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SAEUL el BlSlacal) il
aaal die (OLLFr) g Clalaal 5352l julaa g &l i) Jau gia g 3 (1) J s>
(I) Slalnall dpial sidY) ahl) g Adbidal) Cilisal)

(I: @ = 1.50, & = 0.50,

ILn_|Methods| | ME | Bias | RMSE | _S.E |
| o | 1.63701 | 0.13701 | 0.50231 0.04833 |
| MLE |5]0.53521 | 0.03521 | 0.15791 0.01539 |
£10.98633 | 0.08633 | 0.30572 0.02933
| o | 1.22335 ] -0.27665 | 0.50903 0.04273 |
OLS |5/0.53057| 0.03057 | 0.17298 0.01703
£10.85803 | -0.04197 | 0.35839 0.03559
10 o| 1.35745 | -0.14255 | 0.53343 0.0514
WLS |§0.52878 | 0.02878 | 0.17009 0.01676
| £ ]0.86851 | -0.03149 0.341 0.03395 |
o | 1.42447 | -0.07553 | 0.52845 0.0523
CVM |5 0.535 0.035 0.17427 0.01707
£10.95513 | 0.05513 | 0.45033 0.04469
o] 1.57347] 0.07347 | 0.36976 0.02416
51 0.5203 | 0.0203 0.1194 0.00784
£] 09398 | 0.0398 0.19959 0.01304
o | 1.30644 | -0.19356 | 0.42323 0.02509
51051082 ] 0.01082 | 0.12651 0.0084
£10.89155 | -0.00845 | 0.30139 0.02009
o | 1.42013 | -0.07987 | 0.40197 0.02626
51050954 | 0.00954 | 0.12369 0.00822
£ 10.89806 | -0.00194 | 0.28048 0.0187
o | 1.45016 | -0.04984 | 0.4339 0.02874
5| 05138 | 0.0138 0.12718 0.00843
£l 0954 0.054 0.3367 0.02216
o] 1.5678 | 0.0678 0.31809 0.01554
MLE [5]0.51295| 0.01295 | 0.09939 0.00493
£10.93818 ] 0.03818 0.1754 0.00856
o | 1.34943 | -0.15057 | 0.3639 0.01656
OLS |[5]051075] 0.01075 | 0.10341 0.00514
£] 0.8779 | -0.0221 0.2413 0.01201
20 ol 1.44382 | -0.05618 | 0.34136 0.01684
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WLS [ 8]0.50943 | 0.00943 0.10004 0.00498
€10.88826 | -0.01174 0.2216 0.01106
o | 1.45815 | -0.04185 0.36944 0.01835
CVM |5 ]0.51301 | 0.01301 0.10374 0.00515
§10.92338 | 0.02338 0.26132 0.01301

1.54558 | 0.04558 0.25539 0.00838
0.50969 | 0.00969 0.07767 0.00257
0.92909 | 0.02909 0.14577 0.00476 |

1.39227 | -0.10773 0.28973 0.00897
0.51025 | 0.01025 0.0862 0.00285
0.88233 | -0.01767 | 0.19893 0.0066
1.4678 | -0.0322 0.26559 0.00879
0.50969 | 0.00969 0.08405 0.00278
0.89046 | -0.00954 0.1765 0.00587
1.46676 | -0.03324 | 0.28894 0.00957
0.51182 | 0.01182 0.08655 0.00286
091217 | 0.01217 0.20887 0.00695

1.53155 | 0.03155 0.18891 0.00374
0.50477 | 0.00477 0.05794 0.00115
0.91849 | 0.01849 0.1058 0.00208
1.43421 | -0.06579 | 0.21504 0.00409
0.50797 | 0.00797 0.06384 0.00127
0.88148 | -0.01852 0.14466 0.00287
1.47975 | -0.02025 0.19668 0.00391
0.50654 | 0.00654 0.06401 0.00127
0.89298 | -0.00702 | 0.13181 0.00263
1.48615 | -0.01385 0.22213 0.00443
0.50319 | 0.00319 0.06564 0.00131
0.91989 | 0.01989 0.16572 0.00329
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plaal Lo (OLLFr) g clalaal 3252l jplaa g & i) b e gy (2) dsi2

IT Cilalrall dpa) 58Y) ad g Adbidal) cilisl)

(L: .= 2, 5 = 0.10, & = 0.60)

