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BE, TFEIEFLRNHIZEVWTERET - 2B DARELR->TETH Y, i-itBEKOEMREl
WZRESTHUEY I 2L —Ya v ORBIBELEZE LW, 25 U-8RE KL T, BUEfinT & xR - 5t ms
U 7= ARV E AL (uncertainty quantification) (2B 2 XD EEMEN GG E > TWH. AFEOFTETIE,
RHEENMEE BALD 72 DIT R A ZHfE T OB D S FUEE I 2 HE A 13 Probabilistic Numerics & W5 2287120
WTHINAL, ZONHOSBROBHERAS, KFEOKETIE, EESDOFEEDHHED S5, Probabilistic
Numerics DE U FED N HEWD HEADRT A — ZHEE FIE [25] IZDWTHEBEIZHEN T 5.

1 BERRIT E MK - RETD DAY

AW ERDOEHMN L UT MZML2ERAZGRIZENORY, T0b5 T — XA EACEE U LW b
Cy IRNEERI B VE, FIE%ESBMERNTERRIE 5 U WHREEIZ OWTESE] ,, [ 5iIt2h b6 %
HUT, BNOBFRRICHERBIE DI 255 SEB AR L UTOBEMRITEDH D /2RO TRIWET Z & |
DR ENT Wz, RETIE, BEMNT L HER - FETODRDD LW BELS N5 DFFEIZ DOV THEE
L THZ.

1.1 THEEMEE (uncertainty quantification)

B, SEIFRPHICBVWTHRRT— X285 ZLNWAREL R, T—R%2H LIZBHROHEM - ¥
- R AT S 7T — XERE R P OEEMENFH E > TWD. T — KB OFHERIFFEIFZ O THI 26
HEINTH Y, SBRBMEIFANFIEZT — X FHURAICB T2 EANLEL L LTHWoNE EEX
SN5E. MEFETET —ZBERITERIND L WO REEBE, T—XDBRESWHERNA% Hel€T
VI DIBIZRBIT S, TNOHMETET VAT — XIS TIEDLI LT, BRIZHDBLE [T —-XIZ3ES
B5] ZeWRELEETH L. —F, FEEOSHREIIIES T, BREIRT HYEE TV &2 REEIC
fR<EMEY I ab—Ya VORBIBILEE LW, REBEBEY I 2L —2 3 2 & REEEBHET — X 2@e
T5T7—XEMLOTHIE, HERRIFZEZIILDET 2L OAHTHEHAINTVWS. 25 Lz8uz KL
T, BUERRNT L TR - G2 @G U 72 ARESEMEE B/b (uncertainty quantification) B89 2 #2212 71 H AR
EFoTWA. BURIK, 2013 f£1Z SIAM »¥ ASA(7 A Y ##iGEH#4) & LA TAITI L 72 STAM/ASA Journal
on Uncertainty Quantification D EIZBI T2 XETH S (V= 7H 1 + 2 SHH).

SIAM/ASA Journal on Uncertainty Quantification (JUQ) publishes research articles presenting sig-
nificant mathematical, statistical, algorithmic, and application advances in uncertainty quantification,
defined as the interface of complex modeling of processes and data, especially characterizations of the
uncertainties inherent in the use of such models. The journal also focuses on related fields such as
sensitivity analysis, model validation, model calibration, data assimilation, and code verification. The

journal also solicits papers describing new ideas that could lead to significant progress in methodology
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for uncertainty quantification as well as review articles on particular aspects. The journal is dedicated to
nurturing synergistic interactions between the mathematical, statistical, computational, and applications
communities involved in uncertainty quantification and related areas. JUQ is jointly offered by STAM
and the American Statistical Association.

ZD XD, BIEMENT EHER - FIO OB IFRARICEEMZELTH Y, WA TERINTERLA
A ps - BEIEIMELSBEITETHRL TV EEZIONS, TOHD—DIZ, N1 AffEIO#
M S BUEFIE % $#2 X 153 Probabilistic Numerics & W5 28035 5.

