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0.04114"%

0.00600 V!

0.00724 ?

-0.43244

-0.42754

-0.30616

0.01869"

0.18202 %

0.18693 ©®

o




8(2)

8(2)

8(2)

2.54843

2.45325

2.64271

0.02346 ¥

0.08062 ©®

0.07665

2.32625

2.41681

2.34451

0.30189 ®

0.05512 ?

0.04738 ¥

0.33020

0.48679

0.46682

0.03236 ©

0.00146

0.00175 ?

-0.48704

-0.53693

-0.51292

0.00168 ¥

0.07959 ©®

0.04673 ?

8(2)

9(3)

71

2.58643

2.60586

2.53954

0.03775 ?

0.07174 ®

0.01840

2.14638

2.47866

2.52357

0.62908 ©®

0.07976 @

0.04116 ¥

0.30754

0.47742

0.49696

0.04433 ©®

0.00514 %

0.00123 ¥

-0.46842

-0.44909

-0.50146

0.00500 V!

0.15260 ©®

0.04587 ?

9(2)

10®

5(1)




el (30 el Ay Jal) Gl 9 MSE 5 clalaall & 585 a8l) Jan g (3) Jgo
(Model 3) ALl 73 gaill cilinml) alaal g 481

a=258=251=0.50=1

2.44729

2.46058

2.90920

0.02778 ¥

0.19465 @

0.37600

2.45694

2.52217

2.58425

0.01854

0.19028 ©

0.08954

0.47542

0.54236

0.61787

0.00604 V!

0.01830 @

0.02486 ¥

1.02280

0.97344

0.50855

0.00520 ¥

0.40976 ©

0.36272 @

4(1)

1025

102

2.40262

2.56417

2.59337

0.02969"

0.18889 ©

0.05868

2.39830

2.46710

2.57637

0.01458"

0.04163 ©

0.01509 @

0.44573

0.48869

0.51922

0.00478"

0.00496 ?

0.00871 ®

1.00317

1.00507

0.94781

0.00157

0.06807 ©

0.02023 ?




4(1)

11%

9(2)

2.32125

2.56107

2.55333

0.05703?

0.13353%

0.02490"

2.46477

2.41202

2.44902

0.00621"

0.04019 ©®

0.00862"?

0.39283

0.46671

0.48757

0.01444"

0.00269 @

0.00109"

1.09601

1.06342

0.98456

0.05427%

0.02380%

0.00512"%

9(2)

10®

5(1)

2.36171

2.52463

2.54461

0.03232®

0.02557 %

0.01501

2.48248

2.53495

2.58923

0.00307%?

0.01345 ©®

0.00081 "V

0.42581

0.51371

0.51652

0.00732®

0.00201 ?

0.00030 ¥

1.04240

0.92900

0.97396

0.02651?

0.01426 %

0.00457

11%

9(2)

4\




el (330 el i Jal) Gl 9 MSE 5 clalaall & 585 a8l) Jan gia (4) Jga
(Model 4) Al 3 gaill cilinml) alaal g 481

a=18=11=150=0.5

0.99351

0.95583

1.66781

0.00281 ¥

0.06452 @

1.30245 ©

1.07464

1.44629

1.17914

0.13867

1.15142 @

1.26243 ©®

1.40810

1.62532

1.48667

0.06038 V!

0.14405 ?

0.77242 ¥

0.48001

0.66144

0.38946

0.00364 ¥

0.20905 ©

0.19551 @

4(1)

9(2)

11%®

0.96513

0.88169

1.28537

0.01027 ¥

0.27015 ?

0.97577 ©®

0.91661

1.16463

0.91171

0.05703 ¥

1.33333 @

0.73568 ?

1.44170

1.67438

1.45042

0.02699 ¥

0.85534 ©

0.26921 ?

0.46995

0.54624

0.43621

0.00627 Y

0.07348 ?

0.14189 ®

o —

<




4(1)

10(2.5)

10(2.5)

0.97900

1.04020

1.11695

0.00684 ¥

0.07608 ?

0.13083 ©®

0.99457

1.18280

1.00796

0.03546 ¥

0.19324 ?

0.28936 ©®

1.33801

1.51846

1.47526

0.10368 @

0.03348 ¥

0.15225 ©

0.47952

0.51020

0.43759

0.00511

0.07355 @

0.09313 ©®

5(1)

7(2)

12%

0.97276

1.03607

1.03115

0.00475 Y

0.02638 @

0.08833 ©®

0.95367

0.97676

0.85103

0.02313%

0.18818 ©

0.13505 @

1.43483

1.51873

1.43775

0.02673?

0.01893 ¥

0.11172 ®

0.47044

0.41401

0.47478

0.00549"

0.07986 ©

0.07220 ?

5(1)

9(2)

10%




el (30 el Ay Al N 9 MSE 5 clalaall & 585 a8l) Jaw gia (5) Jga
(Model 5) AUl z3 gaill cilinml) alaal g 481

a=158=0.51=0.50=—1

1.45954

1.50207

1.64864

0.03169%?

