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THEMGHBRZME L HEHET 2L 28U T, AEKEHEHBRO THE S ERARXKMEIE LS,
SO, [AEROFRE 25 2 & TR 41ZRT & 5 72 BMD #EMHOfEREE 3% b & 12 BMDL %
BoHrZEnTED,

Correlation matrix:

a 1 0312 0181
b 0312 1 0416
e 0184 0416 1
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Inference for Stan model: anon_model_20bb8bfS69f4822af7976eedS4022d1e.
1 chains, each with iter=30000; warmup=15008; thin=1;
post-warmup draws per chain=15808, total post-warmup draws=15808.

mean se_mean sd  2.5% 25% sex 75% 97.5% n_eff Rhat
a ©.83 2.2e-4 9.22 4.6e-3 ©.82 ©8.83 ©.94 0.08 9375 1.e
b 3.26 9.01 .91 1.85 2.67 3.16 3.74 5.19 4228 1.e
c 9.84 3.1e-3 9.28 -9.51 -2.14 @8.84 0.23 8.6 B435 1.8

lp_ -83.56 8.2 1.33 -87.9 -84.13 -83.2 -82.61 -82.87 4489 1.8

Samples were drawn using NUTS at Wed Nov 29 13:19:02 2817.

For each parameter, n_eff is a crude measure of effective sample size,
and Rhat is the potential scale reduction factor on split chains (at
convergence, Rhat=1).

2.FTNT 4 v T 47 DOfER (Shao K, et al. Environ Health Perspect 2018)
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Posterior predictive p-value for model fit: 0.589

Model weight: 37.3%

3. &G H# (Shao K, et al. Environ Health Perspect 2018)
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W W EHIET T 2RI R T 5 2 EEE LWL, BIBEROBRASOHRE L TETD
FERE Y AV FHMICIRTRT 5 Z L2 FIBLT 5 2 LT E LWERER B IR,
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WCHEHE - ETL7e (EARMZR TR EICETIE 2 H I LA FO®EY THY . FHIILL TS 25
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Prior in BBMD A Very Specific Prior
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X 5. Fh45A D% (Shao K, et al. SRA 2017 Poster)
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DHNONLGERH DL, L, Bl LX) REWMEEEZ G/ T +—~ U A Z {57211,
B OBRILITH ETY LI TEHEEL T INREZFEET LR FELNEEZLND,

b D EBEDOFEYT — 4 2 O T B E R A B IC L7- BMDS CREBRBER#ET TR S, EEHAR
ENTWS BMD EHOZOD Y 7 v T ) LA ZHEGFHICHK-S< BBMD CKEOA T 4 7K
FICHTIE T % Kan Shao #EEEE L MERK LA L T0Wa Y 7 b =7) Ol O —fi % FitiZ 7~ 7 (Shao
5 2018! &%),

BT D201, K2R T ET—XICET 2 THD GlEET — 7 ICBT 2 lIc B LTI
k9 2%) . BBMD TIX§TX_XTOT A T —4 &y MIIBWT BMD L0 BMDL OHEEIZAEKIZ) L,
BBMD OELEMEA 7R LTV 5, BMDS & iz LT, BBMD Tid BMD 35 X U8 BMDL OHE EfE D 4K H
DY VMEARICH 572 (BEMEOM ) o ZORBEHEEIZ L > THEMERELNARLT WV E WS 3N
A XHEEORHUTH 5,

#2. 7 —# (dichotomous data) Z%I9"% BMDS & BBMD O LLii

Quantal-linear Logistic  Probit Weibull Multistage 2 Loglogistic LogProbit Dichotomous Hill
BMDS
BMD® 2 3 0 0 ] 12 0 0 a4 773
BMDLOD 3 B3 1] 8 0 12 1 0 8 833
BMD/BMDLL:
(BMR=0.1) 1.51 1.30 1.31 1.70 162 1.89 1.49 1.69
BBMD
BMD 2 B3 1] 0 0 0 0 0 0 0
BMDLOD 3 B 34 0 0 0 0 0 0 0 0
BMD/EMDLH:
(BMR=0.1) 1.53 1.29 1.29 1.69 1.6 1.77 1.47 2.31