1.2 A ket

RA ZHfEEe1E, XA XDRARIZEDWHEHFOPEIAT, BMFEY T — XA THE < DFHEDOE
B> TW5 [31]. WE, T—X D WRAE O %2 & DR p(D | 0) 2R HERERE T 5. o
ADRANENL, FHTHM4 (prior, 02T 2 HATHMEMRIATRILZED) L LE (likelihood, D
"oRoN5 0 ICBT 2R 2ME L TEEROMA (posterior, D &H LIZHEHT L7z 0 DRERNAE) %2
&3 5L FOFIRATH 5 -

(0| D) xw(0)p(D|0).
——

posterior prior likelihood

BYNZHFIDAERENT DI LT, RRRT — RGN - €T ) V72 EBTE DDA XfFEFDO K E 72 F]
MTH5.

RA ZHREFCIRARRRICBE S 258D (TR <) AMDRTHRONS D, BRIZAHENEE &Y
TABEHfFENG. 728 2, 0 DFREDMAITE u, Sl o DERDMELTHRLONE E, 95 /85—
YV N ORERT 0 R 1 — 20,0+ 20] DFIZH B L EZSND. —HRIC, FHRHHENS DX S IR
INBEXMDZ & &(FHKXME (credible interval) &\ 5. FHKMZ WS Z & T 0 ORMEFEMELFEYNE
BILTE2 L5 1CBbN5D, TOHBERAGRINZIZIFEHPELRMEEZEATWS. T0bs, FBRNHNEHE
HIDAIZKAE L T WA B E, EHEMS K2 HioMITKREL T Y, BBIKICHITOMZ & 5 BINT 5
MBS TRWL, [FHKHEOREN: % RIET 5 72 DICEEIZ 2 % ODMEHKX M (confidence interval) D
MeThsd. W, TXEADUCKBZENTS [FHE] 252 L5 (LIHOFHAKEOMED %
D—2). 2%y, HATNBZXMIFT—RIZEKGFLTI VX LIZEES. ZOFHEH 195 8=k |
BHEXME 52 5] &if, RHREMMAPSERINEG T —XE AN L E, HOHINEXED 0 DED
B%GUHER] (WEMER) 295 =Y MIRZILTHD. FERMEICE > TRIMEZHET R0HE
% X FHERE & W, AREHRE & AN ORTREIZ 22> T\ 5 [36]. X% WS Z & TRARBIZXT 2%
BN AR REOND. Lzhio T, N1 XMFHT & > THFBINR A EEEE B 21751213,
EHRXEAMEREX B OEA 2 - LT WiRiF i s w, 20, EHAKEOBERREA GELHNZ) 95
R—t Y MZBo>TWBRENDH L. I O5KMALEHITHWDMEIET v F o FHIHE L IFENS [10).

RA RWFEE R N2 T — R RN % E4T T BB, (B KBUBEMETE TV TlE) BROMHDSIIC R T
STEHERTIELINCE O TS BEREL B Z D%\, ZOREICX LT, vIVa7EHE Y ThLu
(MCMC), Z4RA X, JEUUNRA ZGHH (ABC) R EL K DTV T Y XLDHFEINTE D, BUBERITTE
PNTELEMEFEHINT VWS, 722 21, YV aA7EEHEY T AL\ (MCMC) Ik~ )L 3 7 #HE v
THEHEDGP STV TV VT %47 FEOBRHTH DD, MCMC O—FETHH NIV VEYTHILA
(HMC) TIEEBR AR T2 0 TV o T4y VBEDZEATi & WS Z e TYH Y 7)) VIR % &
DB LTI LTWD [4]. XA KREHIR S T —fRITHFHRIT IR B T T ) XL ERFET 508513
FI%#EE (Computational Statistics) & FHXAV, [#iE1 D70 DEAEfRNT] LA DI ENTE S, HIT,
[BUERRAT D 7= DHEHF] &\ 2 5 DD Probabilistic Numerics TH 5.

LT, F =R LTI, T2 EHAAPRIBTRVLEHRM2ERHEEEE LTEDSNBNEVWS 2L HH 5.



