Vol.36 No.3

TR 23R

NAXHEICED ( RV BFRATIT

OB OMN B o om R W

AL T, 5227 EFE ORI, 830, he—8E L 2 RER 0 S EE EREE 5 b,
F A RN % N A AHETRD 2 FHESELHEE LAV 2 HE L DEZZLRRT, FAVIH
FRUMBEE, ETIXMBHEETH DY A7 03505 L L, ERALDF R 2 BRI T HISMEEss
KT THEE, MENETT2ETORETR MNER/NCT R AT RO ZEETCH L, ZD
LE, BRAMELTYAI7FERDTH, HPIBSEOEBETE, BLHEEOEEE D T
WOT, WS A7 FIRERTER D, —F, <A AYELTH X 25 eRonIE, ERLES
x?ﬂ@¥ﬁ%ﬁ:xb%%mmfgazt&%?.ﬁﬁ%%%f,&4Xﬁi%mw%ﬁ$ﬁ
5yﬁA&yx7%%%%%%Lf&x7ﬂ%$@%ﬁ%&mﬁbf,Eﬁ@%%ﬁmﬁmf,%
HFaAXMBRNDI A 7FIRERF L, BT A MHEL AL 2 LEMR LI, iz, YAV
FPROMEE—RILT 2L p-REwd 7 ACETREROEBEYERE L 22, 7 ORIEL S
A 7 NEFPAT O R O M A FREQICER U T 2 2 L 2R T, BHIERT, <1 AHEEE 5
FEOBHFELRT,

Task Sequencing Based on Bayesian Estimation
Kazumi SAITo T and RYOHEI NAKANO T

A given finite set of tasks, having known costs for their trials, are assumed to be performed
sequentially until any one of tasks successes. The task sequencing problem is to determine an
optimal task sequence having the minimal expected cost. In the case of known success
probabilities of all tasks, we show that the optimal task sequence can be generated easily when
the success events of tasks are mutually exclusive or independent. In the case of unknown
success probabilities of all tasks, since the maximum likelihood estimation is not reliable when
the number of available facts is small, it is likely to generate poor task sequences. Whereas we
show that a method based on the Bayesian estimation minimizes average expected costs under
the assumption that a priori knowledge about the success probabilities is unknown. The
experiments show that the expected costs of the task sequences generated by the Bayesian
estimation are less than those of random task sequences or the task sequences generated by the
maximum likelihood estimation. Moreover, the task sequencing problem is generalized to the
truth assignment problem of formulae belonging to x-formula, and the experiments show that
the Bayesian estimation works well also on this problem.
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Table 1 Probabilities and costs (exclusive case).
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Table2 Probabilities and costs (independent case).

FAR7 1 2 3 4 5 6 7 8 9 | 10

FRUIRESR p, | 12

4211 18| .14 | .23} .49 .12} 12 .31

DA b | 3219524 6 |8 |26|91| 5 |55]|19

pi/c:x10* | 38 | 44 | 46 [ 300 | 17 | 88 | 54 | 240 | 22 | 163

I R b
250

¥

230 ERELN
] M ZA0F % S Y 5 hiE
SE L 7R AHEE

210 4

Wy x7ﬂ§

190 3 VIR EE L

170 1

150

A XHeEE

130 T T T T
0 10 20 30 40

50
Fhl%
X1 ZHER R —2)

Fig.1 Learning curves (exclusive case).
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Fig.2 Learning curves (independent case).

BE BB A DY R 7 FISEREN D O RHT 57
DThDH, FETIE, 4BOHTERLE L. Thbb,
FUF LY AN ERGDL R, T8 ACHIEEY
A7 ERE LT B, SHWELRELTaX
FDINEWEIZHIEY R 25 %R E L B AHEEE,
BLY, " XWEHETHSL. BORNHER E1 %