0.00651 ¥

0.20076 ©®

0.58207

0.75746

0.52871

0.10306"

0.58467 ¥

0.32211 @

0.67214

0.53165

0.43611

0.07321%

0.00855 ¥

0.01109 @

-0.95391

-0.83765

-2.54843

0.00833"

0.19198 @

1.81400 ®

7(25)

7(15)

10(3)

1.55572

1.50155

1.67684

0.03108 @

0.01348

0.14454 ®

0.51735

1.12552

0.75171

0.05764 ¥

1.03802 ©®

0.31062 @

0.65490

0.55318

0.42633

0.07568

0.01405 ?

0.00744

-0.98942

-0.78720

-0.89413

0.00090 V!

0.23418 ¥

0.18834 ?




((A)) @ls

1.29680

1.51237

1.51247

0.31930%

0.00463 @

0.00126 ¥

0.58863

0.87545

0.92951

0.03932 @

0.74903 ©

0.21911 @

0.88399

0.54839

0.54222

0.16364"

0.01235 @

0.00668 V!

-1.05810

-0.87830

-0.84855

0.03273"

1.51377

0.07934 ©®

1.55677

0.07206 @

1.52518

0.00126%

0.00827 ©®

0.00113

0.53533

0.50661

0.50226

0.00633"

0.12683 ©

0.04921 ?

0.72694

0.48092

0.50212

0.07485 ©®

0.00293 @

0.00078 ¥

-0.99809

-0.90923

-0.97631

0.00002 ¥

0.01839 ©

0.00251 @




el (330 el i Jal) Gl 9 MSE 5 clalaall & 585 28l) Jan g (6) Jgo>
(Model 6) ALl z3 gaill cilinml) alaal g 481

a:z’ﬁzlllzl,ezl

1.75120

2.65495

2.61736

0.18493

1.23036 ?

1.90836

0.85549

0.44174

0.91216

0.20811 ¥

0.62303 @

1.13237 @

0.75337

0.90685

1.29265

0.07720 @

0.07429 ¥

0.24241 %

1.02603

1.46888

0.64532

0.04682 ¥

7.12824 ®

1.52681 ?

5(1)

8(2)

11%®

1.89135

2.51202

2.35454

0.07675

0.74508 ?

1.51823 ©®

1.01421

0.92744

1.14841

0.14395 ¥

0.24474 %

1.11139 ®

0.77355

0.55633

1.23552

0.10108

2.54549 ©®)

0.09210

1.03924

1.70058

1.01528

0.05630 !

6.58624

1.31520 @

)

—




5(1)

10®

9(2)

1.12519

2.19661

2.38651

0.39070 @

0.10318 ¥

1.50919 ©

0.74940

0.81234

1.01551

0.28537 ©

0.24827 ¥

0.08379 ¥

0.61051

0.88418

1.12001

0.19407 ©®

0.06654 @

0.04260 ¥

0.91238

1.01094

0.98060

0.11356 @

0.06764

1.21589 ©®

10®

6(1)

8(2)

1.85479

2.38125

2.31371

0.19601

0.26921 ?

0.93730 ©®

0.95036

1.00313

1.00844

0.10212 @

0.15450 ©

0.06860 V!

0.69546

0.97989

0.96252

0.14109 ©®

0.06932 @

0.01958 ¥

1.06490

0.90066

0.99845

0.05730"

0.07604 ?

0.98475 ©

71

9(3)

8(2)




el (30 el i) N 9 MSE 5 clalaall & 5850 a8l) Jan g (7) Jgo
(Model 7) Al z3 gaill cilinml) alaal g 481

a=25p8=2521=0.50=-1

2.32643

2.58687

2.99996

0.32318 @

0.11064 ¥

0.61244 ¥

2.31323

2.48811

2.94824

0.27547 @

0.10897 ¥

1.00926

0.47879

0.47626

0.50977

0.00231

0.00633 @

0.02771 ®

-0.81903

-0.86023

-0.70345

0.22607 @

0.62168 ©

0.18525 ¥

7(25)

7(15)

10(3)

2.52945

2.57475

2.94469

0.00620 ¥

0.01973 ¥

0.32395 ©

2.32115

2.71066

2.55711

0.26852 ©®

0.24567 ?

0.13600 ¥

0.47596

0.50071

0.46208

0.02167 ©®

0.00355

0.00328 ¥

-0.94781

-0.90020

-0.86052

0.20697 ©

0.04664

0.06870 ?

()




10®

2.53221

2.67523

2.78475

1.59608

0.09033 ¥

0.30657 @

2.41445

2.58439

2.40963

1.52420 ®

0.14847 ?

0.07383

0.47390

0.48382

0.44306

0.05151 ©

0.00150 ¥

0.00273 ?