1.3 Probabilistic Numerics

BAEFIEI, FIREBOBEEMEELZD LICRMOBEZHET O FREEARTIENTES. ZOBIAIIC
3o CTEEF OBUEEIHIE % XA DREHIIZHMIRT 22 8T, 7)13) XL OHBPAHEEEEZ/EAD
I % H 83 D 5% Probabilistic Numerics TH 5 [16, 7). ZO X274 F7EHBRIEELS ROEELZ LD
7203 (23, 11, 29], EEFHCEEE RO T WS, KREITIE, Probabilistic Numerics D& DFZED —E8% Z
BTN T 572,

1.3.1 ¥{ERES
ﬁ)ﬁ; T1y,..., TN ZE& wiy..., WN %Fﬁb‘f:zﬁﬁﬁ [O, 1] L@ﬁ{lﬁﬁﬁ%%i% :

1 N
I_/O f(z)dx%;wlf(zz)

ZAE, REIOBMET 2T — & (x1, f(21)),.. ., (zn, flzn)) 2D LITHETHMBELER S 2 L HTE
53, NA XA OBMATERMLT 5 1T SR B f CHI O R T B AEN D B, BIRER
LORRNE (HRBR) & UTHE - BRI TE <AV SN OB Y ZABETH S, H ABEILE
RN IR O A TH D, FAM L VL N ER e BEREb ) 255, U< 1% [20] 221
ENFN. A AR HFAE LT B RO EO ERA N ERNAIT 0, HETITHET 5 EH
Wiy b (B OBAT) BICEOND 5] 7 AT, BB f 2759 VHBIRS WS R
FIAf R B X, BB T OFEH T BRI £ B3R Y T3 (11]. 0 HEZSRTHA
LT ARSI T 2 5. SRR £ 45 KL 7 BEICET 5 &\ o 7 5 b & (2 (3 2 i
BH Y ZBRTRIL 7 & ¥ OB EOEAEDHL — N BRI S NT WS [21). 0 & 5 1T50ER
I3k RA DGR OBATERET BRIAY LT, HHEATE S L ICRMEDEED RS 0 A5 N5
ZEABIFS NG [5].

1.3.2 WHOAER
W ARERNOEMEE2E X 5 ¢

Calt) = Fr(t), 2(0) =0,

fift x(t) RO D720DIZ, VT 7y RiFEERIFZLDET 5L OBEMIEDIFET 5. ZOMES, 2(t) O
HEA L LTAH Y AEREREL, Al f OARMED KL TOFMEL T — & & ARS8 TR ARG
MIZERILTE S, Bz, BEOFRBERPSEITT 5720, T—RAMRETHNSFIRNA X7 4 V&
CPFBREIT IR o TS, ZOBEN S, Fix OBILA T — L&Y ABROBERIHALTETWS
(33,37, 34]. 72, BUEMDERT v T TOMBILREEZERER L ARTT 70 —F35H5[9,1]. 20
£ ITHEMAN SRR OHEBALIPE S RHEFMEEMERIZE > TERILT 52 Z 2T, HRITHGHET ALY A
DBLWSFEDD B, T ZIE, LIPS RREFEMEZ BN REICKMEES I8 T, RIS TA—
R T 2 HBD DG T ET T 202 MA 22N TES 9], MHEMBEDSMNCS, BERERE
[19] ®fEHD HRER 27 1T 2 FHELBHEINTE TV .

*2Probabilistic Numerics @7 = 7% b (http://probabilistic-numerics.org) (ZIFBHEXERPIELELDBHRIE LD S
nNTws.

"SR B BUSEIRIR T O B 2 & DAY H 5 DIFEAE (AHT—8) OATHS. Zhidk I NI A MYy 2o
BREEITEWD T, BLOFENGR»E LR,



1.3.3 f8WEtE

L HRER Az = b 1T 2 RFEN 7 KAERRE T H 2 R A EEIZ DWW T H R XIRFH R RIS S5
TW3.. ZRET AL ZFRANA ZHE LT WD LRSI [15] & 2 28R AEE LTS & A
RN 8] D2 ONFAET D (FIAIX 3] IEME DV L EZBELZ LV Ea—wmXThHD). BETIE, 20
HETG % ERDAEIIRET B & &M S FRAMEE EFAMITRY, TOF L& EILSBITINIZE T
FETES. XoT, HBIEDEITINCE DV TEUEMR DS (RiEFEME) OEBILELNE™. HEH
FIZED W T RIFRERAETMA AR 5N 5 Z ERERNIRINTVEY, ZOHEGEIEIESHOMETH
5. F7-, HAMHE - FREEOBMEHEIZOVWTIKIZITRMAHOL > TH 5.

