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Abstract

Mudholkar and Tian (2002) proposed an entropy-based test of fit for the inverse Gaussian distribution;
however, the test can be applied to only the composite hypothesis of the inverse Gaussian distribution
with an unknown location parameter. In this paper, we propose an entropy-based goodness-of-fit test for
an inverse Gaussian distribution that can be applied to the composite hypothesis of the inverse Gaussian
distribution as well as the simple hypothesis of the inverse Gaussian distribution with a specified location
parameter. The proposed test is based on the probability integration transformation. The critical values of
the test statistic estimated by simulations are presented in a tabular form. A simulation study is performed
to compare the proposed test under some selected alternatives with Mudholkar and Tian (2002)’s test in
terms of power. The results show that the proposed test has better power than the previous entropy-based
test.
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Table 3.1. Critical values of T}, , at the significance level 1%

m
1 2 3 4 5 6 7 8 9 10

10 0.8985  1.2285  1.3743  1.3872
11 0.9494 1.2748 1.4180 1.4596  1.4024
12 1.0010  1.3333  1.4647 1.5142 1.4749
13 1.0426  1.3750 1.4934  1.5526  1.5387  1.4755
14 1.0856  1.4103  1.5257  1.5847  1.5901 1.5427
15 1.1289  1.4650 1.5687  1.6213  1.6365 1.5989  1.5385
16 1.1662  1.4940 1.5977 1.6530 1.6746 1.6515 1.5959
18 1.2174  1.5551 1.6555 1.7059  1.7280  1.7264  1.6919  1.6400
20 1.2749  1.6083  1.7127  1.7536  1.7726  1.7761 1.7588  1.7218  1.6748
25 1.3801 1.7109 1.8183 1.8598  1.8751 1.8830 1.8803 1.8692  1.8458  1.8117
30 1.4523  1.7948 1.9015  1.9461 1.9624  1.9662 1.9647  1.9561 1.9434  1.9262
35 1.5077  1.8489  1.9579  2.0032  2.0211  2.0263  2.0275 2.0225 2.0137  2.0019
40 1.5548  1.8968  2.0091 2.0568 2.0761  2.0826  2.0834 2.0787 2.0710 2.0608
45 1.5927 1.9335  2.0464 2.0964 2.1180 2.1264 2.1291  2.1249  2.1188  2.1104
50 1.6227 19671  2.0835 2.1325  2.1551  2.1652  2.1662  2.1621  2.1576  2.1508
100 1.7801  2.1226  2.2422  2.2993  2.3301  2.3480 2.3585  2.3642  2.3651  2.3649
250  1.9041  2.2409 2.3606 ~ 2.4220  2.4571  2.4798  2.4951  2.5060 2.5136  2.5188
500 1.9588  2.2915  2.4093  2.4697  2.5062  2.5298  2.5465 2.5590 2.5682  2.5755
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Table 3.2. Critical values of T}, , at the significance level 5%

m
1 2 3 4 5 6 7 8 9 10

10 1.1302  1.4472 1.5496  1.5624
11 1.1800 1.4936  1.5904 1.6210  1.5700
12 1.2285  1.5422 1.6320 1.6668  1.6357
13 1.2660 1.5805 1.6694 1.7013 1.6884  1.6313
14 1.3002 1.6135 1.6992 1.7340 1.7318  1.6905
15 1.3403  1.6527 1.7384  1.7675 1.7698  1.7407  1.6862
16 1.3642  1.6812 1.7650  1.7951 1.7996 1.7810 1.7374
18 1.4187 1.7341  1.8226  1.8500 1.8539  1.8420 1.8133  1.7705
20 1.4608 1.7791 1.8702 1.8981  1.9037  1.8951 1.8747  1.8438  1.8037
25 1.5454 1.8636  1.9589  1.9917 1.9997 1.9949 1.9837 1.9668  1.9447  1.9180
30 1.6031  1.9296  2.0277  2.0630 2.0740 2.0713  2.0628  2.0512  2.0365  2.0183
35 1.6459 19739  2.0756  2.1147  2.1282  2.1304  2.1243  2.1144  2.1021  2.0888
40 1.6843 2.0129 2.1164 2.1579  2.1746  2.1787  2.1758  2.1674  2.1575  2.1460
45 1.7136  2.0438  2.1478  2.1928 2.2114  2.2176  2.2150 2.2094 2.2014  2.1913
50 1.7362 2.0689  2.1750  2.2207  2.2413  2.2487  2.2493  2.2451  2.2380  2.2293
100 1.8574 2.1900  2.3037  2.3572  2.3862 2.4025 24119 24169 2.4187  2.4185
250  1.9487  2.2791  2.3947  2.4526  2.4866  2.5084 < 2.5232  2.5336  2.5409  2.5461
500 1.9906  2.3168  2.4317  2.4898  2.5249  2.5480  2.5642  2.5762  2.5851  2.5920