' Shao, Kan, and Andrew J Shapiro. “A Web-Based System for Bayesian Benchmark Dose Estimation.
” Environmental health perspectives vol. 126,1 017002. 11 Jan. 2018, doi:10.1289/EHP1289 (—¥HkHk)
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BT R XA A REREREE R (Bayesian Quantile Impairment Threshold; BQIT) %5 D& H d 4512
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TERG R ETNIRRATRE L 72 D K D128 DTz, kD FIE L LI BE OBITOR] A & HEE Lot
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720, Z O ACHIRITEREICIT O LERH 5,

W ET —# 2 HWABEOE AR FIEIEIANA 7Y v RIETHY | X ESSAEZIE L TV 5,
613 A 7V v RiEE RO TIGEIM IR 2 RE =% 7 — L EBEEO BMD ZfatLicd D
Thd, ZHITH LT, FANHFFEDEEZIUEETITIT O DA BQIT TH Y, LA ElF 2 FIH
Lol T — & O AREFEIC LD BMD & W) ZENTED (£ 5) . M7 IXHAERISHRE
BMR, BMD DOBffZRL TW\W5, F= v 7 HEEEEFIND A P —2 =AM L THhL
RIEUFEAT, N ZHEE TIEHIERIFR T 7T AR ER A2 L TRk 25, Zhicky, &b
EIEBSH L TWRNWT =2 TH U R 7N AIEETH 5,
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X 6. =&/ — LRI &G = O H RSB (Dakeishi M, et al. Risk Anal 2006)
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(1) fERIGE « SRR L ~rTo U 27 GHERERT O B D $ AR oLz
(WFFER 4« P CRERRT) | WRIEd (RIFIRAZRT)

T CIIAA AHEEDO A ESEBIR T — Z kT 28 A O BlIIAFE - EH & blcEEhTnd, X
A AHEED BMD VLA FI A U7 £ i@ RS R AN~ A S 7P 2E 05 5 2 v, AR SO R
WEE 70 & D FMEREARN 9™ 2 R~ A RHEE 24 U 72 S0k - s 51 & & ORI E L, £
D A & FPEIC DWW TSR R L e lc B2 £ COMmMEZE i L7z, TR S 0 &
FEadED, LLTFICEEBEREIC R T X D ITHBERARICOW T #ED 72(3 6),

F 6. N XHEE ZTE L72 BMD ¥ D H 0 #1ACBE 9 5 BFFEBE 0D 2 JR 451

@ HAXLAL~YLL L TOHESIIR D EEH
Environmental Health Criteria (EHC) 2 4 0
KRN £ il Z2 28B4 (European Food Safety Authority: EFSA) H'A 4 AUGET SR
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® BMDEZIEHTSHY 7 hv =7 (BMDS, BBMD, PROAST) TOA XHEE ORISR
BMDS: Ul x 7o~ A XHEE
BBMD : A XHEELXHALTDH Web T 7V r—3a v
PROAST: HEFmERICESS ET VP EFEL TH O, BUR, <1 XHETIEZ2 (R
SREN—2R)
® Webt I —%iulU7/-EHINE 1 : BBMD
BARE DA T 4 7 F K% Kan Shao HHIZIC L 2 U — 7 23 v 7IZENN
BBMD O —7 ¢ U7 ¢ &R OE YD Akl (BARRZ2 U 2 7 3 -l b AR — MMTIERTZEA
INTWRNIE) | BRO2MET—# L7 — 2 OWVWTHTH FEER TENLTND Z & 2R
® Webt I —%u U7 HINEE 2 : ToxicR
Society for Risk Analysis 2022 (201 L C K [E [E T BRBEEFEF 745857 (National Institute of Envi-
ronment Health Sciences: NIEHS) DAt 512 K 5 I — I HfF
S CBMDS &R UbDEHEETH=—X - BK & ZOEMFHAICOWTHEL, 7 7Y
r—varyEHATSHZ LT BMD JEICARA AHEEE BT 5 L TORBENID BRviud 2 &
{2

(2) AR G2 B Tl A X ALY 7 by =THEREET ) 7 OEMRICZIT
T2 MARDL O
(WFFEE - Vil OXERs:) o KM (ESZER G & # A7) |
WREE (RIRRSIRT) )

