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Module 5:Understanding of applications of renewal theory, Stationary Process with discrete and
continuous parameters

Lecture 22:Practical Application of Sequential Sampling Procedure

The Lecture Contains:

B Detailed simulation results

B Normal Distribution

B Exponential Distribution

B Gamma Distribution

B Extreme Value Distribution
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Lecture 22:Practical Application of Sequential Sampling Procedure

Detailed simulation results

Normal Distribution: Table 5.1a shows the first set of simulation runs for SEL loss function for AS
vs JC sequential sampling procedures with the following combinations of w=(0.008. 0.010),
£ = (0.6,0.7,0.8) and m=10. On the other hand Table 5.1b contains the values of the simulation runs
considering SEL case, for both BCJ vs BJC sequential sampling schemes with w=(0.008, 0.010),
y=(5 =053%=06;;=07)p= (p, = 0.7, p, = 0.8) and m=4 combination set. With a = +0.8
(over estimation being more penalized) the corresponding results for (i) AS vs JC and (ii) BCJ vs BJC
are shown in Table 5.2a and Table 5.2b respectively. The combination of parameters used to illustrate
these run results (i.e., Table 5.2a and Table 5.2b) are (i) w=(0.004, 0.006), r=(0.6, 0.7, 0.8), m=10 and
(i) w=(0.004, 0.006), y=(y, =057 =06y,=07).p= (o, =07,p,=08) m=4
respectively. For the under estimation case (g = —1.0) the simulation results for (i) AS vs JC and (ii)
BCJ vs BJC are depicted in Table 5.3a and Table 5.3b respectively. The combinations of parameter set
w, r, g and m for g = —1.0 (Table 5.3a and Table 5.3b) are the same as that used in the run results

shown in Table 5.2a and Table 5.2b (g = +0.8).

Exponential Distribution: With SEL function, Table 5.4a and Table 5.4b highlight the simulated
estimates of different values of interest for AS vs JC (Table 5.4a) and BCJ vs BJC (Table 5.4b) methods
respectively. The combinations of parameter choices, used in Table 5.4a are w=(0.009, 0.010),),
p= (ﬂ 6,0.7, us] m=10. While Table 5.4b shows the runs for the combination w=(0.009, 0.010), ),
y=(» =077 =083 =09)°= (7 =07,p,=0.8), m=4. The corresponding different
values of the estimates, when one considers over estimation, (a=+0.8), for the LINEX loss case, are
depicted for the sequential sampling plans AS vs JC in Table 5.5a, for which the parameter
combinations are w=(0.002, 0.003), p = [ﬂ_ﬁ,u_?, ﬂ_g], m=10. On the other for BCJ vs BJC sequential
sampling plans, which are depicted in Table 5.5b, the corresponding parameter set is w=(0.001, 0.002),
r= [:’f = 0.7, ¥ = Q. 5”3 = n_gj,;.-: [1{:'1 = n_?,pz = 0_5], m=4. Furthermore Table 5.6a and
Table 5.6b show the synopsis of the simulation results when a=-1.0, for the multi stage sampling
methodologies, AS vs JC and BCJ vs BJC, respectively. The w, g, r and m values for these are the
same as those for the LINEX loss overestimation instance (a=+0.8), i.e., Tables 5.5a and Table 5.5b.
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Gamma Distribution: Table 5.7a, Table 5.7b, Table 5.8a and Table 5.8b are the synopsis of the
results when one takes into account the gamma distribution for AS vs JC (SEL), BCJ vs BJC (SEL), AS
vs JC (LINEX, a=+0.8) and BCJ vs BJC (LINEX, a=+0.8) instances respectively. For the SEL (AS vs JC,
i.e., Table 5.7a) example the values of the parameters one assumes are w=(0.01, 0.02),
2= (0.7,0.8, 0.9), m=10. While for BCJ vs BJC under SEL (Table 5.7b) the corresponding values are
w=(0.01, 0.02),7= (33 = 0.6, 7, = 07,75 = 0.8),0= (p, = 0.7, p, = 0.8), m=4. When we switch over
to the LINEX loss case, with a=+0.8, Table 5.8a summarizes the comparison of AS vs JC, for which we
consider the parameter values, as w=(0.01, 0.02), o = (0.7,0.8, 0.9), m=10. Finally the BCJ vs BJC
comparison results are highlighted in Table 5.8b with w=(0.01, 0.02), ¥ = ":fl =07, ,=087x= 0.9),

2= (g =07, p,=0.8), m=10 as the parameter set for a=+0.8.