1.3.4 ZDfth

AR EE I DNWT D, ¥E=a— MUK [14] ® T4 U —F [24] IZHT 5 R AEHEIRDE S 1
TW5., BT, Eoa— b BB EAY YT VOEFAIZZBRRA e LTERMLTEZ &
T, JOMRORVEHFAZEEL TWVWAS.

HLOFRAEZ TERARE AR UTKEEFEICSHT 2idAab H 5 [17. BHEOXKEFHECIEEE2 (K91 &
CXMEHNTHOIZNLT, ZZTREZ2 [EfERT] GORME2ENTE2 L WS HEREEZEZEZTY
5., TNEBGEI DA I N TV A ERGEHEIZETH L<ENPHETH Y, EFAREX2H VWL HD
FBLTWS., INSWHERTEANTZ L2770, KMADIEEINZASZ N TE 5.

1.4 SEEDOEZE

AEiTIE, Probablistic Numerics IZBHE L 7= 5B DR LEL RN 3,

1.4.1 BB/ XEAXBOEMRIRE

ARA RHREFTIEHRT 7 DR (prior selection) WHEIZHMBE L 205, HFTHMOBEFUZBIL T, s O
R SENEPRINTELFEIRBRNRA XETH S [12]. ThiE, FHINMHEITEENDEINA =T
A= (B : Ho ZBBROEDHERD A7 —) - NV RIR) 27 =205 EAALERRMUIZE > TED
5XVW5EDTHD. AHEEMERIOBIR?SIE, BB I & o THEEL L 725 X B OB R
DOHERAGEIIEERRETH 5. 2 OMBIIMHERDO T TIEHATH R RSN T E7%27A%, Probablistic
Numerics TIZRIERE N PR ELR D -OEENBETH L. & 21X, EAROEIERES M HRERTx)
§~ % Probablistic Numerics D FETITZRMOBEEIZ U TH Y @2 FOMICHE L TWBE DY, B
AEAT BRI IR 2R I ROE LT WY, — 7, SEME TRMOBKRZfE T 2METHS /) VN T
ANV ZEIFIZE T T ERITHAVSNED, T5 5 TIREBEICHERNRIRZEZN M7 DR T —&
CUTHBHIZINELEZDDN—BRINTHD. LoT, BEDOHRETORBAN A ZEHKMFIZNT 2 M50
A& [13] % Probablistic Numerics D XMRIZZ D F#HT 25 I L IETE S, MEVPETHTH S [22].
TERE > DWERIFE SRR EADISHABR I NS, R, XA ZHEAEE 8] (2B WTHBINHAD A
TV YR RRERANRA DIETRED - L & DML D FIREWRIETH 5.

%% %%, Probablistic Numerics T EMERZ EOMREMIZI L TEERET L2002V EPETRVE A
bid., —DODEZXFEULT, A VARV AHERNHEZET 5L W55 00H 5 [30]. 72L& 21, HiE
FEIZ B 2D EBICHERSGEE2IRNET S Z eDFUT S, £/2, EUTAVaED LS ICBEEE
EEEDPEBZES HEE, TOMREMENRETHILHEZONS.

7L, HRIAEOSEEENEITINC & o> Tk ¢ OEBRTFHEILGARIEOE N - U AN 2ITEET 5.