-0.94300

-0.83141

-0.87644

1.56641%

0.09061 @

0.00324

12(3)

615

615)

2.50681

2.48904

2.68723

0.71894 ©®

0.05329 ¥

0.05661 @

1.78481

2.41911

2.36401

0.52411 ©®

0.12228 @

0.05805 V!

0.32490

0.49099

0.47076

0.02197 ©®

0.00068 V)

0.00228 ?

-0.97900

-0.96473

-0.96303

0.49827"%

0.12436 %

0.00307 ¥

12%

615

6(15)




e} (30 el Ay Jal) Gl 9 MSE 5 clalaall 4 585 28l) Jan g (8) Jga
(Model 8) ALill z3 gaill cilinml) alaal g 481

a=38=11=150=1

2.77618

3.68994

4.50661

0.58659 V!

1.01333 ?

1.85336 ©

0.85665

0.53919

0.93295

0.23620 ?

0.51915 ©®

0.20853 ¥

0.97324

1.35938

1.51459

0.37155 ©®

0.19153 @

0.10552

0.93002

0.79745

0.63481

0.09414 Y

0.33317 ©®

0.27865

7(1.5)

10®

7(1.5)

2.77285

3.54962

3.77946

0.42111 Y

0.74211 @

0.81866 ©

0.86792

0.88253

0.99076

0.13519 ©®

0.05651 ?

0.03964 ¥

1.09347

1.47207

1.56265

0.25618

0.13337 ?

0.10831

0.94341

0.85616

0.78822

0.06245

0.14896 ©

0.13178 %

(2




8(2)

9(3)

7(1)

2.98722

3.52844

3.59576

0.20450 ¥

0.47173 @

0.51696 ©

0.49213

0.94761

0.98394

0.50486

0.11438 @

0.03693 ¥

1.03714

1.65818

1.52050

0.30583 ©®

0.08141"

0.10819 ?

0.66074

0.73781

0.81232

0.18736 ©®

0.13535%?

0.10882

10®

7(15)

2(5)

2.90986

3.24660

3.46861

0.07311 ¥

0.18102 ?

0.35480 ©

0.72645

1.02686

1.11937

0.34894 ©®

0.02022 ?

0.01861

0.99806

1.45087

1.56287

0.32972 ©®

0.09229 ?

0.04645

0.85986

0.98300

0.91999

0.13196 ®

0.08126 ?

0.03249

10®

8(2)

6(1)




(BSlaall) (il Guiladl el gy -2 Y

Simulation of [Quadratic Rank Transmuted (Exponental-
Frechet)Distribution]

<<Optimization'UnconstrainedProblems’

disttef[\[Alpha]_,\[Beta]_,\[Lambda]_,\[Theta]_]= ProbabilityDistribution[(E~A(\[Beta]*\[Alpha]-EA(-t
\[Alpha] \[Lambda]) \[Beta]*\[Alpha]-t \[Alpha] \[Lambda]) \[Alpha] \[Beta]*\[Alpha] \[Lambda] (-
1+\[Theta]-2 EA((1-E~(-t \[Alpha] \[Lambda])) \[Beta]*\[Alpha]) \[Theta]+E*\[Beta]*\[Alpha]
(1+\[Thetal)))/(-1+EA\[Beta]A\[Alpha])*2,{t,0,\[Infinity]}];

flx_]:=(E~(\[Beta]*\[Alpha]-E*(-t \[Alpha] \[Lambda]) \[Beta]*\[Alpha]-t \[Alpha] \[Lambda]) \[Alpha]
\[Beta]*\[Alpha] \[Lambda] (-1+\[Theta]-2 EA((1-EA(-t \[Alpha] \[Lambda])) \[Beta]*\[Alphal])
\[Theta]+E*\[Beta]*\[Alpha] (1+\[Theta])))/(-1+E*\[Beta]*\[Alpha])"2;

F[x_]:=(E*(-2 E~(-x \[Alpha] \[Lambda]) \[Beta]*\[Alpha]) (-E*\[Beta]*\[Alpha]+E*(E*(-x \[Alpha]
\[Lambda]) \[Beta]*\[Alpha])) (EA(E*(-x \[Alpha] \[Lambda]) \[Beta]*\[Alpha])-EA((1+E*(-x \[Alpha]
\[Lambda])) \[Beta]*\[Alpha])+E”\[Beta]*\[Alpha] \[Theta]-E*((1+E*(-x \[Alpha] \[Lambda]))
\[Beta]*\[Alpha]) \[Theta]))/(-1+E*\[Beta]*\[Alpha])*2;

