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Abstract

Bandit problems generally are difficult to

solve, even with the Bernoulli response.
Other than sequential selection for every
observation, separating the medical trial into
several stages is a more realistic way of
solving the two-armed bandit problem,
Since the data can be collected at intervals
throughout the trial, there is no need to know
the result of previous patients before giving
the patient treatment, and the
calculations can thus be simplified. Past
work, such as Witmer (1986) and Clayton
and Witmer (1988) showed that the well
known treatment can be skipped in the first
stage and can thus simplify the selection
process. However, the assumption that one
of the treatments is well known is unrealistic
in practice. Yue (1999) extended the idea of
two-stage decision by assuming that one of
the treatment is better known, or has a
smaller prior variance. He showed that the
one-armed bandit is a special case under his
setting, and most results in the one-armed
bandit problem are still valid. However, the
structure of optimal strategy in his setting
remains unknown. In this study, we will
continue searching the optimal strategy and
study conjectures of inadmissible decisions
by Berry (1972)

next

Keywords: Two-armed bandit; Two-stage
decision; Optimal strategy

Z 3% EREY



°Z A -F % fL.(Bandit) ¥4 T & A A eS8 R
¥ % (Clinical trial) & —# E X L H TR A
CHRAERHEET(— bR E)PHER
BF BB EBOARRS c Byeh@a
MEFARBE M EFE  2HALY
AZEABEZNRY BB TEEORE
Wil A ETAREENGEREF
(Information vs. Immediate payoff) ¥ B3 F
o ARALATELEMRY WL -

CAFERMARTTERANPBEAR
B A-HEANAREROBRARRRE
& 8 & B¢ ¥ (Allocation) * My B RGBT
AR — OB EBRE  EXRENEREN
FroanBYLETTHSESELLEER
Rl - A~ 24 ) TF BT
AERAAASOTRER(RARTEA
CUNUD R At $-3: Lok -3 AP P
— B BHBLEERAAEDAEFRERAER
EFREREREG: FHER) B2
BAIREGHRA B B -

BRCETFERMMAOREMEEEER
R (Sequential ; Bp —k —1@) BT EFE
FIAIER R 5 KR4 1 2 T8
B F BT A S R R (5] 4o © Berry, 1972 ;
Pearson, 1980) 2 445 A R3E - B TR G £
B BRABRRFEEEEATR LR
T REOEEERAARBETRES
RAEIVEF B HPEER) Rt LA — 7R
ABBREBZET & A - BEAHH
7o (18] %0 Witmer,1988 $ Witmer and Clayton,
198 FEemBERF T —BRTABPHK
€. %2(One-armed bandit) > A& &~ & ¢
AFERL—BF  THBAERAEZ - A
MASELLBEF RS BHBRESRS
12 .

Yue(1999) 28 & T # 4k S0 dh B3R » 13
BRET—EEFRAHAL - Lt
EREENE R - £HBET > Yue
EART LAFEAMNAOLRASRE
B EARER S Batii - AF
RAFEK Yue th4ER » 3 Berry (1972)
2 Pearson (1980)# #8122 R ey 3 3] - 5]
WEE-PRFEHBEEFEH L $dm
Bl Rl EARAERERER -

= GHER

TR RACLATMARGERE
SR RBLAFRMyRERE

W HERENR

R E¥LETMA

BAHERESLAFMMARYTCLATH
Mg HREE BT EREHT
MALR RGBS BLANEL
HER MM -

HITHmALARN Cfo B R %E
#0,8,) ERgREdAnosRAL
7, = Berde, ) & ©, = Beta(ea,cf8) , £ F
c2l " IPRMBRAER_HARANE -4
(K Ky) RARAE R B A F — R &A
F-FRE B - BMFATEMA
BT 4544 |

FE— FFLEXBKRI(0Si<K) - £

0, =d=—2T" | apk0) mEBEA

_a+ﬁ+K
£

2 FE = ! %9 Pearson & 5% 7
F 2 A R AR AR s A AR A1)
a=f=1%% HRUTHEE:



RE-  FRF LA (e=1)
a=0=16F  AFK =K, =K #H#ELR
CEREIMK K- BR(K+1L,K-1) »

BBELR L BEHAK =K, =K
FEREAR  TRCK-)RK+LK~1)
EHERARLK o P TE—ER - TH
HIATF ZIR » 38 R #2685 7 Pearson #9553 ¢

TE=Z . FFH B EHF 45
K =K, =K 2#88 GREMK K1) -

Pearson e AT £ — H IR F A F &4k
iR,

s

Z Z m ¥ E@,)2E@, &
Var(,yzVar(6,) # + # K =K, =K i
FERAE -

B-stRRERaH

A3t F 8 T Pearson{1980)4f & M £
SHEMRE A RNRR - PBTELAEF
ERFMETREEHRMHTRRAAREZL
W WA EWRRRARE -

R M-SR MR EA BN L
T AR ERINAEAES KL K
oo RREHILABAATRE > Ml 82
BAEAGEART AN EAEELR
HFHGER PRUVBBABORKR SR
AREMT B T AR P
HH % 0 — % % 6 & ¥ H # (Sequential
Analysis) R AL A FERAMAHRR

= FA R

(1] Berry, D. A. (1972), “A Bernoulli

Two-armed Bandit,” The Annals of

3

(]

(6]

Mathematical Statistics, Vol. 43, No. 3,
871-897.

Berry, D. A. and Fristedt, L. (1985),
Bandit Problems: Sequential Allocation
of Experiments, Chapman and Hall,
London.

Clayton, M. K. and Witmer, J. A. {1988),
“Two-stage Bandits,” The Annals of
Statistics, Vol. 16, Ne. 2, 887-894,
Pearson, L. M. (1980), Treatment
Allocation for Clinical Trials in  Stages,
Ph.D. Thesis, University of Minnesota,
US.A.

Witmer, J. A. (1986), “Bayesian
Multistage Decision Problems,” The
Annals of Statistics, Vol. 14, No. 1,
283-297.

Yue, C. (1999), “Generalized
Two-stage Bandit Problem,”
Communications in Statistics: Theory
and Methods, 28(9), 2261-2276.

J.



