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Abstract

This paper considers the testing problem for comparing quantiles of the two-parameter exponen-
tial distribution. We provide two approaches, the parameters bootstrap and Fiducial method. Si-
mulation studies were conducted to compare two methods. The above methods were also applied
in an example.
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Table 1. Power of two methods (n = 10, » = 8)
1. BHEEREIEERB(n =10, r=3)

P 0.25 0.5 0.75 0.9
(u1,01)(12,02) Bootstrap Fiducial Bootstrap Fiducial Bootstrap Fiducial Bootstrap Fiducial
(1,1)(1,1) 0.0774 0.0242 0.0528 0.0380 0.0522 0.0506 0.0520 0.0532
(1,2)(1,2) 0.0674 0.0218 0.0524 0.0380 0.0498 0.0456 0.0542 0.0534
(1,5)(1,5) 0.0764 0.0254 0.0562 0.0388 0.0496 0.0494 0.0512 0.0512
(1,10)(1,10) 0.0784 0.0292 0.0558 0.0412 0.0534 0.0534 0.0552 0.0546
(1,50)(1,50) 0.0750 0.0254 0.0516 0.0372 0.0510 0.0484 0.0550 0.0524
2,1)2,1) 0.0788 0.0278 0.0560 0.0420 0.0548 0.0552 0.0540 0.0540
(CR)ERY) 0.0750 0.0254 0.0596 0.0436 0.0450 0.0448 0.0550 0.0558
(10,1)(10,1) 0.0788 0.0278 0.0564 0.0402 0.0512 0.0486 0.0500 0.0504
(1,1)(1,0.6) 0.1470 0.0546 0.1674 0.1388 0.1606 0.1572 0.1564 0.1536
(1,1)(1,0.7) 0.1114 0.0418 0.1064 0.0816 0.1060 0.1050 0.1058 0.1034
(1,1)(1,0.8) 0.0906 0.0332 0.0774 0.0554 0.0732 0.0712 0.0724 0.0732
(1,1)(1,0.9) 0.0766 0.0270 0.0598 0.0468 0.0560 0.0548 0.0614 0.0608
(1,1)(1,1.1) 0.0712 0.0294 0.0548 0.0412 0.0614 0.0590 0.0556 0.0552
(1,1)(1,1.2) 0.0780 0.0286 0.0720 0.0538 0.0632 0.0636 0.0666 0.0656
(1,1)(1,1.3) 0.0870 0.0308 0.0800 0.0586 0.0776 0.0736 0.0744 0.0724
(1,1)(1,1.4) 0.1108 0.0836 0.1044 0.0846 0.0942 0.0934 0.0986 0.0994
(1,1)(0.6,1) 0.6120 0.3984 0.2532 0.1522 0.1118 0.0834 0.0674 0.0572
(1,1)(0.7,1) 0.4262 0.2198 0.1844 0.1156 0.0862 0.0686 0.0692 0.0608
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(1,1)(0.8,1) 0.2358 0.0930 0.1184 0.0746 0.0646 0.0512 0.0592 0.0550
(1,1)(0.9,1) 0.1096 0.0370 0.0686 0.0486 0.0566 0.0534 0.0486 0.0484
(1,1)(1.1,1) 0.1214 0.0394 0.0726 0.0514 0.0552 0.0530 0.0512 0.0508
(1,1)(1.2,1) 0.2392 0.0962 0.1162 0.0770 0.0716 0.0650 0.0608 0.0588
(1,1)(1.3,1) 0.4106 0.2124 0.1844 0.1106 0.0826 0.0644 0.0642 0.0568
(1,1)(1.4,1) 0.5902 0.3902 0.2686 0.1648 0.1180 0.0862 0.0758 0.0622
(1,1)(0.9,1.1) 0.0970 0.0310 0.0554 0.0349 0.0554 0.0554 0.0580 0.0576
(1,1)(0.8,1.2) 0.0159 0.0556 0.0612 0.0412 0.0514 0.0534 0.0496 0.0516
(1,1)(0.7,1.3) 0.2274 0.1044 0.0732 0.0428 0.0538 0.0518 0.0560 0.0600
(1,1)(0.6,1.4) 0.3078 0.1614 0.0846 0.0450 0.0484 0.0498 0.0532 0.0632
(1,1)(1.1,0.9) 0.1094 0.0364 0.0610 0.0448 0.0494 0.0498 0.0506 0.0498
(1,1)(1.2,0.8) 0.1864 0.0778 0.0722 0.0474 0.0512 0.0502 0.0504 0.0544
(1,1)(1.3,0.7) 0.3168 0.1706 0.0958 0.0536 0.0490 0.0486 0.0568 0.0640
(1,1)(1.4,0.6) 0.4736 0.3160 0.1238 0.0642 0.0482 0.0542 0.0726 0.0882

Table 2. Power of two methods (n = 50, » = 40)
2. AMTTERIEEYEE R EI(n = 50, r = 40)