S[x_]:=1-(E~(-2 E~(-x \[Alpha] \[Lambda]) \[Beta]*\[Alpha]) (-E*\[Beta]*\[Alpha]+E*(E~(-x \[Alpha]
\[Lambda]) \[Beta]*\[Alpha])) (EA(E*(-x \[Alpha] \[Lambda]) \[Beta]*\[Alpha])-EA((1+E*(-x \[Alpha]
\[Lambda])) \[Beta]*\[Alpha])+E”\[Beta]*\[Alpha] \[Theta]-E*((1+E*(-x \[Alpha] \[Lambda]))
\[Beta]*\[Alpha]) \[Theta]))/(-1+E*\[Beta]*\[Alpha])*2;

r=1000;Subscript[n, 1]=15;Subscript[n, 2]=40;Subscript[n, 3]=75;Subscript[n, 4]=100;

Subscript[\[Alpha], 1]=1.5;Subscript[\[Beta], 1]=.5;Subscript[\[Lambda], 1]=0.5;Subscript[\[Thetal,
1]=-0.5;

Subscript[\[Alpha], 1]=2.5;Subscript[\[Beta], 1]=2.5;Subscript[\[Lambda], 1]=0.5;Subscript[\[Theta],
1]=-0.5;

Subscript[\[Alpha], 1]=2.5;Subscript[\[Beta], 1]=2.5;Subscript[\[Lambda], 1]=0.5;Subscript[\[Theta],
1]1=1;

Subscript[\[Alpha], 1]=1;Subscript[\[Beta], 1]=1;Subscript[\[Lambda], 1]=1.5;Subscript[\[Theta],
1]=0.5;

Subscript[\[Alpha], 1]=1.5;Subscript[\[Beta], 1]=.5;Subscript[\[Lambda], 1]=0.5;Subscript[\[Theta],
1]=-1;

Subscript[\[Alpha], 1]=2;Subscript[\[Beta], 1]=1;Subscript[\[Lambda], 1]=1;Subscript[\[Theta], 1]=1;

O




Subscript[\[Alpha], 1]=2.5;Subscript[\[Beta], 1]=2.5;Subscript[\[Lambda], 1]=0.5;Subscript[\[Theta],
1]=-1;

Subscript[\[Alpha], 1]=3;Subscript[\[Beta], 1]=1;Subscript[\[Lambda], 1]=1.5;Subscript[\[Theta], 1]=1;

distGenl=disttef[Subscript[\[Alpha], 1],Subscript[\[Beta], 1],Subscript[\[Lambda],
1],Subscript[\[Theta], 1]];

(***Generating 1000 random samples of size {15,40120}***)
SeedRandom[10];{datal=RandomVariate[distGen1,{r,Subscript[n, 11}];

data2=RandomVariate[distGenl,{r,Subscript[n, 2]}];
data3=RandomVariate[distGen1,{r,Subscript[n, 3]}];
datad=RandomVariate[distGen1,{r,Subscript[n, 4]}]};
sdatal= ConstantArray[{},r];

sdata2= ConstantArray[{},r];

sdata3= ConstantArray[{},r];

sdatad4= ConstantArray[{},r];
For[j=1,j<=r,j++,sdatal[[j]]=Sort[datal[[j]]]];
For[j=1,j<=r,j++,sdata2[[j]]=Sort[data2[[j]]]];
For[j=1,j<=r,j++,sdata3[[j]]=Sort[data3[[j]]]];
For[j=1,j<=r,j++,sdata4[[j]]=Sort[data4[[j]]]];

Q@@ @@@@MAXIMUM LIKELIHOOD METHOD) @@@ @@@ @

mim1=Table[res=

FindDistributionParameters[datal[[i]],disttef[\[Alpha], \[Beta] \[Lambda] \[Thetal],{{\[Alpha],1.51},{\
[Beta],0.5},{\[Lambda],0.4},{\[Theta],-0.5}},ParameterEstimator->{"MaximumlLikelihood","Method"-
>"Newton"}],{i,1,r}];

mim2=Table[res=

FindDistributionParameters[data2[[i]],disttef[\[Alpha],\[Beta],\[Lambda],\[Theta]],{{\[Alpha],1.51},{\
[Beta],0.5},{\[Lambda],0.4},{\[Theta],-0.5}},ParameterEstimator->{"MaximumLikelihood","Method"-
>"Newton"}],{i,1,r}];

mlm3=Table[res=

FindDistributionParameters[data3[[i]],disttef[\[Alpha],\[Betal,\[Lambda],\[Theta]],{{\[Alpha],1.51},{\
[Beta],0.5},{\[Lambda],0.49},{\[Theta],-0.4}},ParameterEstimator-
>{"MaximumlLikelihood","Method"->"Newton"}] {i,1,r}];

—

(&)




mim4=Table[res=

FindDistributionParameters[data4[[i]],disttef[\[Alpha],\[Betal,\[Lambda],\[Theta]],{{\[Alpha],1.51},{\
[Beta],0.5},{\[Lambda],0.51},{\[Theta],-0.5}},ParameterEstimator-
>{"MaximumLikelihood","Method"->"Newton"}] {i,1,r}];

Q@@O@@@@@VEIGHTED LEAST SQUARE METHODR@@@ @@ @
wls1=Last/@Table[res=FindMinimum[\!\(