Extreme Value Distribution: The final two sets of tables, i.e., Table 5.9a, Table 5.9b and Table
5.10a, Table 5.10b highlight the findings for the simulation runs when the distribution is extreme valued.
For the SEL bounded risk example, one considers a combination of (i) w=(0.007, 0.008),
o= (06,07, 0.8), m=10 and (ii) w=(0.007, 0.008),7= (3 =0.5,, =086, =07),
=g =08, p,=0.7) m=10 to evaluate the performance of (i) AS vs JC (Table 5.9a) and (ii) BCJ
vs BJC (Table 5.9b) multi stage sampling methods respectively. We assume the asymmetric, i.e.,
LINEX, loss function with a fixed level of bounded risk, i.e., w=+0.05. Our aim is to study the effect of
change of a, i.e., shape parameter of the LINEX loss, on the sample size as well as on the estimate of
E(X) (which is of interest to us). The results are highlighted in Table 5.10a (AS vs JC) and Table 5.10b
(BCJ vs BJC). For the AS vs JC simulation runs, the parameters vectors are a=(+0.5,+1.0),

£2=10507,09), m=10, while a=(+0.5,+1.0), y=1(3 =05, =067, =0.7),
/= (_.5’1 =06p, = 0.7), m=10 are the corresponding values of parameters for BCJ vs BJC sampling
procedure
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Table 5.1 () & (b); Siurulation resalis for X-N{u=10, a°=1) , i.e Normal Distrbution, with SEL function, B=100, K=1000 considering (1) Accelerated Sequential
(AS). Junsp & Cranl {JC) with m=10 and (b) Batch Coaw] & Juenp (BCT), Batch Jump & Craw (BIC) wth p:=0.7, po=08, %=0.3, 1506, 15207, m=4 sequential

D Sl CoU
W I:. L b ] .___ ‘tum-
i 0 F iy =X, s
B XA IC AS IC AS IC IS IC
Wl 06 1% @ 1% ® 10 DOBITT 000946 9991 0OWBRD &3 BSLa
07 B 1M b 114 BOLI31 00006 0008254 10.000606 569.20 B48 00
03 ® M ® 1 DONOIT  DODTSHE  9909TIE  I0QOIT  680l6 S
B0l 06 01 % % #  0® DOLGKS  DOMSIS 999NN I0Q0I4Y 4545 6B
07 I T T DO4I02 000915 1000MSE  GS%DIR 4RO 67534
08 I DOLZI6L 000914 999N G9W% M4 60947
v D ¥ 50= 501+ 501+ 504 7 e CPU tiee
! g fy =4y (seconds)
BO BC  BU BIC BCJ BIC BOJ BIC BCJ BIC

0005 126 & 1M TREIALEDL LETHAY 001780 0.007946 DA0N4  DUEG26 16465 060,03
RO U S T - O L Y L I ) g A 1 2 0009414 DOOTT4R DO 17308 13306

Table 5.2 (a) & (b): Simnlation results far X~N(y=10, °=1), ie., Normal Dastribution, with LINEX Loss finction, B=100, K=1000, a=+0.8 considermg (3) Accelerated
Sequential (AS}, Jump & Crani (JC) with m=10 and (b) Batch Crawd & huenp (BCJ). Batch Juup & Ceanil (BIC) wath pi=0.7, p:=08, 7203, 15=0.3, y5=0.7, m=4

suunphing proceduses
W D m = = et CPU nime
p N 50 Fi I i scndt)
A IC A3 IC A3 IC AS IC AS IC
006 08 3§l a0 EN) i 0.000025  DA00017 10000017 10.000107 M1k 6803
07 Ao 45 L] 0.000025 D017 DOOETI3 9508260 0. i68.13
03 g3 T4 i3 L 0.000021 D07 10000768 10.00032) 461.73 6730
oo 08 M 0 3 3 ]| {2 0.000038 D023 10000928 9897153 HH 17636
07 ¥ R ] {2 0.000034 D023 10000178 9.505443 216 38164
03 1 3 il {2 0.000031  DAKI02E 10002220 10.001867 31363 %054
v D T 0501+ 01 50 = E—— CPU tine
: R =Xy (seconds)
BC] BIC BCI BIC BL) BIC BCl BIC BCI BIC