n

Table 3.3. Critical values of Ty, » at the significance level 10%

m
1 2 3 4 5 6 7 8 9 10

10 1.2637 1.5551 1.6353  1.6393
11 1.3097  1.6009 1.6762  1.6921  1.6482
12 1.3511  1.6470 1.7188  1.7352  1.7080
13 1.3856  1.6846  1.7555  1.7721  1.7553  1.7065
14 1.4173  1.7138  1.7874  1.8038  1.7948  1.7579
15 1.4503  1.7498 1.8231 1.8382 1.8313 1.8019 1.7571
16 1.4736  1.7756  1.8489  1.8657 1.8613  1.8392 1.8014
18 1.5180 1.8219 1.9020 1.9199 1.9146 1.8978 1.8709  1.8350
20 1.5574 1.8647  1.9460 1.9674  1.9641  1.9511 1.9301 1.9010 1.8678
25 1.6310 1.9417  2.0277  2.0550  2.0580  2.0501  2.0347  2.0180 1.9968  1.9735
30 1.6809 1.9958  2.0886  2.1208  2.1280  2.1235 2.1134  2.0999 2.0846  2.0683
35 1.7181  2.0357  2.1327  2.1689  2.1803  2.1793  2.1717  2.1610  2.1479  2.1340
40 1.7499  2.0700 2.1687  2.2078  2.2222  2.2244  2.2205  2.2127  2.2022  2.1906
45 1.7755  2.0981  2.1978  2.2389  2.2565  2.2610 2.2587  2.2521  2.2435  2.2331
50 1.7960  2.1183  2.2204  2.2641  2.2829  2.2899  2.2802  2.2847  2.2778  2.2695
100 1.8971  2.2236  2.3334  2.3851  2.4131  2.4290 2.4380  2.4428  2.4447  2.4451
250 1.9737 22991 24119 24682 2.5012  2.5224  2.5369  2.5470 2.5543  2.5594
500 2.0074  2.3302  2.4431 2.5002  2.5344  2.5571  2.5729  2.5845  2.5934  2.6003
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Table 3.4. Coefficients for approximately calculating critical values of T}, »

Regression Coefficient

Bo B1 B2 B3 Ba Bs Be
¢m,n(0.01) 4.86087 —0.04061 —10.64239 9.89039 —0.21088 —1.71322 2.00697
Cm,n(0.05) 4.86830 —0.04118 —9.92253 8.61889 —0.21601 —1.75943 2.62818
¢m,n(0.10) 4.83510 —0.04034 —9.44170 7.74189 —0.21474 —1.76878 2.94676

Table 3.5. Estimated type I error rate of T), , and K,, , tests

1G(1,0.7) 1G(1, 2) 1G(1, 4)

" T Ko T Komom T Ko
10 0.048 0.048 0.050 0.050 0.050 0.049
20 0.051 0.050 0.048 0.050 0.048 0.053
30 0.053 0.047 0.048 0.053 0.048 0.051
50 0.050 0.047 0.051 0.051 0.051 0.050

Art o] AL AMREIA] Al 1E 95 ol et 95% AF S TR ok (0.0456, 0.0544) 71 BT}
Table 3.5 A|AJA ZHEL 0.04891 A2 E] 0.0530] 24 Yela Joeug T, .3 K ARES 3