\*UnderoverscriptBox[\(\[Sum]\), \(i = 1\),

SubscriptBox[\(n\), \(T\)II\(\((

\*FractionBox[\(

\*SuperscriptBox\((

\*SubscriptBox[\(n\), \(1\)] + 1)\), \(2\)] \((

\*SubscriptBox[\(n\), \(1\)] + 2)\)\), \(i \((

\*SubscriptBox[\(n\), \(1\)] - i + 21)\)\)I)\)
\*SuperscriptBox[\((F[\(sdata1[\((\N\GN NI M - i/\((

\*SubscriptBox[\(n\), \(1\)] + 2)\))\), \(2\)\)\).{{\[Alpha],1.5},{\[Beta],0.5},{\[Lambda],0.5},{\[Theta],-
0.5}},Method->"Newton",WorkingPrecision->10],{j,1,r}];//Quiet

wls2=Last/@Table[res=FindMinimum[\!\(
\*UnderoverscriptBox[\(\[Sum]\), \(i = 1\),
SubscriptBox[\(n\), \(2\)II\(\((
\*FractionBox[\(

\*SuperscriptBox\((

\*SubscriptBox[\(n\), \(2\)] + 1)\), \(2\)] \((
\*SubscriptBox[\(n\), \(2\)] + 2)\)\), \(i \((
\*SubscriptBox[\(n\), \(2\)] - i + 2)\)\)I)\)

\*SuperscriptBox[\((F[\(sdata2 [\(C\\(N IV IMEVNNIVIT - i/

\*SubscriptBox[\(n\), \(2\)] + 2)\))\), \(2\)\)\),{{\[Alpha],1.5},{\[Beta],0.5},{\[Lambda],0.5},{\[Theta],-
0.5}},Method->"Newton",WorkingPrecision->101,{j,1,r}]//Quiet;

wlis3=Last/@Table[res=FindMinimum[\!\(

—

(o)




\*UnderoverscriptBox[\(\[Sum]\), \(i = 1\),

SubscriptBox[\(n\), \(3\)II\(\(

\*FractionBox[\(

\*SuperscriptBox[\((

\*SubscriptBox[\(n\), \(3\)] + 1)\), \(2\)] \((

\*SubscriptBox[\(n\), \(3\)] + 2)\)\), \(i \((

\*SubscriptBox[\(n\), \(3\)] - i + IN\)I\)
\*SuperscriptBox[\((F[\(sdata3[\((\\GVNIIN MOV - i/

\*SubscriptBox[\(n\), \(3\)] + 2)\))\), \(2\)\)\).{{\[Alpha],1.5},{\[Beta],0.5},{\[Lambda],0.5},{\[Theta],-
0.5}},Method->"Newton",WorkingPrecision->10],{j,1,r}]//Quiet;

wls4=Last/@Table[res=FindMinimum[\!\(
\*UnderoverscriptBox[\(\[Sum]\), \(i = 1\),

SubscriptBox[\(n\), \(4\)II\(\((

\*FractionBox[\(

\*SuperscriptBox[\((

\*SubscriptBox[\(n\), \(4\)] + 1)\), \(2\)] \((

\*SubscriptBox[\(n\), \(4\)] + 2)\)\), \(i \((

\*SubscriptBox[\(n\), \(4\)] - i + I\)\)])\)
\*SuperscriptBox[\((F[\(sdata4[\((\N\GN NI NN - i/

\*SubscriptBox[\(n\), \(4\)] + 2)\))\), \(2\)\)\),{{\[Alpha],1.5},{\[Beta],0.5},{\[Lambda],0.5},{\[Theta],-
0.5}},Method->"Newton",WorkingPrecision->10],{j,1,r}]//Quiet;

@@@@@@@\NDERSON DARLING METHODR@@@@@@
Al=Last/@Table[res =FindMinimum[-Subscript[n, 1]-1/Subscript[n, 1] \!\(

\*UnderoverscriptBox[\(\[Sum]\), \(i = 1\),

SubscriptBox[\(n\), \(1\)IIN(\((2\ i - 2)\) \((Log[F[\(sdatal[\((N\GNIWVIN MOV +
Log[S[\(sdatal[\(\)\GNNI)IN NN N)L{{\[Alpha],1.5},{\[Beta],0.5},{\[Lambda],0.8},{\[Th
eta],-0.5}},Method->"Newton",WorkingPrecision->10],{j,1,r}];//Quiet

A2=Last/@Table[res =FindMinimum[-Subscript[n, 2]-1/Subscript[n, 2] \!\(

\*¥*UnderoverscriptBox[\(\[Sum]\), \(i = 1\),

e



SubscriptBox[\(n\), \(2\)IIN(\((2\ i - 2)\) \((Log[F[\(sdata2[\(N\GNIWVIN MOV +
Log[S[\(sdata2 [\(N\G\T)INIMONGNINIDNN){{\[Alpha],1.5},{\[Beta],0.5},{\[Lambda],0.8},{\[Th
eta),-0.5}},Method->"Newton",WorkingPrecision->10],{j,1,r}];//Quiet

