goooboooobgon
0 18570 20130 77-83

An equivalence between the duration problem
and the best choice problem for the continuous
arrival time model
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1 Introduction

RSB LTIRMLZ D22 L B3 TE X80 n AHERT 3, T; ZIEN i OX RO B &
L. T1,Ts,..., T, BELAIICRERIXE (0,1) EIC—RICHHTHHEER THD LINET D, &
HRITHIREFIZE OFMNELL BEICHER L7 ROB TONEN) BSEBISh 5, FEIEA 1 oxt
8D duration &, Z OXROHBERLH HROMERNEN 1 OXMEBIHIT 5 E TORBREME L
TERTD (ROMBIMEL 1 AHBRLLWEEIL, BKEL 1 ETORERBE LTERTS),
Continuous (arrival) time duration problem iX, E® 7 L — AT —27 OTF T duration O HAFE
ZTEBHRYKRE T HMANEN 1 ORIRZZH3RT HHIETH 5, Duration problem ZHEINE 2
72 D13 Ferguson et al.(1992) TH DM, £ Tix n BOMNBEBER 1 505 v ¥ ARIEF THE
% LARE L 7= discrete (arrival) time duration problem T Y, L continuous time duration
problem IZFAR G T2,

2 8 Cid t-rule @ F T continuous time duration problem D/37 —<= > A% T35, t-rule &
i Rl X TH- T, THURICHR T 2BAOEMIEN 1 2 BE L VWHIAL—LTHD, ZO/M
BRIZBEIC Hu et al.(1998) 2L o TREAN TV AR, ZZTRUOEHE E 2 5, 3#iTit random
truncation time V' %% & L 7= continuous time duration problem 2% 5., VI Ty, Ts,..., T, L1t
MILRFERET, 7o ARRR V IITHE6N5Z L #EKLTWS, L5 T, duration
bRV S TORBRME LTEBIN S, BIZHEHIKEV DR V OBEH

f(vj=m(1—v)m‘1, O<v<l (1)

TEXONDBHETHD, m IZEBEEMD T A—F—Tm=1DHESE—BOH. m=20
BRRZANMTHD, 4ETIEIRIET 5 continuous time best choice problem D737 4 —< 2 %
Z#~%, Gnedin(2005) % discrete time duration problem with random truncation & discrete
time best choice problem with random truncation D%t % #am L7=45, Fhzx bbb+ A4Em
72 random truncation D5 Af % 5 % TV 2WY, A% Tt continuous time model 28V T, (1) T
X oD (BE) M Gnedin DM 5 2% 2 L #7577, Duration problem —f#1ZB LT
13 Samuels(2004), Gnedin(2004), Mazalov and Tamaki(2006), Pearce et al.(2012), Tamaki(2013)
EBRah-n,
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2 Continuous time duration problem

BONZKRD Lemma #5652 5,
Lemma 1. JE(\IZ D1} 3Z N TEHHBBn@H Y. TN OIXELMILICEFEM (0,a) LIT
—KRICHBET 2, Thobb, T(a) ZIRAL i DHBERZE T2 L. Ti(a), T2(a),...,Tu(a) ¥ (0,a)
O —HRREREHFITH D, DL E, BYIONSE (WBOMRBILRVOT, iR
1ERZREND) BBAKL & ZONROD duration DIFHE E,(a) i hy =Y 1/i LERT
5ERXNTEZIDBND,

Eale) = 22 @

BIBR ERBMIIRDBZZLHTELN, SORDIEAEZEX 5, BYIOMNR (ZhE A LEE)
OHBRL % X &35¢. X =min{Ti(a),Ta(a),...,Tu(a)} THHNO, IEFHHEOHED
b X OBEBRE f(z) IRXTEZ LN,

f(x)=§(1—-§)n_l, O<z<a (3)

7

a
n+1

E[X] = /O " ef(z)de = @)

THEZLIZHEEINEV, BT X =2 LWOREDTTOD A O duration DEIFHHE E,.(a | z)
EROE D, ThERDDDIZEHIT A DHXIRF R TRIEFITT5, R=r DBEOZOE
% En(a|z,7) £ & &,

a—x

E"l(a l .’lf,’f') =

Li2d, ERBIE, R=r L WIORBOT T, BVBRIRM a—z ORIC A LR -0

Bhro¥r—1EHEL, AD duration IXFEHORY —LHROHBIZL VKT Ta06, Z

it (4) XvEDIBLRS, £ ALNCP{R=r}=1/n, 1<r<nTHEI»H
E.(a|z) = E.(a|z,r)P{R=r}

r=1

_ (a - x)hy, (5)

n

LTehioT, (3), (B) &P

En(a)