0004 B 50T 43=B4lGr1d Ti=dGIB]l 000002 0000017 %9058 10000127 16011 £33.38
0006 3 35 8 13kl 482140240 000033 000026 BOMT93 10001627  131E3 43873
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Table 5.3 (1) & (b): Simbation results for X~N{u=10, 0°=L), L., Norwal Distribmtion, with LINEX loss fimction, B=100, E=1000, a=-10 considenng (3) Accelerated
Sequential (A%), Janrp & Crawl (JC) with =10 and (b) Batch Crawl & Juenp (BCT). Batch Jump & Craw] (BIC) wath pi=0.7, po= 9. y=0.3, 705, 1507, mn=d

sequential sampling procedures
¥ D = = = i CPU timme
P ¥ 50 R = (ondd)
e e AS I AS I A§ IC A8 I
04 06 126 4 1M b 114 0000023 0000017 10001231 9998907 536,88 06.17
07 T 5 m 114 000023 0000017 10000031 10.000439 §29.58 TR
08 LI O 4] 114 0.000021 0000017 10000200 9997936 75 810,33
006 06 B4 48 83 39 [ 0.000038 0000025 10000313 10.000111 35780 5.4
07 5 8 47 7 0000034 0000023 9998714 9995738 418 66 600,32
0.8 b6 82 bl n 0.000031 0000023 10002332 10.003020 48331 399,86
w D = w504 ), 2 1) = i CPU time
i 50w S0h + 502 + 504 B fiy= XJ'.' o)
BCI BIC BCT BIC BCT BIC BCI BIC BCI BIC

0004 126 8 1M T=ITAD L0THIHI6 0000012 0.000018 JUTLOEC S VENL 98534
000 &4 3 B 4Rl TE=lEell  0.000033 0.000026 10003427 10002328 13603 65.0

Table 54 (1) & (b): Siulation sesuls for X~E(o = 10, .= 4), Lo, Exponserial Distributicn, with SEL function, B=100, K=1000 considering {a) Aceelerated Sequentia
(A5}, Jump & Crawd (JC) ) with nr=10 and (b) Batch Crawl & Jump (BCT). Batch Junsp & Crawl (BIC) wth pi=0.7, pz=0.8, y7=0.7, v:=08, 1570 9, m=4 sequential

samphing procedures

w p D }v.=’ E = ) CPU time

3 A= mﬂngmn iﬂ (seconds)

A IC AS IC A3 I AS IC A% I
0000 06 Ik B9 48 il 13§ 0024608 0.008920 4000008 4.000019 660,753 1036199
0.7 4 148 04 13§ 001817 0.008920 4000028 4.000011 158332 1053 812
0.8 119 148 09 13§ 0013002 0.008920 4000003 4.000016 853,055 1042204
0010 06 10 B Ml 13 131 0.027332  Q.009907 4000029 4000006 627432 040,366
0.7 L ] 131 0020128 0.009908 4000005 4.000012 T350M oR9.601
08 11 14 103 131 (015438 {.00%a07 4000021 4000010 13 535 i1y

W i) P < B L B B - o H CP trme

X 50=500+50s + 50y R e ]

Ay —rﬁﬂpﬂlﬂm (secons)

BCI  EBIC BCI BIC BCT BIC BCI BIC BCI BIC

0005 106 133 4B ID=RMIRAT  ISDRHIGHI  0.0LI102 1008520 4000004 4000003 med 1m
0010 101 136 141 11G=3BH2E+36  1TSONHIGHRG 0012331 1008507 4000001 4000003 269063 1061B2
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Table 5.5 (a) & (b): Sinmdation results for X~Efr= 10, 3. =4), i 2., Exponential Distribotion, with LINEX loss fimction, B=100, K=1000, a=+) 8 cansidering (3)
Accelerated Sequential (AS), Fump & Crawl (JC) with m=10 and (b) Batch Cranl & Jamp (BCT), Batch Jup & Cranl (BIC) with pi=0.7, pr=0.8, 15=0.7, 1s=08,

4= 9, mr=d sequential sampling procadures

W p D ? E = T CPU teme

| : Ay =1min ) sconts)

A IC AS IC A5 IC AS IC AS IC
000 06 183 109 (82 1] 172 0005645 00071983 4000003 4000007 01 584 1617564
0y 127182 117 m DML 0001953 4000009 4000000 1123408 1617584
0 146 182 136 In D027 00019E3 4000001 4000024 1293 689 1621080
000 06 14 814 ] 141 0008301 Du02%5e 4000008 4000002 0 685 1313239
0y 4 149 W 139 DADBLTT 0002549 4000004 4000006 o2l 662 1310.743
K} 119 149 109 139 DOME91 0002969 4000008 4000004 1054965 1314612

* D ¥ 50'= 50+ 50+ 505 2 = B CPU time

I_I,I' £l ] E . w [

Ay =1in i) (seconds)