— o ews] ] ME ] B [ RsE | ST

20

2.17421

0.17421

0.68079

0.06581

0.1076

0.0076

0.03598

0.00352

0.64383

0.04383

0.18154

0.01762

1.60845

-0.39155

0.67863

0.05543

0.10712

0.00712

0.03876

0.00381

0.59936

-0.00064

0.25401

0.0254

1.76737

-0.23263

0.6352

0.05911

0.10685

0.00685

0.03812

0.00375

0.59426

-0.00574

0.23269

0.02326

1.87378

-0.12622

0.71528

0.07041

0.1079

0.0079

0.03888

0.00381

0.64985

0.04985

0.29911

0.02949

a
d
g
a
d
S
a
d
S
a
d
g
a | 2.10607 0.10607 | 0.48499 |0.03155
d ]0.10565 0.00565 | 0.02931 | 0.00192
& 10.62805 0.02805 | 0.1384 0.00904
a | 1.73774 -0.26226 | 0.55423 | 0.03255
o ]0.10518 0.00518 |0.02938 | 0.00193
& 10.59264 -0.00736 | 0.18294 | 0.01219
a | 1.87844 -0.12156 | 0.50637 | 0.03277
o 10.10499 0.00499 | 0.02877 | 0.00189
& 10.59007 -0.00993 | 0.16475 | 0.01096
o | 1.92424 -0.07576 | 0.56041 | 0.03702
d [0.1057 0.0057 0.02951 |0.00193
§ 10.62287 0.02287 | 0.20051 | 0.01328
a | 2.08298 0.08298 |0.39327 |0.01922
MLE o 10.10441 0.00441 0.02318 |0.00114
& 10.62276 0.02276 | 0.11333 | 0.00555
a | 1.79951 -0.20049 | 0.47176 | 0.02135
OLS d ]0.1025 0.0025 0.02518 | 0.00125
& 10.60708 0.00708 | 0.16722 | 0.00835
a | 1.93021 -0.06979 | 0.46879 | 0.02318
WLS o [0.10217 0.00217 |0.02378 | 0.00118
& 10.60841 0.00841 0.15692 | 0.00783
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1.93732 -0.06268 | 0.49305 | 0.02445
0.1028 0.0028 0.02438 | 0.00121
0.63214 0.03214 | 0.18843 | 0.00928

2.06355 0.06355 ]0.33988 | 0.01113 |
0.10236 0.00236 [ 0.01921 | 0.00064
0.61622 0.01622 | 0.09403 | 0.00309 I
1.85637 -0.14363 | 0.38631 | 0.01195 |
0.10256 0.00256 | 0.01986 | 0.00066
0.5982 -0.0018 0.13068 | 0.00436 |

CVM

1.95884 -0.04116 | 0.34949 | 0.01157
0.10169 0.00169 | 0.01976 | 0.00066
0.60498 0.00498 | 0.1212 0.00404
1.95301 -0.04699 |0.37994 | 0.01257
0.10213 0.00213 | 0.02026 | 0.00067
0.62035 0.02035 | 0.14444 | 0.00477

2.03754 0.03754 | 0.24508 | 0.00484
0.102 0.002 0.01433 | 0.00028
0.60994 0.00994 | 0.07152 | 0.00142
1.92042 -0.07958 | 0.29549 | 0.00569
0.10064 0.00064 | 0.01506 | 0.0003
0.60653 0.00653 | 0.10356 | 0.00207
1.99167 -0.00833 | 0.2691 0.00538
0.10059 0.00059 | 0.01477 | 0.0003
0.60719 0.00719 1 0.09 0.00179
1.98367 -0.01633 | 0.28912 | 0.00577
0.10095 0.00095 | 0.01499 | 0.0003
0.61395 0.01395 [0.10591 | 0.0021
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Gl alaaf die (OLLFr) &5 laleal 33520 yulas g i o) Ja gle gl ga (3) J2a
T Clalaall Luial i3y o g 4dlidal)

I:0=2,0=2,£=3)