AERFRETIL, A ZAHEE D BMD {E~Om I U CEBERE (1) TIHEM L 72 TRV O
REBE 2T, KEEPA A 7 4 7T RFAREAERTFELR EZF L, A ZHEEOTE I
T AHAARDL, ATBOEE & WFZEpEE 72 & ol iR, 4 1% OBATHIIE R T EHOIE IS DWW T O E R,
IR EEATO TETH-oTe, Ll FR2HEERB XU 3ERETH 20T U A NV AFATOREIC
KON HEEZ M O AESREE LRI CThH -T2, ED=H, [ L L TP Workshop HiJi %8 U 7= 71
BB LI OEHRIEICBE L CTHES Q) ICELd, A ¥ AOBIICE L TR REEEIIC X 5
Environmental Health Criteria (EHC) 2 4 03 X OB & 28B4  (Buropean Food Safety Authority:
EFSA) DA X ADUETREOERINEL RO L 9123 LT,

Eh U R 7 SR T DA XHEE OTEAIRPLIZ DU TiX, Environmental Health Criteria (EHC)

2 4 0B LOBINEMZ 2B (Buropean Food Safety Authority: EFSA) D5 A % > A DGET R T
M35 Z LRI S LTV D,

ZOFTYH, EHC2 4 0DW 5T 2 0 2 OFICUGET s, HEFUSET ) v 71281 51 A
EOFMANHERE STz, ZOWET L DBEVEL L7280, EFSATHBMDIZT 2 0 A 42 ADKET
TEEMTONTEY, WEROF TITHERNT 70 —F b _A Ximi 7 7' 1 —F ~O% TR HELE
INTHEY, BMDIE—MRIZIB TS ZHEE AT TITBRALRVIRBLIS R Y D0 d 5,

EFSAD I A 72 ADYUFTRICB W TZEMAEIZ, RO L IICER SN TS, HERIT 70—
FTIE, REND/NT A—=Z BT D AR, BEE S AEKEICL > THE S, (A8 D
WLOFTHRRE I, RSN DDIZ L, A X7 7 —F TIERMD /R T A —Z =0
AT BAL, MEROBERIT, MRROANEEMELZ KT 2 KO IR SN D, A AHEE 1T LHEE D
JLEE AT ENTE, BoNEEEROMIROBRITOFR oM E L THEHATLIZ LN TES, =
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DE IR, A ITEROER-E M EE L LN TE L2, BMDET Y V7 O7 Fu—F L
LCHERR STV D, XA AHEEICHES S BTV EEIEL, BMDEHERXMAZHET 272004 F L
WHEL LTHERR S D, BERRNT 7 e —FIBW T, SHEEE & EHEK M 2R 5 72010,
E7/VIEA OBMDHEEE & T 5 BHE & SES L S 2T Vv 2 H L CBMDHEEE % 15 2 [H
BED 2 oD FENRH D, A A7 7o —F Tl EHEE L BEELZ XT3 08372, T
b ENT-FEHEBMDOAR DIEA DAL NEREAXE L 225,

UbEDZ et BT WEBBIZEB W TS AREE ZTEH T 5 2 & BSFHEFIEO FLIFEIC R D
EZEZDI, ARZOITEROPMOEMEFREORENRDO NI LD EBZ 2 b,

(3) fEBIFRRE : BARA 72 Y A7 5l COIE A FEF OHRR
(WFZEH 23 - VEI I Ok | R E  (ENZEE SRS TERT) .
WIEED (RIGRIZKT) )

TAZEBFE (2) THEIZ2ASETHESATVWS Y 7 Py =7 (BMDS, BBMD,
PROAST) (ZB9 % 2 O H FEFIRIEH H et 2R L7259 2 T, FRCERBENCB T A XHEE
DBMDYE~D 1 DWW T EARAY 22 100 S 70 E &2 2 5w L 0 Gt 21T 572,

FRIZ, DR 2FEB LI OSFEETH R 2 a7 A NV AWATORBIC L0 IR Z M O TR 5 R
MRPLTH - To7ed, RBEE L L TBBMDE L UKIE Y 27 i TOFRINEZ R D L 5 12 HE
L7z,