RECI  BIC BCI BIC BCI EIC BCT BIC BCI BIC

000 238 130 136 IN=L04451+60 IS2=1T2+D7+53 (0149 0.0008%4 4000005 4000009 39361 J466.001
0002 183 161 1B} 130=TXeiSHS  1TE=11BHMHND 0002514 (.001983 4000005 4000003 315666 170405

Table 5.6 (a) & (b); Semnlation results for X~E(g = 10, 4. = 4), i.e., Exponeutial Distribusion, with LINEX los function, B=100, E=1000, a=-1.0 considering (1)
Aucelerated Sequeatial (A%), Funp & Cranil (JC) with m=10 and (b) Batch Crawl & Junp (BCT), Batch Jumnp d Cravel (BIC) with p=0.7, pi=0.8, 1:=0.7, 15=08,
15709, en=d sequential miupﬁna peocedures

v p D = = = I CPU tme
y 0 4 3}.' = %LFME}} {seconds)
A5 IC A5 IC AS IC AS I A3 Ic
02 08 1 13 118 120 208 0005333 0.001985 4000007 4000002 1168581 1050378
07 132 2§ 142 08 0003866  0.001987 4000005 4.000009 1347637 1958830
0% 14 208 164 208 0003064 0.001986 4000009 4.000002 1363136 1956240
D00 08 178 106 1M a6 167 0007934 0.002973 4000008 4.000007 4144 1560436
07 4 I 114 167 0.003513 0.002875 4000005 4.000009 1086961 1360314
05 41 1N 131 167 0004377 0.002873 4000003 4000031 147766 1356.1%
v D Y 50 50,+50;+ 305 I T s CPU twe
fy =i i) (econds)
BCJ BIC BOJ BIC BCI RIC BCI BIC BCJ BIC

Dool 33 27 311 2eS=12BE+T9  307=20B433+66 0001138 0.000095 4.000002  4.000009 #2075 065088
D002 29 195 1§ IRS=RTeAISS Jl4=1dd414=d6 0002480 0.0019%7 4.000031  4.000009 BLHT N6

[l Previous Next||p

file:///E|/courses/introduction_stochastic_process_application/lecture22/22_6.htm[9/30/2013 1:02:43 PM]



Objectives_template

Module :Understanding of applications of renewal theory, Stationary Process with discrete and
continuous parameters

Lecture 22:Practical Application of Sequential Sampling Procedure

Table 3.7 (a) & (b): Sannudation resuls for X-Gla =3[ =1, 1=0), 1.2, Gamma Distribation, with SEL function, B=100, K=1000, m = 10, conssdenng {2) Accelerated
Sequential (45), Jump & Crawl (JC) with w=1{ and (b) Batch Crawl & Jump (BCT), Batch Jomp & Crawl (BIC) wath pi=0.7, pr=0.8, 1=06, =007, yi=0i8, med

sequential samplng proceduses
v p D I 0 = ralen CPU tme
I o ; 5= Ay (seconds)
A 0 A IC AS IC 43 I A3 IC
000 07 SO0 MO M) 4l 001498 0009088 4901384 4906036 800984 1181718
0% i sl 30 401 1 T 1 4000725 4906025 Q33007 1uee0a

09 “ o 48wl OOLILSL 0009588 4907053 4998043 1076484 1163906
0 07 8 Im Nl W M 0026630 0019532 4900816 4998004 04203 SB1H

0.8 o Ml 190 Hl 0035047 009652 4968773 4967787 439 068 pIENEE
09 OB W Ml DOMI6D  DOISSY 4904360 49071 SITIW STR
w DT $0=50, - 50+ 50; = e CPU time
A & =4,y (seconds)
BT BIC B B BC) BIC BC] BIC B0 BIC

001 500 404 301 3M=D0TLAI20 497=B42+3+103 0012406 0009968 3003337 4.99%364 178628 1140812
000 31 ML 281 191=06+35+60  MI=16T+ITHEY 0024956 0010933 4004731 4500308 4406 613516