A3=Last/@Table[res =FindMinimum[-Subscript[n, 3]-1/Subscript[n, 3] \!\(
\*UnderoverscriptBox[\(\[Sum]\), \(i = 1\),

SubscriptBox[\(n\), \(3\)IIN\((2\ i - 2)\) \((Log[F[\(sdata3[\(N\GNIWVIN MOV +
Log[S[\(sdata3[\(\)\GNNI)IN NN IN)L{\[Alpha],1.5},{\[Beta],0.5},{\[Lambda],0.8},{\[Th
eta],-0.5}},Method->"Newton",WorkingPrecision->10],{j,1,r}]//Quiet;

Ad=Last/@Table[res =FindMinimum[-Subscript[n, 4]-1/Subscript[n, 4] \!\(
\*UnderoverscriptBox[\(\[Sum]\), \(i = 1\),

SubscriptBox[\(n\), \(4\)IN\((2\ i - I\) \((Log[F[\(sdatad[\(C\NGNNINTVIMDVNNINIIT +

Log[S[\(sdata4 [\(\)\GNNI)IN NIV \N)L{{\[Alpha],1.5},{\[Beta],0.5},{\[Lambda],0.8},{\[Th
eta],-0.5}},Method->"Newton",WorkingPrecision->10],{j,1,r}]//Quiet;

@@E@@Q@Q@@°MODEL?) Q@R@Q@QA@

(*ML¥)

(*Estimate mean of the parameters for the model wit all samples*)
TableForm[{Mean[{{\[Alpha]},{\[Beta]},{\[Lambda]},{\[Theta]}}/.
mim1],Mean[{{\[Alpha]},{\[Beta]},{\[Lambda]},{\[Theta]}}/.
mim2],Mean[{{\[Alpha]},{\[Beta]},{\[Lambda]},{\[Thetal}}/.
mim3],Mean[{{\[Alpha]},{\[Beta]},{\[Lambda]},{\[Theta]}}/. mIm4]},TableHeadings-
>{{"15","40","75","100"},{ "\[Alpha]","\[Beta]","\[Lambda]","\[Theta]"}}

]

(**Estimate the mean of MSE for the model with allsamples**)
TableForm[{Mean[{{(Subscript[\[Alpha], 1]-\[Alpha])*2},{(Subscript[\[Beta], 1]-
\[Beta])"2},{(Subscript[\[Lambda], 1]-\[Lambda])*2} {(Subscript[\[Theta], 1]-
\[Theta])*2}}/.mIim1],Mean[{{(Subscript[\[Alpha], 1]-\[Alpha])*2},{(Subscript[\[Beta], 1]-
\[Beta])"2},{(Subscript[\[Lambda], 1]-\[Lambda])*2} {(Subscript[\[Theta], 1]-
\[Theta])*2}}/.mIim2],Mean[{{(Subscript[\[Alpha], 1]-\[Alpha])*2},{(Subscript[\[Beta], 1]-
\[Beta])"2},{(Subscript[\[Lambda], 1]-\[Lambda])*2},{(Subscript[\[Theta], 1]-\[Theta])*2}}/.
mim3],Mean[{{(Subscript[\[Alpha], 1]-\[Alpha])*2},{(Subscript[\[Beta], 1]-
\[Beta])"2},{(Subscript[\[Lambda], 1]-\[Lambda])*2},{(Subscript[\[Theta], 1]-\[Theta])*2}}/.
mlim4]},TableHeadings->{{"15","40","75","100"} {
"MSE(\[Alpha])","MSE(\[Beta])","MSE(\[Lambda])","MSE(\[Theta])"}

]

(*WLS¥)
(*Estimate mean of the parameters for the model wit all samples*)
TableForm[{Mean[{{\[Alpha]},{\[Betal},{\[Lambdal},{\[Theta]}}/.

wlis1],Mean[{{\[Alpha]},{\[Beta]},{\[Lambda]}{\[Theta]}}/.

(o




wis2],Mean[{{\[Alpha]},{\[Beta]},{\[Lambda]},{\[Theta]}}/.wls3],Mean[{{\[Alpha]},{\[Beta]},{\[Lambda
11L{\[Theta]}}/. wis4]}, TableHeadings->{{"15","40","75","100"}{
"\[Alpha]","\[Beta]","\[Lambda]","\[Theta]"}},{WorkingPrecision->5}

]