A 2T 4 7 F KA T Kan Shao #:Zd% 2355/ 3 5 BBMD D Webinar 35 L OF Training workshop (Z Hi /i
LC, HBAZAA XHEEL BMD IEIZE AT 5 ETOFRE - Fis LIEEA, SREICOWTERET 5
B A EhE Lz, SM3FEEOT—7 ¥ a v FIEEHER X OFRPFEE CARIER-—E O 1138 %
DL ODHFBHRENH LT, £7-. Web Bf# & 72 - 7= Society of Risk Analysis 2022 F= DT — 7 2/ =
v 7 ClE. BT O Toxic-R (k1 3-2)B M) ITHOW T OIFEWRIUE 21T - 72, &1 3 FEEDOARZERC
o HRFFEFE D IR EZ 08 R L 7=,

BBMD @ Webinar CTlEEIZ_A AHEE 215 H T D Z & 25 Frequentist approach & ’HII % o LHEE L
S L TMRRRDDNEND ZLIZHONWT, FREDORELPFENEREZZO THHT L2 Z &N
T& 7z, fiJi. Training workshop TIIKED A HHFHF 2 H X3 \IZE > T, BMD EDE X D
4HE Y BBMD O HRLH R, M7 —Z1EbHAAD Z EEFHEDSITIZED ETONS T
OB EHED THEGE L7z, 7T, BHE Th D Shao HHIZ DA AHEESBIATO BMDS 2K [EHN
RN FHIETOY A7 T T 2R B 2 ENHRTEY . HEHELHERNEOES Lo
7=

3 WIEHEHE _A XWEEZEA LB EICETE Y 7 by =T AV HEOFIEROERE - £
(1) fEBIFEE : BEfFD Y 7 ~ 7 = 7 BMDS & BBMD online estimation system D i 35 L OY
~ =2 7VOmE (RN PEEE GUERE) )

BEFY 7 b D =7 ®HC 4 Graphical User Interface (GUI) BREE 2 FEHL L T 0 ARIFEES O I AEEE 23
FVBMDS &, Webh—bE 2 & LTHRHET 2 2 L0 L 0o JHEEICHE L SND@EHEREDO 2 B a—
42 D Ui 2 95k L 72-BBMD online estimation system @ 2 ;ill#~> T, ZORBREHZEL T, A7
v ke TRy MERIZCOWTHEH L7, BMDSTIE fET —# B L OHEFET — X IZBF HA X
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HEDOIEH (F7 WV ESbEET) IR FIlEEZ~ =27 VI > TET LI, HEREL TR RE R
DI, GUIRBEIZE T H2BMDSOEEEClI~v /L a 7HIHE L T IV B K DA XAZRIRT v 7T — h
DTHOI D DT TIEZRV, A AHEE & BRI L7Z-BBMD T, FRCHERHE T —# 12B1T 5
A ZHEBIZONWT S+ 2 UM L EFEMEZ A Lo oM+ 2 2 L3 Ale & S D,

LT, 2L LTRNCHERT —XICET52o00Y 7 by =7 OB ZRT (CET—ZICET5
el i3anR) o 72720, [FHESTIEBMDSIZ DWW ClREIERH WS TEY . —F TBBMD TlE_A X
HEEDOFE RN ERENT WD, B L7223, BMDSOA ZHEE Tl PfiEE W TE Y Bk R % L
RWEEEZ D L BMDSORAE L Y  BMDSD R A ZHEE DFEFD /T 3 —~ o AW REEAIC [\ |

LTWD EIFBRAEES KREL 20D YT MU =T ONT 4 —< AW E LTEEIMENT 52
ENARETH D,

#7. #ET — 2% 5BMDS & BBMD Dt

Linear  Power Hill Exponential2 Exponential3 Exponential 4  Exponential 5

BMDS
BM DO & B3 2 0 34 0 0 2 36
BMDLOD = B 2 2 38 1 1 3 37
BMD/BMDLE: 128 133 2.16 128 1.34 154 2.16
BMD/BMDLEE 128 1.85 449 127 1.63 1.65 464
- S52to 57to 240 22to
Lo NA NA NA
€7 Lt Linear Exponential 2 Exponential 2 Exponential 3/4
BBMD
BMDO % B ¥ 0 0 1 0 0 0 0
BMDLO 5 PR #X 0 0 1 0 0 0 0
BMD/BMDLEH: 127 1.33 205 1.25 13 1.59 198
BMD/BMDLE: 1.27 307 391 125 3.29 1.69 395
Comparison
BMOO HEEER 0999 0846 0.822 0.989 0919 0596 0.805
mmmﬂlﬂlﬁ 0994 096 0.927 0992 0.95 0.861 0.847
BMD® H 0988 122 1.13 0.588 1.34 0.874 1.05
BMDLD 0.994 1.43 168 0.986 1.41 0.871 13