Table 3.8 (a) & (b): Semulation sesults for X~Glo=3,§ = 1, y=0), ie., Gamma Distnbutions, with LINEX, lass fumction, B=100, K=1000, =8 considering (3]
Accelerared Sequential (A5). Jump & Craw] (7€) with m=10 and {b) Batch Crawl & Jueap (BCY), Batch huenp & Cram (BIC) with p=0.7, 02=0.8, =07, 1208,
15=09, m=10 sequentinl sampling procedires

w = e~ e i
P B k7 X & =X, bl
B I A I A Ic IS ic N Ic

W07 3 m ;W n DT 09968 MWTL 466 STAB BN
0 ® om W 3 06T 099969 AWBI0T 4N eSW Tl
09 W oM W3 Q90657 099661 AT SOOI TIOSET 81527
M 07 1 I3 8 I} IR 09066 09960 AT 499ITI6  J090%46 4196498
08 ¥ O® W1 0000647 0000651 AW5H 4SS 69T 4146
09 5 1R 13518 090651 09996 4595651 A9WE)  IBENS 4124830

v D I E--+ﬁ:+- 2 A (PO e

! 03040 : dy =4y (seconds
B B BU BIC BUJ BIC BUJ BIC B BIC

001 32 200 31 200=D40H9+R2  3LIR2IGHI2+H 0909657 000660 4996630 3001139 1564205 8218930
002 161 146 182 D36=TO+4edl  152=103417+32  DO0OM9  .990630 49936 4991775 1122666 4184168

[l Previous Next||p

file:///E|/courses/introduction_stochastic_process_application/lecture22/22 _7.htm[9/30/2013 1:02:43 PM]



Objectives_template

Module :Understanding of applications of renewal theory, Stationary Process with discrete and

continuous parameters

Lecture 22:Practical Application of Sequential Sampling Procedure

Table 5.9 {a) & {b): Sirualaion resuls for X-EVD{ =3, 0= 1), i, Distribosions, with SEL fimetion, B=100, K=1000, m = 10, considering (s) Aceelerated Sequential
{AS), Jump & Craw] (JC) wrth =10 ane (&) Batch Crawl & Jumgp (BET), Batch Fnop & Crawd (BIC) with pr=0.6, po=0.7, 1=0.3, =06, 1=0.7, m=10 sequeniial

shmhing procedares

w p D i 0 = = - CPU time

2 EX)=u+y o, (seconds)

M K AS I AS I Ad IC A5 IC
ooer 06 13 XF 0 Hi i 0011872 0.006985 V] Ik L] BIETIR 146741
i 6 IR i £l 0.010004  0.006984 AT 37568 75 1471343
0B e 3 6 in 0008733 0.006984 37M643 3T61T2 142735 1465781
D008 06 206 199 33 189 ! 0.013%40  0.00798%0 3700073 378215 THTIE 1265578
07 BoO3E m £ 7] 0011434 0.007980 373583 3733670 B60344 1284047
0g W1 17 n 0.010005  O.007980 ITIMA 371593 geLsh 127270

¥ D - e & < R0 4 00 - = — CIU teme

,|1|1 m‘m“m}‘fmj 5.

; EX)=pt45 6 feconts]
B{] RIC BC) BIC B(CJ RIC BCJ EIC BCI BIC
Do0T M3 26 383 23B=107S6H93  ATRERIGRAR108 00010149 0004985 ITN38F  AT34956 132047 1500123
0008 X6 234 335 1M4=03HE+R3  32E=190=35100 0011676 00750 1 aTaen 140000 1286406

Table 510 (2) & (b): Simolation results for X~EVD(u=35, ¢ = 95), ie., Distributions, with’ LINEX loss function, B=100, K=1000, w=+0.05
considering (2) Accelerated Sequential (AS), hump and Crawl (IC) with m=10 and (b) Batch Cravw! & Fump (BC), Batch Jomp & Crawl (BIC) with

pi=0.6, £:=0.7, 71=0.5, 1065, 1:=0.7, m=10 sequeatial sampling procedures

] [ D ¥

CPU time

50 =] e
EX)=p+y' 0y (seconds)
AS IC AS IC A§ IC AS IC
H5 03 16 2 44 12 L) TO944758 72093731 024 M7
0.7 3l 44 il M TI67MY 73143197 1550071 2431346
0.9 40 44 El] M TIO3486Y 72908048 HEXTH 243658
10 03 f2 37 74 i) 64 TIATS07 74213037 1045064 4677935
0.7 2 4 41 64 TIATITER  T4.155536 MIZI21  4588.755
09 61 74 57 64 74089739 74150556 4024412 4790011
;D = e — — TPU fme
N i " s
.E{Ji'}=;£+;r ay (seconds)
BC) BIC BCJ BIC BCI BIC BCI BIC
Hi 3 L1l 44 M=+l M=16+3+13 72168052  TLI22850 528010 1745722
+10 62 3l 4 41=1240400 64344342 73643506 74046519 392107 4585 464
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