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Recent advances in Bayedan hypothesk testing have led to the  the average value of the sampling density of the ohserved data
developmant of uniformly mest powsrtul Bayesian tests, which  under each of the two hypotheses, averaged with respect to
represent an objective, default class of Bayesian nypvuhnd; wui the plmr u:mn, specified on the unknown parameters under
‘that have the Sams fejection regions as dags each
Bated on the comeondence betwean thess two dases of wsu. Paradusically, the two approsches toward hypothesis Lesting
itis possible 1o equate the sire of classical hypothesis tests with  often produce results that are seemingly incompatible (13-15),
vidence thresholds in Bayesian tests. and to equate P values with  For instance, many statiticians have noted that P values of 005
Bayes factar. An sxamination of thess connsctions suggest that oy comespond 1o Bayes factors thal only Bvor the allernative
recent concems aver the lack of reproducibiity of scientdfic studies  ypathesss by odds of 3 or 4-1 (13-15), This apparent discrep-
can ba anributed largaly 1o the onduct of sigrificanes 1888 M ynoy stems from the fact that the two paradigmes for hypothesis
unjustifiably high levels of signifisance. To cermect this probdem,  esting are hased on the calculation of different probailities:
wvidance thresholds required for the declaration of a significamt P yolyes and significance tests are hased on caloulating the prob-
Finding should be increased to 25-50:1, and to 100-200:1 for the  unility of observing test statistics that are as extreme of more
daclaration of & highly significant finding. In terms of clmial  cypeme than the Lest statistic actually obscrved, wheress Bayes
tess, these evidence standards mandate the condudt  faciom represent the relative probability assigned w0 the oh-
of tests at the 0.008 or 0.001 kevel of significance. served data under cach of the competing bypothesss. The latter
compasison is perhaps more aatural hecause it nelates disectly 1o
cproducibility of scicntific rescanch is eritical o the scientific  the posterior probahility that each hypothesis is e, However,
endeavor, o the apparent lack of reproducibility threatens  defining a Bayes factor requires the specification of both a null
the credibility of the scaentific enterprse (e.g.. refs. 1 and 7). Fypothesis and an aliemative hypothesis, and in many cirum-
Unfortunately, concem over the nonreproduchility of scientific  stances there i 1o objective mechanism for defining an alter-
studies has become so pervasive that an Web site, Rewmcrion Warcl,  native hypothesis. The definition of the altemative bypothesis
has been established o monitor the large number of retracted  therclore involves an clemsent of subjectivity, and il is for this
papers. and methodology for detocting fawed stodics his de- reason that scientists generally eschew the Bayesian approsch
veboped nearly into a scientific discipline of its own (¢.g., refs, 3-9).  toward hypothesis testng. Efforts to remove ths busdle con-
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o RILF—%4. Rouder et al. (2009, Psych Bull Rev)®BF

Evidence against HO

Decisive Substantial Positive No
28% 19% 22% 31%
1000003 Decisive
| 23%
100 '3%9 Very Strong
6%
30 iesle
— o
[=] Strong
& ° 10%
o ' % Substantial
B - 14%
g | e
= g Anecdotal
L1+ pe 18%
m
Anecdotal
14%
3 Substantial
15% o
1/10

Johnson (2013, PNAS)

olohnson (2013, Ann Stat) DT —HRFIR DA A Xt&
EI1ENLT, plEERAXT7HIE2—(BF)DHYLAD
EEREDIITS

09 %E.p =.05[FBF =3 ~ 512/ ET 5. hld,
BFDIZHE M AEIREL TIXFRUVGEMEIZE Z L.

o BFOIZEEMZERTRUVOEEESNSBF = 20 ~
50IZ¥ T 5DI(E. p =.005THS

oL=h»>T.

