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WFFER T OEZE (F30) : Exact discrete distributions of numbers of occurrences and waiting
times of some patterns and scans on random sequences are investigated. Based on our
theoretical new results we can make statistical inference of some parameters such as
success probability. By extending the method of conditional probability generating
functions we have derived new results analytically, some of which are also suitable for

numerical calculations.

SR TERR
(BEHHAL - 1)
[ERESE LiEESE & Ft
200 64 500, 000 0 500, 000
200 7THE 600, 000 180, 000 780, 000
200 84 500, 000 150, 000 650, 000
200 9FE 600, 000 180, 000 780, 000
R
o El 2,200, 000 510, 000 2,710,000

W38 - B RFT

FHOFE 05y R - MR« 07 - Bt (RS - MEAHECR)
F—U— 1 BRI, FERRIIE, B SS — > KPR I, ROLHEE R

1. WFZERAE Y P D 5

1980 EfRIZ, start-up demonstration test,
it o A 7 L(consecutive systems) D15 fEM:
FRE. WEEHE., DNA RI|OfFENT2 L, &
FXERISHD TN SR ZZ T T Thi
T 2Bl S & — T BT D e R e SR o A

FOOAFZEDN . 1990 FEHICH 2 EITHA
IR FEORR L & HIEH 24D 72, 1990
FRIZAD . THR~ /L3 7 8 D IA AL
X T E R REBEEAE) e E OB LWF
HEORRE EBICHORARIZHEL TE T,
7272, 2000 £ Z A0BIE, HITFEOEED



JERTZT T £<ATNT, HETIEIH 505,

MY 2 TRA2 LW & T WRIEN B ST
LR T,

2. WMHEDOBEH
LT L9 72RO F T, REICHEAEN

AIHE

T, MEFAHERNISM TE 2 LW )

NOREZEI LT, RO L D R BARE 722 bt
JERM &L Tz,

1)

)

(3)

(4)

(5)

1)

(2)
3

4

Start-up demonstration test {22V T,

ek, BlEm e N S b RE B TE
72X RHK., e 2IE—EDESDORE
EORBRECIIIZDZENTE RNV K
D 72D FCTHEEAT 9,

2 WIL DT i FICELE S 7= B
REBEOFRIZH 5 2 Rt O BEER S ¥
— U DNHBT D HEROHAEEZIT I,
WL OO EIEFFE OB S & L Citib
T&E D L) BB RER ORI
EH-MIICHRET LD TE LTIV
TV ALEHFET D,

WL DN DB — 2 DFFHRER O
[RIRE A8 DA 21T 5, EDORE. 5B
W2 — NI DN E— o DLy B
— U TiERW ) EW ORI ES L Tk
T 5,

ZOfth, RHRIRE OB Fidm O
HEEm~HERT 2,

WZe o J5 1%
BEHETRBER AT OFHFE AT 5 T2 OI121%,
HEM O N— FHETZT TR < Hels
RIS T T 4y I AR E BT HINE
Do BT, BAEFF I X O%EUE &
TT7T7 47 A AEMICFIHTE S
V7 My T EAFLT, BIEOHEWH
BREE CRIRE R BER AR FCIC B 5 F
EERFB LT,

eRim, HERMETE. 7T 7R L.
COMRICBEET D EEALATL, ME
R AR L,

Z OMRIZELR A b OEN O EHE &
Ham a FEMRAICAT o T2,

WFFERCR:

(1) Start-up demonstration test (Z-DUNT,

(2)

—TEORIOWEOBBETIIHO 25
ZENRTERWEIDO T T, B A D
EHBIORT AL ITY XA EIT-
72 ZThit. RO RO (1) I1c487=5
R THY, ZORRIZFNGR LS DO
IZHEF LT,

20D NN — N b DETD
BB ORE Sz, 120/ —
UM O RS — o EE R 0D
WEENITICEHT 2 R TE, &
it BFZE0 BHO (4) 1247 5 R T

(3)

(4)

(5)

(6)

(7)

HY . ZORFITFIGFR LS DDITHR
L7z,

IR~V a 7EEICBIT AR S k o
DOFFHIEDATIZIB VT, WERFHE DA
HCThHolo, k DN~V 7HORE
m (ZHARTREWIGEIT, S &R
BESE ST RO A X% m £ T
TIF5Z ENTEDZ EA2HERmITR
L7z ZHUTAZED BRIOGINZ Y72 5 1%
RThHd, ZORFRIL, FilEmL 5 0@
IZFEFR LT,
HGAREEHDH LUV t TU o THERK
(T 25612, BBk S T TE 72 R4
OB — o DEIE, LoVt B
fléTHMRRBEILADLENTE
%o I DRERIBEE O WU HINEE & T,
FNN, B R Z — N FT DA T
WRICHTHNET S 2R L, 2T
FZIE TIZTH BTV 72 empirical
process @ Brownian bridge ~® 55U
FEIZEURHERTHY, 2 A HBES
HZHDOTHH D, TOMER, EHEEEK
DARDOF LWL PiER™ S oz, Zhd
OB OGUZE =5 ETH D, =
DFERITFANFR LS DOITFEE LT,
< a T EGENEE S o T S ERIT RS
2BV T, HOE D[RR 0FRF B IR
DRI AR 72 IO WTH— 172 i
(2 XV BB 2B, USSR D
HE9D@) &GS TR TH D, 2D
FEERIL. Fmc o5 0@, ®, Oick
WTHRE LT,