1.4.2 BEREFHERE - TTILEROMEENER

W AR BUERC RSB, 20RO E DOME2BEM CTELRGET 5 RERGFEEMRE] »E
MTHBZENEILHMSENT WA, Probabilistic Numerics DB T I NE MBI 5 &, HEMENE DY
ZHEADFADOIIIRIT 5 2 & CRERFHEOMBRNBUEMIEZFREI T VWS HEHBEZAONS. 2k
ZIX, MR FRED D 20 HREATW U T, O HEFD 4 2 B0 EEICHR T EEESED R U
M EEIZHN S NS 720, REEVBUEM TS 7] Shs™,

KB 5 FRER 2 AR OTITHER U CRIERZ BRI 2 TET7IUHER] DFsF% Probabilistic Numerics
WISHT 2 FE2 o605, 28 2L, RENLZETVHERTIED —~DTH S Proper Orthogonal De-
composition (POD) TIIB 2 R 2 IR A EMITHE T 505, TITHEI 2B T 5 HARN 4
WILHIRFIETH 2 LD OIS 5. BRSO, 77— XAMEIRTTE D EFITE -S> T0WDH L WS
WEHAOMICRIT DI & TRA ZHFHNTERMT 22 e B TE S, HBROERMIZL>TPOD 2R
WEMEERAIZIGHAT 5 Z LIRS L,

UED XSz, ROMEBEIZET 2 HIRERZ D A A ZBAEREIZ AR A DFE S ED B <, RHEEME
B2ADOREAFHFINS.

2 BEEERZEDEELRICEDSCEHOATRADNSIA—FHE

KRETIE, WD HEAOBBALITHED AHEREZHERIZE > TERMT S 2 WSR2, HiMa ik
DHRE (BT — X 2 FW /8T X —Z#EE) 1IZRIH U 7228 S DEGE DR [25] DR 21T 5.

2.1 RO (B2 ARADOWRERE)

Probabilistic Numerics 2 OWFZEE RILFIROE 0 7248, 2 ZTlX, MO HEAOERTEOE S, 5
HESOMEDEHEEZRR S,

WA AR NRT A — 2 g, BERBIZORRA LXRICB W TEANLRIERELE LThobhb.
Koz, WIIERTED T XA — 2B %2175 56, W AREROMBRERFIBI T — 212/ 5 D DEIE T &
KUTIEHELLDIHEERITI Z LWL V. o T, RVKRIIT—XEHVWBIFE LD BVWHENTE S
TN NG, LA L, EAH R, Mo AREXOBEROND O ICBUEFRE T — XY TIZOTHT %
THOIT2220WIEEL 0. HHILOREIZ LY, BUEMOIEE (= B L BUER D) (TR &
EHITHWARL TV Z WL, NIA-REWET H1TH72>T, Bl 1 XORE L D HBUEMDFRE
DHEENLEHNI R 2 560H 5. ZO X5 056, BUEMEZBEIEEL THEE2ITY &, #HEHERIZK
ERNATAPEL, ROKRIT—RE2FHTIIEEN A > CTHEEZ BT AHENS H 5.

ZOMETEIZAE L TWAIRMIE, HEMO HREROMERFHEEROE R EIZE D, TNEnoitH
B CER T N B BEN ARG AR T+ 2 12 S E R BEMR DR S v (B D W IEZE OBFINIRGED
W) BETH D, ZDEIRGEIT, NIA—RHEEOXIRIZEL 2L T, TEHENE VKT A N T
fEfRDOFE A2 ERATENE, L0 RWHEER X O EYREEXMOBRIZENRS Z LI Nns.

7B, LR THRRNZWNEIZEWTIE, BROBUEM O@ERRRZ FACiEHATE TRV AWL., Ly
L, INFE TCOBEMBIT PR EEIBIEAEO IR TEONTELZHREKE TS L3 ARTIEZL, &
UA51%, DHMERNRIFRIZEN S I L2 PRIEIZLDTHELEEZTNWS,

2.2 MERE

FIRERE 21 R &, IRDHEMD STEXOEREZEZ X &5 -

SIMILRERD D 2 WA HRRTH LT, BOFHOMA 2SRRI TNEFRAG LA U ERAEHNE NG, 72720, —
MBI A DT IIIERRARD S IF AT Z LITHET 5.



Salt:0) = [(@(0)), 2(0;0) = 0.