p <.05 p <.00

5
o

ol BT ELABKEL. BEREMDOHENREER




[p<.05 [T HTELHREM?
o Z53HhELALL
oBemM[ A IHERLBFTRAE RTINS

(Rouder & Morey, 2011, Psychon Bull Rev)
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Table 7. Comparison of P Values and Pr(H, | X, Guoa) When n, = §
P Value (p) t Pr(H, | X, Gror) Pr(Hy | %, Guon)/(pE)
10 1.645 412 1.52
.05 1.960 321 1.67
01 2576 133 2.0
001 3.291 0235 2.18
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e.g. Lee & Pearson (1925) Biometrika
Table of the First Twenty Tetrachoric Functions to Seven

Decimal Places
Table of the First Twenty Tetrachorio Functions.
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. o~ N . A iPS-MEF
EOTWND DL, false-positive D& LT H s, MEFs, and iPS cells (MEF4-7 and MEE18 ata-were quantified by real-tir
%‘B}Sb\ Lﬂﬁzt values compared to ES cells (n = 3 *‘p < 0. 05 *p < 0.01 xompared to MEFs.
akahashi & Yamanaka, 2006, Cell)
~ = 4m The Standard Model Higgs boson is excluded at 95% CL in
° FEL\J'J'FH,.“{&;.RHO wﬁ%m J:O—C L\T*L\'_&ic_ the mass range 111-559 GeV, except for the narrow region 122-
Igﬁj‘é\ t[,\j*$%ﬂﬂf)\b%ﬁh'cﬂ'c[i’? 131 GeV. In this region.—an ass—of events with significance
5.9a, corresponding r is observed. The excess
is driven by the two channels with the highest mass resolution,

H—ZZ" — 4( and H — yy, and the equally sensitive but low-
resolution H — WW ™ — ¢ufv channel. Taking into account rhe
entire mass range of the search, 110-600 GeV, thesleb
cance of the excess is 5.1, which corresponds &

(ATLAS Collaboration, 2012, Phys Lett B)
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(cf. Gelman, 2000, Comp Stat)
. K
Sign(fF &)

Type | error Type S error

Type ll error "““"" Type M error
ERISTHEYE ERITLES !

Magnitude
(KEI)

0..EBYLEFTENWTRATYEA
o BREEIARE

o pfiE &sampling intention, &1L 3R Al

HERLR A X DB
o RAXGELIE, BYEHELHLEE R HHH

B#e BN =
F—5X  HEEM  EH

pELFIEFRBIDES1DDEEER

oplElE. 2TV T DEILRBIZIKET S

off]: A/ F12E1R (F TIMEAH =, ZDAIUIE
27N ?
Ho:m = DHETOpEERDDHEE

ol4R;R1) M2EFIF B ICEMERITREOTUL:
LELZIERE. p = 0.073

o[4KiR2) M3WMEBMNEDETRITHICEMNERIIR
FOoTULVEE BEOZIERE. p = 0.033

oRLT—4THp < .05HENDZEDHD O
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(cf. Kruschke, 2013, JEP: General)
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ofFEDEYIRLTE. N = SOENEYREND
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[R5 2]
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6,7,8,9,10CHIEEMNENTN20%T DET HE.
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f(®)
= 0.2t(5) + 0.2t(6) + 0.2¢(7) + 0.2¢(8) + 0.2¢(9)
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Light at night increases body mass by shifting the
time of food intake
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AR ER
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EHRIREZDRA X T7H5—

oc; EHIWRERH, DBRIAD D5, [BIRIREEH, &—
T REE (ETILDEHS, complexity)

of; EHIFRRH,DEER D HTDS5E ., BERINGRH, E—
T HEE (ETILOHTIEEY, fit)

THy: i > 1o IO FCOEMH T E BB S
ERIN E % ¥ Kiil

IFERIRERDANA X T 7O R —
oc; EHIWRERH, DBRIHD D5, [BIRIREEH, &— K
T REE (ETILDEHS, complexity)

of;  EHKRERH,DEES DL, BHRIREGEH,&E—
T BHEE (ETILOHTIEEY, fit)

