forums, there are many topics to discuss this issue, and the content of the discussion is
excellent, but the participants' opinions are very different, so far, no conclusion has been drawn whether the p-value should
be abolished. Based on the current situation, the author discusses the advantages and disadvantages of p-value from the

standpoint of processing social survey data analysis.