72720, f:R=>RTHY, R 3MHEEL-ZVWHAHETHS. 28, ARTRURNTRRETA T 7 D45
PORTIEBHELU TREERIIAN T - LTEREZED DD, X7 MVOGES (U FOBHEIE TV
ZH T OBMOIKE R BIEIZIZIRDH) IZIFFAKICRZ S, £, NI PV fIZRAT A =X RE
ENBHENBIETE S, TZITARRBETIE, 0 2UETIERA NI A =X LRI 2129 5. B4l ¢,
0<t) <ty < - <tg) ITBWVWT, /4 AFEOBHPFONTNELELLS ¢

yk:xk(ﬂ)—&—ak, EkNN(O,"/Z), k=1,...,K. (1)

2T, BEM 2(ty;0) B xp(0) ERLUTWS. L OIGHTIE, Bl 1 XD 5RO HEE S 8B 2 {7
R, ZIZTE, SBUE—HEEREKET 5.

BHIET L (1) 02T, 0 2HEETEIILEEZLS™. Kz, 0 2RAET 225258, B
HEFIL (1) Ob & TRERKH

o (-0

K
L(0) = p(ys, ...,y | 0) = II 772

i 27rfy

LEILI e, RAUHERIT

_ 6))?2
GML = aregergln Z %;())
THDN, BUEfREFHVTHEZTOHEIE
K .
A — 6))2
fomL = aragergin ]; W (2)

DFRAPEHTE R WIGEIZ lijﬁ%@/{’f TABEL D 5.

2.3 BRBULRZEZZERLICEEFE

BERLIZ X D AHEEM 2 EREBIZ I > TEEBLT DI L TLE LN T A —=RMEE AT FIEIZOV
THT 5. 08, EREHIZE>TERBMT S CWSTAFTRBEMETHERHAINTVEEDS
B, BRNLE B TFEITB AR S IZ R R0 RoTWA.

BAEMR Y BBIR DS &, =8 —ap, B, 2T, AKE BZ—TRIZEXLETH BN, ZhrEEN
WZEHiT 2 Z e 2 HIEL, —H, &, ..., Ex BHSIARIERDGIZHRE S MEREREIET S :

& ~N(0,01), k=1,...,K. (3)

YYD IEMD 2 Z D240, MO HRERE ZOBUEMIEZIZIGU CTHRSNDIREEDN, 22T
EEBA O E LT Y RO BN 2 E ATV, Dk ol FFEORE S 2 ER/ILT 2 LT
ALEBDTHY, ZOBRBTIIZTOMEIIRATHS. DB, ZO0HE TEERLEES 08 IR, Bk
LEAEDET IV (3) LBIMIE TV (1) 2MAGDED L

yr = T1(0) + e, EkNN(O,"/Q—FO'i), k=1,....K. (4)

CEBEOIGHTIE, BUZT TR, EFV WHHBER) TOL0IZEREELENHZ I EDE W [6] S, ABCTREFLVOR
MR IT R D7,



EWVOETANELND. TOETILEDLIINT AR 0B LOHHULIRENR S = {0?,...,0%} &2[FH
RICHEET 52 2FEX LS. 22T, LISHILRAEEZ ERAT 28 LTHEALLD, NI A2
EDBRTIE, BUAMOGEHNEEZ K IHEL UTHIRT 500BATHS 5. £ I T, MEBULIZ L 23E1F
REIR L & HITHRT 2 (VAL BUEMOGEEIIRFHIRRE L HITE NT2) Z2hZ v
BRI E DAL, ST AE

0<ol<os<---<o0% (5)

BIRET B, MIHBAM AT S OBOE S TRT
TBE, BHIETL (4) O L TRERIL

L0.5) = plon o 16.9)= Y o (ST
| I e e T\ 2 D)

LY, o TRAHE R

K 2
(6,%) = (96};%?;28; <10g(72 +o7) + %) . rE = (e — 3(0))? (7)
tEAMEEINS.