AR NAH2 A 15 7S & FAES € 5 ok
4. 488 24
2780 A AXE T, 2B Mudholkar2} Tian (2002)0] A|¢Het AE2 ] 7|6 K,y HA

SHAAY Hes vas) 7] fsiA BH-ZE RAHES $q B2 : =2
= ZUHEE G,5), SlEEE W(0,8) ¥ ZIRFEE LN(u,0%)S 2k oE EXEL 7}
SEAA G7IeaRzo] figte g o] &85+ FERExEot 2237 n = 10,20,30,502
2 A FoFELS a=0.052 A}

Ztztol BRI 70 tisiA 10°719) BEES 13 YPEEENA d7 5yH oz YAt A
FAHE T AL AR EAIZEY At 23 A5 37 Vasicek (1976)9] o whebA]
n=104 W= m=2n=20,300 W= m =3, n=>50Y e m=42 A} I1H }S J
T2 FE FolA Table 3.201 AAIE 7]1AgHT A Y& WIEE Al o] AL 10°22 e e
FAE AAHoZ ARt Mudholkare} Tian (2002)9] AAL] A= T, n 3 22 202 4
AEL AT FEI7)9} Qra7)d eE 71 247Ee Mudholkar®l Tian (2002) o] AAIE Fo
Al ZrotA] ARt

Table 4.12 t@7Hd e} F27F A2 G0, 8) & Folf< W Fola< 5% e Tont Kmn®l
ARYE HolFa ook F 24 22| 2717F ARl w2t Aol S7FsHA HaL Foi &
=710l thefid= 2 09} 7 AR gl © A%S 7Kt 123717t 2 o
Hoy 25 wloll T ®l AAHO] Kl AFHES O A4 debdoh 3 02 571 2robgiol wet
Tnne Kmnol HISIA B £2 52 7HS & 7 Atk HAFLR T 0l KL Hoe H $2
7é d8< 7= Aoz yehdth
Table 4.2= WH7Hde] 227} golex W(0,8) L Wl el 5% & Tonndt Kmn®l A
HE Al Aotk 0 = 2,090 SpejEREoME BEA7]7F 20, 3034 5000 A K n o) A
T BT O A R QX A¥kA o2 Zubgez G(0,B)ol tish Zxket A A4S &
T ot

Ay o{r m

1o O ox
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Table 4.1. Estimated powers of Ty, ,, and K, , tests against the gamma distribution G(6, 8)

0 B Test i
10 20 30 50
0.5 0.5 Tm,n 0.617 0.905 0.980 0.999
Kmn 0.512 0.845 0.959 0.997
0.5 1.0 Tm,n 0.615 0.906 0.979 0.998
Kmn 0.508 0.845 0.956 0.996
0.5 2.0 Tm,n 0.608 0.908 0.980 0.999
Kmn 0.500 0.850 0.956 0.997
1.0 0.5 Tm,n 0.280 0.561 0.742 0.915
Kmn 0.209 0.472 0.661 0.863
1.0 1.0 Tm,n 0.292 0.555 0.739 0.915
Kmn 0.220 0.469 0.653 0.868
1.0 2.0 Tm,n 0.285 0.550 0.744 0.919
Kmn 0.215 0.462 0.659 0.867
2.0 0.5 Tm,n 0.111 0.210 0.320 0.488
Kmn 0.094 0.186 0.285 0.449
2.0 1.0 Tm,n 0.108 0.217 0.322 0.483
Km,n 0.091 0.192 0.287 0.442
2.0 2.0 Tm,n 0.112 0.209 0.316 0.483
Km.n 0.093 0.186 0.283 0.439