OHEH Z BT HRAXT703—I&

fi
BFy, ==
La Ci

(Klugkist, Laudy, and Hoijtink, 2005, Psych Meth)

e

OHl:.uLD < Upm < 12594 ﬁbﬁﬁﬂéb\lig{ziilii%buj—é
oHypp < {tpm, prr} BHRESGWE, KREILEMT S
OHg: tip, Upm, KL ELIZ—E L=BR (LA

H, H, H,
¢; (complexity) 0.1667 0.3333  —
£ (fit) 0.9277 09349  —
BF,, (Bayes factor) 557 280 1.00

PMP, (Posterior model pr()b'.lbiliiy) 0.59 0.30 0.11

FHM-T0J54 > FE RIS EEDH (LETab3)
Hoijtink (2013, chapman&Hall/crc; 2011, Sprﬂ

BRI TDEE
O TCHERAAME>TERNHEESITHID?
»&5675Z0)'I‘%$ﬁﬁgﬁ(E]%%‘S‘equivalent setiZ@9 5%
o) TlE. BIERBEDHENAINIEHERICE

BIDEDEEELAELY  (Hoijtink 2013, int Stat Rev)

l r ] International Statistical Review ‘

Revue Internationale de Statistique

International Statistical Review (2013), 81,2, 207229 dod: 10111 1insr. 1 2010

Objective Bayes Factors for Inequality
Constrained Hypotheses e
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"All models are wrong, but some are useful"
— George E. P. Box
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(pic: wikipedia)
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KISS: keep it simple and stupid....? (robert Axelrod, 1997)
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Pseudo distance from origin

T
Jaeger et al. (2011, Linguist Typol) Fig 2.

B@ﬂ‘%’;ﬂ/ {47X (omitted variable bias)

y = Bix1 + Bx; + €
NEDOETIVEDIZ, RAZEHLZEHTIC
y=p1x1 t¢
#E-o>TLELEHE

0P, = 0 or x; Ex, HVEFER — /AT RIEARL

OEITRHRITNIELB DHEREIZNATANHS

Cor(xq,x3) >0 | Cor(xq,x3) <O

B, >0 EDINATR BDINAT R
BOA(TR  ED/SATR
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BEZEHDIGE
y=PB1x1 + fx; + ¢
NEDETILEDIZ, HBAZEHZENHT
Yy = B1x1 + Boxy + Baxs + ¢
E-TLE-I-HE

OHETFET/INA T RIFARLY
(M. HEEDDEITREED=EMTHED)

BRIVNVZEE/ N1 7 R (Clarke, 2005, CMPS, Fig 1)
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]

FIGURE 1 The effect of f; and ryy on the difference in the absolute values of the two
biases.
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http://data.fis-ski.com/dynamic/results.html?sector=JP&raceid=3854

F—4

> jumpdata

name year nation jumpl jump2 points

1 STOCH Kamil 1987 POL 139.0 132.5
2 KASAT Moriaki 1972 JPN 139.0 133.5
3 PREVC Peter 1992 SLO 135.0 131.0
4 FREUND Severin 1988 GER 138.0 129.5
5 FANNEMEL anders 1991 NOR 122.0 132.0
3] KRAUS Marinus 1991 GER 131.0 140.0
7 SCHLIERENZAUER Gregor 1990 AUT 132.5 130.5
8 HAYBOECK Michasl 1991 AUT 134.0 125.5
9 ITO Daiki 1985 IPN 137.5 124.0
10 SHIMIZU Reruhi 1993 JPN 130.0 134.5
11 KOIVURANTA Anssi 1988 FIN 131.5 121.5
12 KOT Maciej 1991 POL 126.0 123.5
13 TAKEUCHI Taku 1987 JPN 132.5 122.5
14 DESCHWANDEN Gregor 1991 sur 134.5 123.0
15 ZIOBRO Jan 1991 POL 12B8.5 129.5

http://data.fis-ski.com/dynamic/results.html?sector=JP&raceid=3854
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Figure 52 Nine draws from the posterior predictive distribution of mortality
rates, corresponding to the nine draws of Figure 4, with the raw data (solid
line) as a comparison.
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