BEHRIAME (5) 12D\ TI AR B, MEBILEDE AR 3 12D\ T4 < Sl & 3 F12 RSN (6) % it
KILTHILe2EFERDE, rl OBBIZBRKEFELTETCLEY, DA THELZE(IETLES 2N
»Hb. £IZT, ?ﬁﬁﬁ*ﬁ‘ﬁ?ﬁ%)@&ﬁﬁﬁﬁ?@ﬂﬁ%ﬂﬁﬁb’Cﬁ%?ﬁ‘@Uﬁi’ﬁ:é’o‘<LZ\%VJW)D, ZIZTIEY Y
TIZHFE A2 EZ 2 TWS (BFEOIRENRED LIS BGEEIZBVWTHHMYI THBE L FETBEHDT
ESAIAYIR

2.4 BBELHEBEOREE

BB LRI (7) OMEE S 2 & 5. MBLEDE £ BB L B WERIL (2) LHBELT, AR ha#L<
BNIE S LR (HBVE, MKODBELMERDS) T LhliFINns.
RAAMBIZT B0, w, = 1/(12+02) LBE, SIHMETEHAZW LT3, THabS,

1
gl

THY, wy, (T B RERENG L, RO BN L L BB RT3 ARLTVA. 20
YE, BuMERE (7) i

K
(é7’lf}) = argmin g(f,w) Z —logwg + wiri(0))
(0,w)eOXW k=1
LERJTES, ZOMEE 0L w iU TREIZRMET 5. Thbb, /87 A —XOHELRYIHR 0O
Mo,

1-1)

W), (8)

9 = argmin g(6, w") (9)
0co

w = argmin g(¢
wew

EPCRT 2T (bBWE, ARKL2FEELI=L£T) #0ET. 22T, (9) ko) 2@EsL LEE
B EBNRELINTE, B, 2EROT LT XL% TEOREUVERM BN RE & 5.



BHw OEH

EHADFH (8) IXMBl LRIEIZ > TH Y, isotonic [EIFD AR THI STV 5 PAVA (pool adjacent
violators algorithm) [2, 32] L IEIFNBMMEEN LTIV TV ALIZL > T, MELREREZ O(K) DFlIHE
TRIRMIZFRTE 5.

RTA—4 0 DEFH

NI A—=R O DFEHHA (9) 1%, BEAMNESHRN_FMETHD. BARNRREIZBEKET 50, Sol e
EUTOMEIT (2) LIZIFFAUTH . B4 REUEMRIEDSEZE Z 5N 5D, BIZIEHE= 2 — b VED & S 22
EERMATZ201E, HNEBO 0 BT 2HABEICRS. L, HMBEBIZEEMEZBL T oI
WEL TN B0, Mo OESRE XD X5 ITB52MEEETIERY. X, T—XAMREDOXRTIET
Vad v EEAWTARZELIZEIRT 2 Z 2% 0. RN EOBERFEHRIEMREDO XRIZBEWT,
T WV Ty R X B BUEMRO S E, HHEBOAR 2 ME L EEIEIETEDL I LWRINTE
D [35], ZOLIBRFEEEATLIILLTES (REEESIZLDZILREH S (18, 26]) .

2.5 SEBOERE

Fx OMEIZBILT, TORMEMBBICEAEL, SBOBEEZRRS. HEOME L, BUEERIERLR Y
FEZESDO TV T Vb 25 1275, Lorenz HRERZR & THGEEL TV AHEIFHTIX, RO & 5 8l
HINTWSD,

o BETHRIEBOMEDEL I A5 SFREERINIAS I LHTE, £, ME(LIUEE 8L
BRNFIEITHA TS A — R ORI S LT 555 5.

o MK UEAMIER/N_TIEIINRT 2 ETHRORTLERILT LB L, 2,3 XETH RiFiEER
MESNEZ EHL .

o BEFIETIIBIH ) A ZDHER A2 BZEERIEIRE L TWED, A2 DHEFMEHE L TEBONHELY B
THNEWMEERFAWZGETH, REFEOIIKES K EbSRWERD?H D, ik, 28O
BELRFICHETE AR Z2RBLTWVWS.

DlEAREEE R, AMEICETI25BOBEEZ VW DPBRE. £7, REFIETIIHRERDHRES N1
EUCTERAMERET 248, HABIRENRBPNTWED, W HRACEEREDO X1 716U T,
RRE DRI, BB WVIIMDIE DG 72 £ %475 BEVH D, 7z, BUR, RILHEE DA T E
ToTWBN, NA ZHEE R EADREBD HREN. S 51T, FERIIZISHR B~ DR % RiEZ, EH
L 8D XD BIENLMEIIN T SREER E5 7> TV BEDH 5.

S Xk
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