Ek~/L a7 K (heigher order Markov
tree) IZX-oTEHEZBNB T T 7 4 h L
FFL LT, HRRA X v U RO S
DA EHT D7D ORI R
b2 70, Zhix, RHRARS E TS
AT WD R S MRS FEE
HBARD T T 7 4 HIVETIV~YEEL
b DOTH DN, Fragig b IERIE~
DYLHRTH D DT, F LWIRIE TRV,
ZOFRERD 1 ODIEHE LT, AlRARD
Bxa LIy AT ADOEEEDONENH
AN, FDOEHOT LAY AL LA
R 72t HEA b2 2 N TE T,
ZIXAFZED AR (2) & (5) IZEHE L
TEY ., FHmmsL s oOIZHE LT,
ST 72 ZAERAT Y L THEHEOBER ¥
— U ERIFIZE 2, 52N IT3E
TONRE — 2 OB DR L
B\ —Zx L TENEND G 2
SNTZEIEITZ TR Z D F TOR B R
DERFAMDEDOREREZ, TNEho 2
BEERNERIC L >THOMMNI L, =
DOt FITIEF (T — R RFERTH Y | —
it s n7-FE A, 7 — R U IUEERM
e & OB B ICPEGR IO 72 FLaE L



EH 25720 The< HEICLEDTH
Do ZAVUIMFFEOFE D (5) 12 Y72 D Ak
RThHod, ZORRIT. FFRILDO5D
OlzHF LT,

PLEL BT FE R R TR Z‘ﬁunﬁ
el & Lﬂ?ﬁ(ﬁ%"ﬂbﬁ“%@%ﬁﬁf@
HkToEB26N05, £/, ;ﬁ’bﬁg
T _CEBER 2 BT & T MERE I
WTRARTDHZENTEZOT, Vi <
&b [EFRAY 72 HUE TR B 2 R A5
LITWD EHIFFTE D,

5. F7RFEEGMLE
(WFZEARFFE . e T M ONEEET TR (2
T TR

UdEskamsr) (B 10 P)
D Inoue, K. and Aki, S. (2009).

Distributions of runs and scans
on higher-order Markov trees,
Communications in
Statistics—Theory and Methods

Vol. 38, 621-641 (#&#HEH)

@ Inoue, K. and Aki, S. (2009). On
waiting time distributions
associated with compound
patterns 1in a sequence of
multi-state trials, Annals of
the Institute of Statistical
Mathematics, Vol. 61, 499-516

(EFeH)

® Aki, S. and Hirano, K. (2008).
Waiting time distributions for
a run with additional
constraints, Journal of
Statistical Planning and
Inference, 138, 3492-3501 (&
wiA)

@ Aki, S. and Hirano, K. (2008).
Joint distributions of waiting
time random variables for
patterns, Journal of the Japan

Statistical Society, Vol. 38,

No. 1, 97-105 (&HA)
Tnoue, K. and Aki, S. (2008).
Methods for studying

generalized birthday and coupon

collection problems,
Communications in
Statistics—Simulation and

Computation,  37:5,  844-862
(EFA)

® Aki, S. (2008). Joint

distributions of numbers of
occurrences in a discrete
pattern and weak convergence of
an empirical process for the
pattern, Journal of
Multivariate Analysis, Vol. 99,
1460-1473  (FEHA)

Inoue, K. and Aki, S. (2007).
Joint distributions associated
with compound patterns in a
sequence of Markov dependent
multistate trials and
estimation problems, Journal of
the Japan Statistical Society,
Vol. 37, 285-298  (#&HiA)

Inoue, K. and Aki, S. (2007).

Joint distributions of numbers
of runs of specified lengths in
a sequence of Markov dependent
trials, Annals of the Institute
of Statistical Mathematics, Vol.
59, 577-595  (FE&ifT)

@ Aki, S. and Hirano, K. (2007). On

the waiting time for the success
run, Annals of the Institute of
Statistical Mathematics, Vol.
59, 597-602  (FEHifT)

@ Inoue, K. and Aki, S. (2007). On



generating functions of waiting
times and numbers of
occurrences of compound
patterns 1in a sequence of
multistate trials, Journal of
Applied Probability, Vol. 44,
71-81  (FEHA)

(FxgeR) Gt T4F)

)

)

HEERE, ZEERE, TAmARLEOED
5341 1, 2009 FEFERER TP E SR M B R
2009 49 H 9 A [FEHERFCURIZ )
HEERE, BB — 2 OB T 5
empirical processiZ-OW\TJ, HAHF
2 2009 FFEEFES, 2009 4F 3 A 27 H,
FORRY: CGROEHD)

HEERE, eEERE, RS 7ot
AR AAER 2009 FFIEFER,
2009 4 3 7 27 A, HAEIRY: GRAUH)

6. WFIERER
(D) WFFe R EE

73 EME (AKT SIGEO)
BATE R » & AT AP TR - Hid
T 90132696