(**Estimate the mean of MSE for the model with allsamples**)
TableForm[{Mean[{{(Subscript[\[Alpha], 1]-\[Alpha])*2},{(Subscript[\[Beta], 1]-

\[Beta])”2},{(Subscript[\[Lambda], 1]-\[Lambda])*2} {(Subscript[\[Theta], 1]-
\[Theta])*2}}/.wlis1],Mean[{{(Subscript[\[Alpha], 1]-\[Alpha])"*2},{(Subscript[\[Beta], 1]-
\[Beta])"2},{(Subscript[\[Lambda], 1]-\[Lambda])*2},{(Subscript[\[Theta], 1]-
\[Theta])*2}}/.wls2],Mean[{{(Subscript[\[Alpha], 1]-\[Alpha])"*2},{(Subscript[\[Beta], 1]-
\[Beta])*2},{(Subscript[\[Lambda], 1]-\[Lambda])*2},{(Subscript[\[Theta], 1]-
\[Theta])*2}}/.wls3],Mean[{{(Subscript[\[Alpha], 1]-\[Alpha])"*2},{(Subscript[\[Beta], 1]-
\[Beta])”2},{(Subscript[\[Lambda], 1]-\[Lambda])*2} {(Subscript[\[Theta], 1]-
\[Theta])*2}}/.wls4]}\TableHeadings->{{"25","50","75","100"},{
"MSE(\[Alpha])","MSE(\[Beta])","MSE(\[Lambda])","MSE(\[Theta])"}}

]
(*AD*)

(*Estimate mean of the parameters for the model wit all samples*)
TableForm[{Mean[{{\[Alpha]},{\[Beta]},{\[Lambda]},{\[Theta]}}/.
Al],Mean[{{\[Alpha]},{\[Beta]},{\[Lambda]},{\[Theta]}}/.
A2],Mean[{{\[Alpha]},{\[Beta]},{\[Lambda]},{\[Theta]}}/.A3],Mean[{{\[Alpha]},{\[Beta]},{\[Lambda]},{\
[Theta]}}/. A4]}, TableHeadings->{{"15","40","75","100"}{
"\[Alpha]","\[Beta]","\[Lambda]","\[Theta]"}}

]

(**Estimate the mean of MSE for the model with allsamples**)
TableForm[{Mean[{{(Subscript[\[Alpha], 1]-\[Alpha])*2},{(Subscript[\[Beta], 1]-

\[Beta])"2},{(Subscript[\[Lambda], 1]-\[Lambda])*2},{(Subscript[\[Theta], 1]-
\[Theta])*2}}/.A1],Mean[{{(Subscript[\[Alpha], 1]-\[Alpha])*2},{(Subscript[\[Beta], 1]-
\[Beta])”2},{(Subscript[\[Lambda], 1]-\[Lambda])*2},{(Subscript[\[Theta], 1]-
\[Theta])*2}}/.A2],Mean[{{(Subscript[\[Alpha], 1]-\[Alpha])*2},{(Subscript[\[Beta], 1]-
\[Beta])"2},{(Subscript[\[Lambda], 1]-\[Lambda])*2},{(Subscript[\[Theta], 1]-
\[Theta])*2}}/.A3],Mean[{{(Subscript[\[Alpha], 1]-\[Alpha])*2},{(Subscript[\[Beta], 1]-
\[Beta])"2},{(Subscript[\[Lambda], 1]-\[Lambda])*2},{(Subscript[\[Theta], 1]-
\[Theta])”*2}}/.A4]}, TableHeadings->{{"15","40","75"," 100"} {
"MSE(\[Alpha])","MSE(\[Beta])","MSE(\[Lambda])","MSE(\[Theta])"}}

]
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In[34]:= <<Optimization UnconstrainedProblems’

In[35]:=
disttef[\[Alpha]_,\[Beta]_,\[Lambda]_,\[Theta]_]:=ProbabilityDistribution[(E*(\[Beta]*\[Alpha]-E~(-t
\[Alpha] \[Lambda]) \[Beta]*\[Alpha]-t \[Alpha] \[Lambda]) \[Alpha] \[Beta]*\[Alpha] \[Lambda] (-
1+\[Theta]-2 EA((1-E7(-t \[Alpha] \[Lambda])) \[Beta]*\[Alpha]) \[Theta]+E*\[Beta]*\[Alpha]
(1+\[Thetal)))/(-1+EA\[Beta]*\[Alpha])*2,{t,0,\[Infinity]},Assumptions-
>\[Alpha]>0&&\[Beta]>0&&\[Lambda]>0&&-1<=\[Thetal<=1];

In[36]:= distef[\[Alpha]_,\[Beta]_,\[Lambda]_]:=ProbabilityDistribution[(E”(\[Beta]*\[Alpha]-EA(-t
\[Alpha] \[Lambda]) \[Beta]*\[Alpha]-t \[Alpha] \[Lambda]) \[Alpha] \[Beta]*\[Alpha] \[Lambda])/(-
1+E~\[Beta]*\[Alpha]),{t,0,\[Infinity]},Assumptions->\[Alpha]>0&&\[Beta]>0&&\[Lambda]>0];