P 0.25 0.5 0.75 0.9

(11,01)(U2,02) Bootstrap Fiducial Bootstrap Fiducial Bootstrap Fiducial Bootstrap Fiducial

(1,1)(1,1) 0.0524 0.0468 0.0514 0.0524 0.0532 0.0546 0.0522 0.0526

(1,2)(1,2) 0.0504 0.0430 0.0510 0.0506 0.0486 0.0486 0.0518 0.0512

(1,5)(1,5) 0.0548 0.0472 0.0518 0.0498 0.0528 0.0520 0.0508 0.0518
(1,10)(1,10) 0.0508 0.0468 0.0562 0.0542 0.0468 0.0468 0.0476 0.0468
(1,50)(1,50) 0.0530 0.0462 0.0536 0.0528 0.0494 0.0504 0.0524 0.0520

2,1)2,1) 0.0528 0.0484 0.0472 0.0470 0.0520 0.0522 0.0504 0.0506

5,1)(5,1) 0.0516 0.0472 0.0530 0.0538 0.0504 0.0492 0.0516 0.0518
(10,1)(10,1) 0.0520 0.0474 0.0498 0.0498 0.0512 0.0490 0.0530 0.0536
(1,1)(1,0.6) 0.5968 0.5768 0.6240 0.6246 0.6222 0.6240 0.6224 0.6224
(1,1)(1,0.7) 0.3278 0.3138 0.3500 0.3478 0.3468 0.3468 0.3454 0.3480
(1,1)(1,0.8) 0.1652 0.1518 0.1610 0.1620 0.1664 0.1676 0.1698 0.1712
(1,1)(1,0.9) 0.0804 0.0742 0.0810 0.0802 0.0770 0.0768 0.0756 0.0736
(1,1)(1,1.1) 0.0774 0.0702 0.0698 0.0696 0.0682 0.0700 0.0668 0.0674
(1,1)(1,1.2) 0.1270 0.1178 0.1316 0.1304 0.1224 0.1220 0.1254 0.1244
(1,1)(1,1.3) 0.2128 0.1976 0.2210 0.2212 0.2264 0.2270 0.2116 0.2120
(1,1)(1,1.4) 0.3008 0.2886 0.3182 0.3166 0.3238 0.3230 0.3120 0.3124
(1,1)(0.6,1) 0.9998 0.9996 0.7366 0.6904 0.2568 0.2280 0.1366 0.1266
(1,1)(0.7,1) 0.9876 0.9824 0.5008 0.4516 0.1766 0.1618 0.0952 0.0916
(1,1)(0.8,1) 0.8304 0.7952 0.2558 0.2318 0.0980 0.0944 0.0608 0.0616
(1,1)(0.9,1) 0.3326 0.3004 0.1078 0.1004 0.0598 0.0598 0.0566 0.0556
(1L,1)(1.1,1) 0.3286 0.2942 0.1038 0.0976 0.0656 0.0652 0.0576 0.0584
(1,1)(1.2,1) 0.8354 0.8010 0.2646 0.2422 0.1066 0.0996 0.0768 0.0722
(1,1)(1.3,1) 0.9880 0.9832 0.4948 0.4550 0.1672 0.1526 0.0916 0.0854
(1,1)(1.4,1) 0.9992 0.9992 0.7358 0.6918 0.2596 0.2376 0.1208 0.1118
(1,1)(0.9,1.1) 0.1842 0.1614 0.0636 0.0592 0.0490 0.0494 0.0586 0.0578
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(1,1)(0.8,1.2) 0.5002 0.4514 0.0670 0.0600 0.0514 0.0550 0.0724 0.0734
(1,1)(0.7,1.3) 0.7604 0.7100 0.0944 0.0802 0.0658 0.0680 0.0918 0.0974
(1,1)(0.6,1.4) 0.8994 0.8632 0.1108 0.0914 0.0710 0.0778 0.1184 0.1254
(1,1)(1.1,0.9) 0.2158 0.1896 0.0604 0.0580 0.0502 0.0514 0.0598 0.0592
(1,1)(1.2,0.8) 0.6336 0.5818 0.0850 0.0758 0.0586 0.0618 0.0836 0.0876
(1,1)(1.3,0.7) 0.9272 0.8964 0.1302 0.1064 0.0672 0.0750 0.1354 0.1466
(1,1)(1.4,0.6) 0.9922 0.9852 0.1812 0.1384 0.0892 0.1044 0.2264 0.2466

M 1~2 g BUnT DUE H U BB 7 61 30 p BUE RN, Fiducial J7VEEAT A 56 A5 0 3 R 80K
Bootstrap J7iE AR, 40 A0 %L p BUEAZ R, WM AT R 50 I 159 1 35 BR300 22 e B 20/ o B 9 r
RN, Fiducial J735EH T XS EERE 0 PR A I LR e, A S IR

HTHHERSRATLLE H, SFEAREMEREGE 25N, Fiducial 7735347 #0560 Fr A5 A 30 %5
PREIME 8 Bootstrap Hi%ZE# T K, BIfELAE M T, Fiducial /7537 56 80U R 58 Bootstrap /7 VAU T
Ufo ZF b, EERLSCIG T A, TESERRM A F Fiducial 7715 ZR T Bootstrap 7715
6. LBlsrhr

DL 3RAT T8 i 5245 32— 2D 56 IE Bootstrap A Fiducial B R 7 A BH TR IS IR, 4% 3 44 = 450
AN D7 AR R G IS e, BRI AE 40 AN RIAE S AT 20 AN RALG I TA], #dEok A
7 Bain [9].