Table 4.2. Estimated powers of Ty, , and K, , tests against the Weibull distribution W (6, 8)

n
o A Test 10 20 30 50
05 05 Toom 0.632 0.920 0.985 0.999
Kumom 0.513 0.857 0.963 0.997
05 1.0 Toom 0.641 0.919 0.985 1.000
Kmon 0.526 0.858 0.961 0.998
0.5 2.0 Toin 0.648 0.921 0.987 0.999
Kmom 0.520 0.860 0.968 0.998
1.0 0.5 Toom 0.290 0.563 0.746 0.918
Kmon 0.215 0.475 0.661 0.866
1.0 1.0 Toom 0.284 0.554 0.739 0.910
Kumom 0.214 0.470 0.655 0.858
1.0 2.0 Toom 0.280 0.560 0.742 0.911
Kumom 0.210 0.473 0.651 0.860
2.0 05 Toom 0.128 0.257 0.382 0.586
Kmon 0.122 0.263 0.389 0.604
2.0 1.0 Toom 0.129 0.249 0.387 0.589
Kumom 0.125 0.258 0.393 0.605
2.0 2.0 Toom 0.124 0.257 0.379 0.583
Komn 0.120 0.267 0.385 0.598
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Table 4.3. Estimated powers of Ty, , and K,, , tests against the lognormal distribution LNy, 02)

o o2 Test i
10 20 30 50
0.5 0.5 Tm,n 0.066 0.076 0.095 0.130
Kmn 0.052 0.058 0.066 0.088
0.5 1.0 Tm,n 0.104 0.197 0.286 0.456
Kmn 0.062 0.117 0.174 0.296
0.5 2.0 Tm,n 0.170 0.369 0.531 0.739
Kmn 0.093 0.221 0.348 0.550
1.0 0.5 Tm,n 0.060 0.077 0.095 0.125
Kmn 0.049 0.058 0.067 0.089
1.0 1.0 Tm,n 0.107 0.196 0.305 0.454
Kmn 0.064 0.118 0.189 0.295
1.0 2.0 Tm,n 0.179 0.371 0.530 0.744
Kmnn 0.100 0.228 0.355 0.556
2.0 0.5 Tm,n 0.064 0.071 0.097 0.123
Kmn 0.053 0.053 0.071 0.086
2.0 1.0 Tm,n 0.112 0.198 0.300 0.455
Kmn 0.066 0.116 0.183 0.290
2.0 2.0 Tm,n 0.178 0.366 0.531 0.734
Km.n 0.101 0.229 0.352 0.546

KnoBos 2R3 o 7 #5531 9den, 53] 2379} p, 0?0l ARl @etA Tond
Kpnol ¥4 B $2 AsS L3eke 2e &+ Ao

5. OilAl

248N A A T, B Proschan (1963)0] Ao = Fdir] 1FAIZ &3 2p50 283

H7|1& st o] AR BY 720 FF 710 FEE o gl W7 o] WA el E s o T

Hol 7ol & rquu AT A V15Tt @2 Ao R o) 2tk 102, 209, 14, 57, 54, 32,

67, 59, 134, 152, 27, 14, 230, 66, 61, 34. TAAIZFE0] u}t A7} v|A|Q A7 ARTE 2 =25 &

oti 7] 913l vt Zo] A4S Fysich

1. A2 2RE u9) A\ 2AHFS ALrete] X =82, A =84.3199=2 A

2. 7t A2 kel it BEHEWIE ke A (2.2)9 po} A Aol AL X9} Ao kS ol she]
Fatd thed 2tk Up = 0.7493, Us = 0.9320, Us = 0.0368, Us = 0.5088, Us = 0.4842,
Us = 0.2551, Uy = 0.5810, Us = 0.5244, Uy = 0.8359, Uy = 0.8687, U11 = 0.1915, U12 = 0.0368,
Uiz = 0.9458, Uy = 0.5744, U1 = 0.5394, Uis = 0.2796.

3. FEHEAZ g 4 U, E2HEH Y = —2In(V)2 ¥HFE FES At o3 2o A&
th Y1 = 0.5771, Yz = 0.1409, Y3 = 6.6042, Y3 = 1.3515, Y5 = 1.4504, Ys = 2.7325, Y7 = 1.0861,
Yz = 1.2911, Yy = 0.3586, Y10 = 0.2815, Y11 = 3.3054, Y12 = 6.6042, Y13 = 0.1115, Y14 = 1.1090,
Yis = 1.2348, Yig = 2.5491.

4. 9EI7E m = 28 AHsto] VEEFH A REJAERIE Hz16(Y) = 1.3766°] H L o] A
< ARgEiA o AASAFS B2 T2, = 1.98080] Hrh.
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