/0 " Eu(a| 2)f(x)de

ah,
n+1

L2y, (2) 265,

1 #i Tk~ 7= continuous time duration problem {ZFRE %, WM™ n @D & X t-rule D FTO
duration DHIFEE Q,(t) £ T5L. KDLESITExbN3,



Theorem 1. n > 2123 L CUU T AR T 5,

hk:—l _n\k hn
A (1-1) +—~—n

1— n+1
+1( 2

) Q) = 3
k=2

(“’) Qn(t) 2 Qn+l(t)
(@) Qn(t) — Qm=%ﬂ%%
fEBA  t-rule DT TO duration % D(t) TET, 7. R(t) 8%t ¥ TICHBET 308 0F T

BREDOLODEMIBEM L T2 (¢t ETICHRLRZVWBEIIEENIC RE) =n+1 LHERTS), =
DEE, Qu(t) X R(t) TEREMITIBZLICLV KDL ITRDbEANS,

n

Qn(t) =Y _E[D(t)| R(t) = k+ 1] P{R(t) = k + 1} (6)

k=0
Rt)=k+1&W5Z&id, B (k+1)BOMNROBRBEL T1,Ts,...,Thpy 23 Thyr < t <
min {71, T,..., T} 2T L LRETHEINO, k=0,1,....n—-1 DL X
P{R{t) =k+1} =t(1 —t)* (7)
THdH, 122U, R(t) =n+11%, ETOMNRBEL ¢ UBICHET 20T
P{Rt)=n+1}=(1-t)" (8)

THb, fit5, Lemmal L&Y

(1 —-t)hk
k+1 )
THH, MEROE RE)=k+1EWVIRBEOT TR, trule X LA k BONED S LRI
HETLbOEES, £, ThLD kBIZEVITHISICKE (¢,1) C—BICHBET S, Lizis
T, Lemma 1 EATE 2, (7) — (9) % (8) IZRALT (i) 283,
¥, (i) LD EbICKERS,

EDt)|R(t)=k+1]=

(hn = 1)(1 = ¢)n*2
(n+1)(n+2)
> 0

Qn(t) - Qn+1 (t)

S (i) ORI EF LTS, (i) A< MbNEKOEER L D815 M,
log?(t) = 2i h’“—'lu —t)k
k
k=2
Theorem 1 DFERITBAITH D, Qt) ikt =e2 THRKRKERY, Q™) =22 ThH 5B, LI

BoT, HEXNRE (> 1) BRATH-Th, e 2-A—L & BAUVIIT duration % 2e~2 Ll iz T
XHTEERLTWD,
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3 Duration problem with random truncation

2 fiDE 5 )LIZ random truncation time V 2 #®A T 5, V OBEREEN (1) THEXONDE
A, t-rule ® T TOHAF duration 3RO L 5, ZDfE%E, (1) DNRNFA—F—m ERBIFT

Qi™(t) £ &+, BEREH D(t), R(t) it Theorem 1 DR TEH LD TH B, BICV DET
FEFITBL (6) LERRICRORBREE S,

QS{")(t) = i {/1 E[D(t) | R(t)=k+1,V =1 f(v)dv} P{R(t)=k+1} (10)
k=0 ‘1

) (11)

ThHdH, AR HIE, Rit)=k+1,V=v,W)IEEOTFTTIX, t LI ﬁﬂ'éi:ﬂkﬂﬁl@ﬂ%
DR, Bl v ETICHET 5500515 ¥ jBTH MR (¢ (I-t) ) T, 20
BEOFTCHRINCHIRT B HDERBATK L & OHIAF duration 23 LemmalJ:‘? ”—t)h THHIEM
b (11) 285, ROEEX

k+1

k
thl(kﬂ> - Z% -1 (—<’°+1—“—1), 0<z<l1

=2

v>tDEE,

s s -4~ ) (1) (i

Jj=1

ZFATSE (11) BUTOXSICERESNS (ZOESERT L ICBETIRMETTRTIENT

&%),
E[D{#)|R(t)=k+1,V =1 = (E> (11::>k+lghj(§_t;) (f_f,)m
- (F)EE) 2 Y
(1=t [1=v\*!
(k:i) <11__:)_,- e
x;?l(l—t) “1} {(14) —1} (12)