576 TEERALH S 3R

7213 2 OfE) IWEDWT 5 V¥ A2 50 [ & COEY %
ERL T, ThZhOFEICLID ¥ 2 75 2B KES
L, HifFa X b REFEL /2,

H1w, R7DENEKBE IR D7 — X,
K2z, 7227 ORIERBE LD Y — R D%
B e RT, 2720, fRE, 3T% 100 [Eg DK
LI PEHETH 5, EBER LD, N1 JHEEEH
W, T v AR Y R I FIRRAHEER L R L T,
FEEOEFIHMOERRE BT, HFa R M2 b/hE
WERIHIRERTE T, F72, /AT A Nz biEl
B 2 Do le, BAMTEETRE, YIS X2
a2 P O/NSWIHIRERELTH, TS A 7F0%
T U ARBEL T L EOHEARBIEM 2 &h
Sipotz, DED, BRSSP GEE T, o 2
FEWESAEDOTHD, FOHEAZ, Bk &
I, EHIHBDLBEEETR, ROHEEEOEE I
B, EELLARWIZA7DTDANBZ I 3
e rEZOHND,

6. ZRINEFT I RFIEO—RIL & FHIERER

6.1 [ & BEO—IRIL

FAZEFATREBEO 7 508 I1%, - (4
formulae) "I BT RBADOEBMHE 2 BB ICHET 3
EE LT bTx%, 22T, p-R&iE, 77—
A (Boolean trees) & »IEEN, &ET (atomic
fomula) PR F L1 HLpELZWEHEAD 7 5 2
Th5, -, EROWER/EE0HFs N0
T, ZLOERLHRERE DI IATERHRI B L
WTES, 0B, INEFTRABRT VS FLEST R
27 BP0 RRER, RO TFRSHRENES T 55
Bagaeaind s, K3k, £V Fre—mbL
J2 7 RO EED AND/OR KO % R4, %
72, KD - R TCRETELZDT, ¥ — 24D MINIMAX
BRAOICHLHRETH 59,

—fAL U 7- M OMBEFHET 5, 22T, BEFR
2 DEMBERHEST 270D R N ¢ 2 BE L7
LHERE p LT3, 22T, BEFANE L 2E
FUITHWIHNITH D LRET 5. 5, f=x1V -V
2 B, BB 1O 2 BNHE L I 3 IR
pry BEY, BETAF 0(i) DIEZ TR EZFHEL 72 & %
OHFWEH T 2HRFT A b o 1T

n
br=1-11(1=p:)
n [fi—1
Cr=cComt 122@31(1 *’ﬁo’(j)))cm)
Eb, —H, F=a A Az %81, TRTD 2 M

Mar. 1995

x1Vx2Vx3Vx4

(b)—RAL L 728 2 2 WiFe 51 8
3 F A7 BT ROt

Fig.3 A general case of task sequencing problem.

F L7 BEIHESR pry, B LV, # OFIFICET 2 1HE
37\]\Cff’i:

ﬂf:z]jll?i

n fi—1
cr=cemt E(]I;Ilprf(j)>co‘(i)

ERD. ST, RO vzt LT, FEh SRz
JTIhs 2HBINCEAT L, EIFERE 22 b
VEFBCEERTE DT, - ROEBME L EHRHE
THMEE, YAZIEFFUBEC X DR s 2k
BTEE, BB, WEEES LR v TR, B
BETHL 222 B0 R, BOWESETT 2
BRI 50T, mBENREOBE LM, ¥
A2 RTEFR L DA PDIONS BB AE~IIE, RIS
IR MNDRINCIR D,

6.2 Ff4lE5B

T, EBTHWS R f 257,

F=(tiV eV ) A aaV sV 25V 27)) V
((stxg\/xw\/xu)/\((7/'12\/113\/1’14))

ZIT, f OEBEERFE T AMER, THos 2 2)E
UM A@TE s, b, 7, FEPRs
RS L7 4 DORDOFHME, ROV~ TR
WELIZ2 DORORFE, BLY, by XL _ULTH
HEE L7-NOFHii©, &5F 7 lTH 5, EBTIE,
SEOFEREB LIz, $bb, I 5 Ay R IF]
WED S, RAHER, BLU, N AfEET
b5, B, EBROPHIZ, BIE R URES AL,
K3, EBCTHOWESIERL 22 b, B4,
ROFEMH 2R, ~A IfEEZH T, 5>
F IRy A7 FIRRAMEERR E LT, FEOEF
BOBBICBWT, BLHFa A MANESLhot,
E72, BRIVEZCHRLHEEER L DERHS»TH



Vol.36 No.3 NA AWBIWCET L ¥ R 7 BT 577
%3 FEFRoOMERraxtr
Table 3 Probabilities and costs of atomic formulae.
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Fig.4 Learning curves for a formula.
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