Shao, Kan, and Andrew J Shapiro. “A Web-Based System for Bayesian Benchmark Dose Estimation.” En
vironmental health perspectives vol. 126,1 017002. 11 Jan. 2018, doi:10.1289/EHP1289 (—#lHk#Y)

BBMDIZ X 2 HEIIBMDS & K& < H7e b L9 Z i3/ <. BMDIE~OH =720y —1 &t LT
TR TE DRI E o TV D, S HIC, HERIGOET U 7 OEHEME % & D 5 7o DI FRiE
WERD ANDZENTE, KEEL (DA TOHEM 252 T<ND, DEOV T ILRINEK
LIZ< WE D T icxt LTHJAL Wi T& . BBMD Tl EE i< — A D i ikin % W 7-BR DBMDS
L0 LEVEEENE SN D ATREMES R E N2, LR - T, o XHEEE B AN7ZBBMDOD Tk
X, BEOHERN 2 ) A7 3O E & SIEET DA REERH 2 LD EE 2 T,
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(2) MEBFRE : BEFEOY 7 by =7 ZHH LT ZAHEE % BUD EIIEH L725E 0 FIEZ:
T 2P LR (WFZEYE - W GRS )

AMEBIFREE TIEAA ZHEE OBMDE~OTE 2 BB E & . FFIZBMDS & BBMDIZ DU T2 O
FIARLLEER R EZ DN LT E &, BROEMTER T ~DOEKIZH#KT 56D THDH, BMDSIZ
OWTIHEH INT-FEHATFIRZ X, ZOFHATA RICHY T2 L0 TE s KO EELFEmL
L ERTAGEEEE LTI ERE LTERARL 2) . 1 3) 1 (5) DX IITERNLRE X 700 E L
SHDIHRETE « §ofF. BLOL FERMICHA RTA > O—E L2 D _XEFRIEHROIBY & LT
F L7z, BBMDIZ DWW TIEHEFTDAM O EHFIECH RO B EEFHEZ D TEDIEMNTA NIZ
HYTHLOR~v=aT7/LE LTARINTWAN (https://benchmarkdose.com/static/docs/BBMD_User
Manual.pdf) . ZDO=2—7 1 U T 41 IHEFREZHWEBMDY 7 hU =7 EED LN & AR LT
o AFNEEET, SN TORY AT LT, A>T 1 7 K% TKan Shaof #5273 Eiti 5 Webinar
3 £ O'Training workshop(Z /i L CIERINEZ L TR, ZORMRAHEZ TR L HEToT-

AFBEEEIE, 20218 H2H (H) 144010, BMEZEZESIZBW TR Y =7 FOHEWIZEET
LTV T EZT T, MIOSHEORRZICEMEZE - FEENOOHERIINE L, £0%, FHbFE
iE LT, KEHEE & L CBMDLEHEE T2 2 & BAMRE/R A AHEE OB EMEICE L CGiliia A
HZENTE Tz, F2. 20214E10A5H (k) 10:30206, #FZERES L L CHFEEE B L OB L Z e
BEFH R A LTS ZHEEOTENZRE T 2 Bim O Mg L IE AN BT 2k 2 FEhi L 72, F7IC
. HESUREHRERS (WHO) Environmental Health Criteria (EHC) 24012351} 5 XA A HEEDHEBEIE G
FOEND Y R 7 GBS T AL DI TV B a2 BRAES 2 MRS OW RISt T 2 &
MTET, 20Kk, 2021F10H11H (A) 14300 b &ML EFZB RN Y —F% 77— 7036
fEsh, HEMEE L LTCHEBAHKEL, A7V hOREOHH &~ A ZAHEE OBMDEEOTE IC
BLTHEEITo7, MOEMEELZEO TS AEENLEL SN D Z EOBIZEET 258 %
IR HEF L, AEOENIZEIT D Y A 73O T & SCEMWFERT — X OGO A X AZkT 5
RO, WNS, #EFT —Z ~OEHIZBT 2 5% OMET FEICOW Cikim &2 1T 2 72,