In[37]:= F1[t_]:=(E*(-2 EA(-t \[Alpha] \[Lambda]) \[Beta]*\[Alpha]) (-E*\[Beta]*\[Alpha]+E*(EA(-t
\[Alpha] \[Lambda]) \[Beta]*\[Alpha])) (E*(E*(-t \[Alpha] \[Lambda])
\[Beta]*\[Alpha])+EA\[Beta]*\[Alpha] \[Theta]-EA((1+E~(-t \[Alpha] \[Lambda])) \[Beta]*\[Alpha])
(1+\[Thetal)))/(-1+E~\[Beta]*\[Alpha])A2;

In[38]:= S1[t_]:=1-(E~(-2 E~(-t \[Alpha] \[Lambda]) \[Beta]*\[Alpha]) (-EA\[Beta]*\[Alpha]+E~(EA(-t
\[Alpha] \[Lambda]) \[Beta]*\[Alpha])) (E*(E*(-t \[Alpha] \[Lambda])
\[Beta]*\[Alpha])+EA\[Beta]*\[Alpha] \[Theta]-EA((1+E~(-t \[Alpha] \[Lambda])) \[Beta]*\[Alpha])
(1+\[Thetal)))/(-1+E~\[Beta]*\[Alpha])A2;

In[42]:= Text@Grid[sample,Frame->All]

Out[42]=1
1
2

2




In[43]:= sdata=Sort[data];
In[44]:= n=Length[data];

estl=FindDistributionParameters[data,disttef[\[Alpha],\[Beta],\[Lambda],\[Theta]],ParameterEstima
tor->{"MaximumlLikelihood"}]

In[59]:= \[ScriptCapitalD]=EmpiricalDistribution[data]

In[60]:=

{Plot[{CDF[\[ScriptCapitalD],x],CDF[disttef[\[Alpha],\[Beta],\[Lambda] \[Theta]l/.est1,x]},{x,0,30},{Fra
me->True,ImageSize->500, PlotRange->Full,PlotLegends-
>Placed[{"Empirical","TEFD"},Center]},Exclusions->None,PlotStyle->Thick],

Plot[{SurvivalFunction[\[ScriptCapitalD],x],SurvivalFunction[disttef[\[Alpha],\[Beta],\[Lambda],\[Thet
al]/.est1,x1},{x,0,30},{Frame->True,ImageSize->500, PlotRange->Full,PlotLegends-
>Placed[{"Empirical","TEFD"},Center]},Exclusions->None,PlotStyle->Thick]}

In[61]:=
TableForm[#[\[ScriptCapitalD]]&/@{Mean,Variance,Skewness,Kurtosis,Median,StandardDeviation}]/
/N

In[62]:=

{TableForm[{Table[CDF[disttef[\[Alpha],\[Beta],\[Lambda],\[Theta]]/.est1,x],{x,{data}}]}, TableDirecti
ons-
>Column],TableForm[{Table[SurvivalFunction[disttef[\[Alpha],\[Beta],\[Lambda],\[Theta]]/.est1,x],{x
,{data}}]}, TableDirections->Column],

TableForm[{Table[HazardFunction[disttef[\[Alpha],\[Beta],\[Lambda],\[Theta]l/.est1,x],{x,{data}}]}, T
ableDirections->Column]}




Abstract

In this thesis, a probabilistic function for thengoosite distribution was built,
which is an exponential distribution with three graeters as a shape parameter
and two scale parameters by integrating two distioims which are the
(exponential) and the (Frechet) distribution whigtoduced the composite
distribution (exponential - Frechet) and then wedg the ranks conversion
map of the second degree (squared) and applidak toadmposite distribution by
adding the transfer parameter as it is called thaps parameter so the
distribution with four parameters becomes two patens shape, 6 and two
scale parametey A, which is characterized by flexibility and efficiey over
single distributions, also three methods of estiomatvere used to estimate the
parameters of the distribution [ Maximum Likelihoatethod (ML), Weighted
least squares method (WLS), Anderson Darling metgAdd)], in order to
compare the estimation methods, Newton Raphsonlaiom method was
employed using Mathematica 12.2 program by usirfteréint sample sizes
(small, medium, large) and choosing different valder the distribution

parameters, eight models were used. The aim ofighis know the behavior

style of the scales and by using the statistiGalddrd mean square error(MSE)

was the preference in estimating the parametersthesAnderson —Darling
method when small sampel sizes and Maximum Likelthblethod when large
sample sizes.

The distribution was applied to real data represgbty kidney failure disease.
This data was taken from the letterAafham Muhammad Sahib al-Bayati.

The sample size was (91) person representing tienpa survival times until

death using good-matching criteria the superiaftthe transformed complex

()




distribution has been proven in representing tha dampared to the composite

distribution before the conversion.

Also, the survival function of the real data wéaestimated using the best
methods that were reached on the experimentalBldeimum Likelihood
method), and we found that the average patienivalng (0.49944),which

means that the patient’s survival rate is approieigeb0%.
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