Li=RoT,
/IE[D(t) | R(t) =k+ 1,V =] f(v)dv
t
ml-t)™ [L1—o\*mE [ 1-v\ 1—v) k)
k+1 /t (l—t) ;?[(14) _1} [(l—t) —ljdv
m+1 k
m(lk“'_'_t)l +1;:/‘1 k+m —i_l) (x—-(k+1—i)_1) dx (13)

(13) OHZIIRDLI TS,

1
/ gh+m (x-—-i ~1) (x—(k+1—i) _ 1) dz
0




1
= / {(‘,L.m—l _ xm—l-f-'i) _ ($m+k~i _ xm-}-k)} dz
0

_ (1 1\ 1 _ 1
T \m m+i m+k+1—i m+k+1

1 1
= 2{m(m+i)—(m+k+l)(m+k+1—i)} (14)

(14) % (13) ITELT

/1 E[D(t) | R(t) = k+1,V =] f(v)dv

_ om—mtt & 1 1
- k+1 —mm+i) (m+k+1)(m+k+1—7)
_ om(l—t)m+ | g ’i’“ 11 'i’“l
k+1 m o G mAk+l L]
(1 - t)m+1(hm+k - m)
_ 15
m+k+1 (15)

(7). (8), (15) % (10) KRATHLROEREES,

Theorem 3. m > 112X L TR Y 320,

a0 [ (st () o]

4 Best choice problem with random truncation

3Ei & A LERE D T T best choice problem #Z % & 9, i random truncation time V ¥ T
CHBR LIZHROFONR b BAUTHD, 29 CRTTARIT VWS RETHS, V OBEREK
B (1) TEXENZHE, trule DT TOBOBEE P™(t) LET, AL For—5—W(t) %

W(t) = 1, t—rule D FTHEOBE,
10, t-rule DTFTTHITEHES

CERTDL, (10) LRABICKRORRLES,
n 1
IZRIOEDY {/ EW(¢t)|R(t) =k+1,V =1 f('u)dv} P{R(t)=k+1} (17)
k=0 ‘Yt

v>tDEE,
E[W(t)]R(t)=k+1,V=v}=g%(§) (zlz:z)ﬂ (i::j,)k—j (18)

THEABND, (11) OEHTHELELS I, tu%htﬁfﬂﬁ‘éjiukﬂﬁwﬂﬁﬂﬂﬂf H 2l
vETIHET 5608515 2 jBThHsmER () () () . 2o moschy
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KHBETBHON jEOFORE (A L) ThHIREEN1/j THHI LMD (1 8) 285, K
OEZEXEZFATS (Zhb kICETRBETERICTEND),

k k
Z%(’;)( Z% -1), O0<z<1
J=1

i=1

thEBAVWAE (18) BKROLICEREIND,

Il

VS
—
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L K
N’
kol
=
[Segy e
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e

bt
S|~
—
LXY

EW(t) | RE) =k+1,V =1

[
it
_

™M~
o

<
il
—

. [(11:1;)_,-_1} (19)

™=
oL =

<,
It
—-

L=~ T,
/1 EW(t) | R(t) = k+1,V =] f(v)dv

= ma-oe [ (22T () e

J=

1
= m(l—t)mZ;‘/(; gh+tm—-1-j _ ght+m—1 )d

j=1

B (1—t)mi1 1 1
= m J\k+m-—7J Ck+m

Jj=1

m 1
= ml-1) ;(k+m—j)(k+m)

_ m(l = )" (hm-1+k = hm-1)
- m+ k+ (20)

(7). (8), (20) % (17) KRATDLROBRERD,

Theorem 4. m > 1 (2% L TRMBEY IO,

n-1
(m) = _ym hm—1+k"‘hm—1 Nk hm—14+n — Am—1 _ an
PU™(t) = m(1 — t) [tk§=1:< e )(1 ) +( s )(1 t)]

Theorem 3 & 4 1SR OEBKIEWVEMRARIL L TWB Z ENah D,

Theorem 5. m > 12 L TKRMBEY (L2,

PY(t) = (m + 1)QY™ (t)
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