| n | Methods| | ME | Bias | RMSE | S.E_|

>4

2.1497

0.1497

0.64183

0.06241

2.00744

0.00744

0.12909

0.01289

3.20408

0.20408

0.86248

0.0838

1.63128

-0.36872

0.67863

0.05697

2.0101

0.0101

0.13885

0.01385

3.03158

0.03158

1.46826

0.14679

1.81008

-0.18992

0.71131

0.06855

2.00914

0.00914

0.13757

0.01373

3.02324

0.02324

1.38689

0.13867

1.89928

-0.10072

0.70472

0.06975

2.01313

0.01313

0.1387

0.01381

3.30668
2.10153

0.30668
0.10153

1.99118
0.50465

0.19674
0.03296

2.00308

0.00308

0.10326

0.00688

3.14403

0.14403

0.69296

0.04519

1.74203

-0.25797

0.56416

0.03345

1.99942

-0.00058

0.10867

0.00724

3.06517

0.06517

1.02717

0.06834

1.89372

-0.10628

0.53574

0.03501

1.99876

-0.00124

0.10727

0.00715

3.04227

0.04227

0.89388

0.05953

1.93359

-0.06641

0.57849

0.03831

NR U | N |R U | DN [R U |[On|R N[N R U [N R Ut || R U (On

2.00146

0.00146

0.10853

0.00723

3.22005 | 0.22005 | 1.12216 | 0.07336
o [2.07727 |0.07727 ] 0.41415 |0.02034

MLE | & [2.00491 |0.00491 |0.08432 |0.00421

£ [3.10325 | 0.10325 ]0.58317 | 0.0287

o |1.79927 |-0.20073 |0.48517 |0.02209

OLS & |2.00287 |0.00287 |0.09001 | 0.0045

£ |3.00186 |0.00186 |0.81252 | 0.04063

20 o | 1.92518 | -0.07482 |0.45506 | 0.02244
WLS | & [2.00213 [0.00213 |0.08808 | 0.0044

£ [3.00072 ]0.00072 ]0.73114 | 0.03656
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1.9442

-0.0558

0.49258

0.02447

2.0044

0.0044

0.08988

0.00449

3.11434
2.03698

0.11434
0.03698

0.87254
0.34698

0.04325
0.0115

2.00466

0.00466

0.06908

0.0023

3.0495

0.0495

0.48818

0.01619

1.85639

-0.14361

0.38627

0.01195

2.00435

0.00435

0.0762

0.00254

2.991

-0.009

0.65338

0.02178

1.95718

-0.04282

0.35401

0.01171

2.00414

0.00414

0.07497

0.0025

2.98951

-0.01049

0.57849

0.01928

1.95568

-0.04432

0.38525

0.01276

2.00541

0.00541

0.07621

0.00253

3.06445
2.02119

0.06445
0.02119

0.68481
0.27414

0.02273
0.00547

2.00032

0.00032

0.05717

0.00114

3.03209

0.03209

0.37937

0.00756

1.90787

-0.09213

0.28114

0.00531

1.99794

-0.00206

0.05815

0.00116

3.02585

0.02585

0.49493

0.00989

1.47601

-0.02399

0.26146

0.00521

1.99791

-0.00209

0.05727

0.00114

3.02338

0.02338

0.43127

0.00861

1.97515

-0.02485

0.2907

0.00579

NR UM NI QL U | N |QR U Q U [ N R Ut | DN |Q U | N R U |On|Q

1.99944

-0.00056

0.06003

0.0012

3.07222

0.07222
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Estimating parameters of a generalized Frechet distribution
using some different estimation methods (Applied study)

Mennah Hussein El-Dreig; Dr. Mohamed Abu-Raya and
Dr. Mohamed Ibrahim Mohamed
Abstract:

This study aims to introduce a new generalization of Fréchet
distribution (Fr) that can fit the data of many life phenomena with higher
accuracy compared with Fréchet generalizations.

This study aims to present a new generalization for Fréchet distribution
(Fr) through using Odd log-logistic family of distributions (OLL), to generate
a new distribution referred to as Odd log-logistic Fréchet (OLLFr), Also,
some of statistical characteristics of the new generalization were studied and
distribution parameters were estimated by using four different estimation
methods which are Maximum Likelihood, Ordinary Least squares, Weighted
Least Squares and Cramer-von-Mises Methods. and a simulation study was
conducted to evaluate the performance of the estimators.

Moreover, two sets of real data were used in the study, The first data
consists of survival times for guinea pigs injected with different doses of
tubercle bacilli. These data have been used in many studies of the Fréchet
distribution. The second set of data consists of a group of data includes 59
views of some deaths from all age groups of liver patients who died while
they were subject to the treatment protocol, the data was obtained from
Damietta Cardiology and Gastroenterology Center_and cover the period
ranges from 1/1/2019 to 1/1/2020 to show the flexibility of the new
generalization compared with some other generalizations of the Fréchet
distribution, using some statistical measures.

Keywords:

Fréchet distribution - odd log-logistic family - Ordinary Moments -
Incomplete Moments - Order statistics - Maximum Likelithood Method -
Ordinary Least squares Method - Weighted Least Squares - Cramer-von-
Mises Method — Lifetime data.

-0\ -