BBMD{I~A AHEEZFEE L /-BMDIEZ FIREIC L, BITEL Z O 24l f T\ 5, —J5 T, BMDS
DBRAFEIZE D - 72458 (Matt WheelerfX) D FTIEFERS T b 2 K EENZBR B #7807 (National 1
nstitute of Environment Health Sciences: NIEHS) (23T 7= 2B D fAN I~ H 315, NIEHS Hls
L 725 TToxicREWVNHR /Ny r—T % AERL, B LT\ 5, ToxicRIZBMDS D FEARERE % Hedafii 2. 7=
Nolr—vb7eoTHY (G, BMDSTHRELE SND FHRiX 22 TENRETHH Z L EZREHE LT
REELTERY) . X0 FEIFHAZOERIZHE L2 D &> T %, K2, BMDSIZEA ORIET
&> T-GUIDHIRZ 2 T 72 WA FRFRL T REHHTH D, K8 ITToxicROIWHMEDEm S LR A A—
MThs,
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BMDS Express

X 8. ToxicRDA A—[K (ToxicR h L—=1>27=—AZ SRA Annual Meeting& F}—5EH %)

ToxicRIZH ESUSICET 530 7 —2Th Y, BMDS THEE SN TV AR EED FHE X2z, MC
MC%E Wz (BORHJZRER TO) N AHEE S FIET 5 2 ENHPRD MR E o> T s, BlG, ik
DOGUIRK (& 5\ dExcel~ 7 1 2 L72h) OBMDS T & X C & 72T PR 235 i L 7=~ 1 X
ExEHNWDHEN2L, IR, ZFHE L CTF=—r 2 Fb Lz ECTHEEFET S 2 L2 BM
DSOAREMREZ T T DER TR LAY 7 b = 7 CTHEEIC /R o 72,

] 9 IZToxicRZRIZA VA M=)V LTcBEDOF ¥ I F v [z 7, 22— NDORA 7 V7 MNIEHE TR
<. EERMNZITHERE Y OBMDIE TRE Th o 7ML R L D& AU L v, D (JHE) . Y (
BIEGMESE)  N (7)) 2 AL, hillZR EOFETNDO XA T EIEE S TR, #EE S 7-BM
DIEE 721 IBMDLIE #1535 Z L 3k D, El-ggplo272 E DRy r—C & WD Z & T, X0 ik
MHARE L 72 > TN D, ToxicRIF20224E1H28HICY 7 —V a LN U UV —AENZIENY THY . 4
BEIORDT v 7T — NIERD IS LD,

9. ToxicR%Z A A F—/LIZIZR TRt A AT (ToxicR b L—=227"=2— A SRA Annual Meeti
ng& Bk Hf)
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2 WFRERERORRE, B8RO

WL KO 2 4R H ORFERE L 0 . A AHEE %2 BUD {EIZIE ISR T- 2 R o et BEfFD Y
7T OFERFIEOERZITH) 2 ENTE T, Flan T oAV AEYEOWITIC X - THlgsh %
G TRENZ LY HIENNEE CTH o725, Webinar B X O Training workshop (ZHFE L CEDARE %
Mo ZENTE, XA XHEEE BD IEICHEHT 5 EToFELE - T LEESAICHOWTHETS Z &
NTE, EBEEREOY 27 M T 25O F# bR Lo o2 3479 5 Z E N TE, A
ZHETE D BMD E~DIEH &5 EESEN M 2 B L H AR TOE AT CORENY L0, VR
T OE oM EICEERCE D 2B 2 D,