Table 3. Lifetime data of tyre
3. RIsEREFSRIE

10.03 10.47 10.58 11.48 11.60

12.41 13.03 13.51 14.48 16.96
Present:

17.08 17.27 17.90 18.21 19.30

20.10 21.51 21.78 21.79 25.34

10.10 11.01 11.20 12.95 13.19

14.81 16.03 17.01 18.96 24.10
Additive:

24.15 24.52 26.05 26.44 28.59

30.24 31.03 33.51 33.61 40.68

19.07 19.51 19.62 20.47 20.78

21.37 22.08 22.61 23.47 26.02
Thickness:

26.23 26.47 27.07 27.43 28.28

29.10 29.66 30.67 30.81 34.36

HY Present Al Additive P ZHL £ 4 FH P Fil 7 v A s v 6r 2002 S AH R HL . Bootstrap 7772 #11 Fiducial 77 V4%
U514 p {4 HN 0.0414 F110.0376, Pifh 5 iE#% B Present 1 Additive [ A7 0345 X 5, Fiducial 56
BE25 5y HE 248 P A HOH 1R R B 1

7. &hig
b ERTRN, R S2BRAH TEUERI R A B AR K, # Fiducial 773 T XU E8 5000 A 104307 5
o 0 200 R A2

DOI: 10.12677/5a.2019.82027 249 gt FE 5N


https://doi.org/10.12677/sa.2019.82027

H, 2R

SE

Lawless, J.F. (1983) Statistical Methods in Reliability. Journal of the American Statistical Association, 25, 305-316.

Roy, A. and Mathew, T. (2005) A Generalized Confidence Limit for the Reliability Function of a Two-Parameter Ex-
ponential Distribution. Journal of Statistical Planning and Inference, 128, 509-517.

Wright, F.T., Engelhard, T. and Bain, M.L.J. (1978) Inferences for the Two-Parameter Exponential Distribution under
Type I Censored Sampling. Journal of the American Statistical Association, 73, 650-655.
https://doi.org/10.1080/01621459.1978.10480072

Fernandez, A.J. (2007) On Calculating Generalized Confidence Intervals for the Two-Parameter Exponential Reliabil-
ity Function. Annals of Statistics, 41, 129-135. https://doi.org/10.1080/10485250601033172

Tsui, K.W. and Weerahandi, S. (1989) Generalized P-Values in Significance Testing of Hypotheses in the Presence of
Nuisance Parameters. Journal of the American Statistical Association, 84, 602-607.

Li, X., Xu, X. and Li, G. (2007) A Fiducial Argument for Generalized P-Value. Science in China Series A: Mathemat-
ics, 50, 957-966. https://doi.org/10.1007/511425-007-0067-7

Efron, B. (1979) Bootstrap Methods: Another Look at the Jackknife. Annals of Statistics, 7, 1-26.
https://doi.org/10.1214/a0s/1176344552

Tian, L.L., Ma, C.X. and Vexler, A. (2009) A Parametric Bootstrap Test for Comparing Heteroscedastic Regression
Models. Communications in Statistics-Simulation and Computation, 38, 1026-1036.
https://doi.org/10.1080/03610910902737077

Bain, L.J. (1978) Statistical Analysis of Reliability and Life-Testing Models. Marcel Dekker, New York, NY.

Hans iXlth

KPR B PR T s

1. FTHF%nM T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD

B RHELESE: [ISSN], HAMIF] ISSN: 2325-2251, RIATE#)

2. FTHFHIM T http:/cnki.net/

FEM I BROCERE " BEN, SN SCERRE, BIA]

hmiE S http:/www.hanspub.org/Submission.aspx

HAFIHRHE : sa@hanspub.org

DOI:10.12677/sa.2019.82027 250 gt FE 5N


https://doi.org/10.12677/sa.2019.82027
https://doi.org/10.1080/01621459.1978.10480072
https://doi.org/10.1080/10485250601033172
https://doi.org/10.1007/s11425-007-0067-7
https://doi.org/10.1214/aos/1176344552
https://doi.org/10.1080/03610910902737077
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:sa@hanspub.org

	Comparison for Quantiles of Two-Parameter Exponential Distributions
	Abstract
	Keywords
	双参数指数分布的分位数比较
	摘  要
	关键词
	1. 引言
	2. 问题表述
	3. 参数Bootstrap方法
	4. Fiducial方法
	5. 数据仿真模拟
	6. 实例分析
	7. 结论
	参考文献