M AAREEICLI-RXF
1 AKWHEZ B L7im S & il S v Eséa o U A b
L

2 AW AR HIC LR RO FERE
L

3 FFIFHESEOHIE - WEEE ORI
L

4 Tar T AOEEY R OT — X X—ADEEY
72 L

5 Zofft (FFEZE, VAU U —R%)

b E EM 2, A B, O, A . S ESERRHEFT RO Fv—7 R— Xk
D & & O MEREE B MRS, 2021, 62(2) . 56-64.
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NV HRFAREICHELERBRERUHESADE S
1 ERAEOH A

EERK F AR BANEEES HCRFflli = A > b
(1) A ZAHEE % BMD IEIZTEH T2 F FNEHI W B AED BRI & 0 A ZHEE D H
B & ey B YRS D IR & $R S 5 AKTOEMDIZDRINT ZEDTERVEE
FHARET D LN TET,
(2) ESD U 27 5HERERI I 1T %X AN ZHEE OTE I AT 72 B0 MR, 4T
A ZHEE OTE R TL O BB & BFZEREBE 7 & D EEIR I 5% Df

A 38 BB 7 81218 I 2\ T, Webinar 38 LY

4 Training workshop (Z )i L CARAAMIE % F ki
L7z, MAIDOFHH N DT & 72 o 7o h3 JE K

DUZOWTHIIRETE 72,
(3) XA ZHEE A EA LTz BMD EIZB EHNDITA KT A4 8 X Webinar 8 X O°
THY 7 =T AW EDOFIRD Training workshop % i U721 XHEE OTEH
PR - R 5 FHNCEAT DIEMNEEZITV, SR E VLR S

NHThHAHI XA XHEOE M EFEFY 7 b
Uo7 DR AEEET S ENTE T,
E) FHmAE M (5] ZRma. [1]) Z&EEE LT5EBETH O .

R i X NN = W= ]

HOH AT s S HORMEi= A2 b
(1) WFIEBEEDERE Bl o v A L ADWITO 72D LB PO G
4 MOEENRS L0, REBRICE VI E X
BRORERTDHZENTET,
(2) WroERE oA At HEA T OB 2 B £ 2 72 31 T35 O B3 23 1
fFeE, VAZFHIIZANTH %,

WEHa A b

ANA ZHEEOEFRR B 2RSS Z L2k, AARERTO Y X7 FHEIZ BT 5 F2EE DO AThE
PECOWCHBO—Bh &7 b | ARRZEERZOY A7 FHEICHIRTE 5,

) FHERARANE. T56) Zhemm, (1] ZREALE LT5ERMETHCORA

ZOWEET, ANLEEBSOERMNREEDORRICOVTEIY L HELDOTT,
AREETHERSEN TV D AL OERIZIZEEEAOLOTH Y, BNELEEES L L TCORMERT HLOTIEH
DEFA, ETOHEMT, BREEEZERTRBELET,
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(Bl 1)
MR FE OB (Fn30)

BAMORRY 27Ty F~v—27 F—=X{E (B %) Z2IEHT 2 EIZBW T, X1 IHEEDH
iz 2 ECTOEMFEMEIZRET 2F 88 KE 2 ETHED LR TW5D, XA ZAHEEIX, REMIC
XEHEENEIRTHH72H, BMDL & W\ o G FTIREZ SBAEARICHEMA L L9 &35 BMD ikiZ
HERIZEAS LTV, — ., FRIOMORECHIBEEE, 3228 ORI E R L, AT
D AN L TR R E HRAORREN 2\, S BT, A XHEEOIE FICBE 9 2 EERAEhE 2 i
THZEDREELY,

AHFFED BHIE, A AFFHRICE S FHHFIEZEALZHAERISET U v 7 OFNE, HIW 5L
REORFIEFEmR L, Fio, XA AHEENEA ST BMD {EIZETAEEFEOY 7 by = 7 O T
EZ 88 - 2R EHZ L Thotz, MA T, EAOTELRY X7 FAEERIC 1T DA XHEE DO IE
Wilzffg 452 &b HEE L TR 2 2T LT,

HHYZZEMR T D7D 3 DOMEHE 23T, itz To7, TOEELHKL TRk T 5,

(1) A RHEE % BUD IRIZIE T 5 FIE &I L e 72 & oG & 1R

MOWFIEFILETITERBLITE VW L L LT, XA XMEEZHND Z LT, bl 7T
L IC R EESEZEE(LT 22 ENAETH D, 272 L, FRiAOEEDRITY A7 ik
HIZREREENHLRNE S, AT EF 0 ANFET D30T Z DG 2 FH/T 540
AWzl fHFEORY RO BLEL SD,

(2) HEANDOV AT GRS B A RHEE OTE LRI O 02

LS, RUFv—7 R=XEOIFERICBW IR, AMEEEZ WD Z R HREI D Z &0
RIAEND, ETWEEULIZB VTS, AWEETEA T2 Z & BNl FEO R LIFIEIC 72 D &
Bz, SREOHEROEMOBMEFROZENRRDOOND LD EZZ T,

(3) XA AHEEABEALTZBDIECHET S Y 7 by =T 2ANWEEAOFIEOKI « 25

BBMD | & AHEEITFH A TR & 215 ETBUDS & RE<E Q2D L W) Z L1372 <, BUD #E~
R A E N THEHE T NV EEEA L TEEL TS0, L @V EENEZ A
L7t DINLESITHND, HEMGOET U v 7 OEEEZ SO 5 - DI FRiEHRZ IR0 AR
HIENTE, K0EER (DA TOHEN 2542 T<ibd, £/, BUDS TRIES LTV 2k
FAEZ DD 0 HTREEE R R Sk CEBIFHREZR L O ITHHBIR S 7z ToxicR 1T &EISIZEET %
Ry r—2THY, BMDS TTEDNFEITHIZ ., MCOMC Z W T2_ o RHEE & R 5 Z L kD
gL 7o TW 5,

WFEER L O 2HEHOMIERE LD . A AHEEZ BMD {EICTEHICET 28 O BEfFO
V7 Ny =T ODERFIEOEEEZITH) 2N TE, TROOREIZEY, XA XHEED BMD iE~
DOIE &0 ) EBEREh R 2082 L A AR TOEANZHIT TOREND a0 URZFHOE DM BT
HEt x5 L5525,
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Abstract/Summary

Methodologies of Bayesian estimation in the application of BMD methods to health risk as-
sessment of foods are continuously updated, and its incorporation is underway in various industrialized
nations. Bayesian estimation has a high affinity to the BMD method, because BMD method focuses on
interval estimation including precise estimate of the BMDL (i.e. benchmark dose lower limit). On the
other hand, there are many technical obstacles that need to be resolved when incorporating the esti-
mation techniques to the practice of risk analysis, such as the default setting of prior distribution, deci-
sion criteria, implementation procedures, and other technical points to keep in mind. Furthermore, it is
desirable to understand the global trends in the use of Bayesian estimation, as they reflect the technical
advantages of the Bayesian estimation techniques.

The purpose of this study is to conduct a review of estimation procedures and decision criteria
for Benchmark dose-response modeling introducing statistical methods based on Bayesian statistics,
and also to organize and propose procedures for using existing software related to the BMD method in
which Bayesian estimation is introduced. In addition, the objective is to understand the use of Bayesian
estimation in major risk assessment organizations outside of Japan.

To achieve the objectives, 3 research were established and examined.

(1) Study and proposal of procedures and criteria for utilizing Bayesian estimation in the BMD method.
Using Bayesian method, the interval estimation would be most appropriately achieved even when
the sample size is fairly small. To ensure that the estimation result is robust to prior distribution as-
sumptions, there should be guidance as to when and how the existing evidence should be incorporated.
(2) Understand the use of Bayesian estimation in risk assessment organizations outside of Japan
It is anticipated that the use of Bayesian estimation will be more strongly recommended in the future.
Bayesian model averaging may play a central role, and its methodologies and implementations should
be shared by experts who wish to apply BMD method.
(3) Organize and propose procedures for using software of BMD method with Bayesian estimation.
BBMD yields comparable reliability results to BMDS. ToxicR allows us to implement evaluation of
BMDS standard methods in R, and it allows the Markov chain monte carlo methods to be applied for
Bayesian estimation.

Based on these survey results, we reviewed the knowledge on the use of Bayesian estimation
in the BMD method and the procedures for using existing software. We believe that these results will
help us to grasp the international trend of the use of Bayesian estimation in BMD methods, to gain a
foothold for its introduction in Japan, and to contribute to the improvement of the quality of risk assess-
ment.
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