‘e o* inghiialljl

< DAR ALMANDUMAH

bl &> (9 usodeodl S5 LIS g1595 oo @lsg wloleo yasi (&5l & )lao tUlgasl|
3Sxoll plaziwl 55840l

S5 yaw wlol (Sl s y)| gl

(B iao)iau> 8 capi) 1ol paslio

2007 RNV T

slasy :8990

1-97 rolxaall

823338 :MD 3,

dzol> JSlw, i Sgizall £9i

Arabic raelll

ic>lo Al rauolell &)l

slagy asol> rasol=ll

sLaidVlg 8,15V ads sl

Sl,ell ralgall

Dissertations 10loglendl aclgd

lole gu595 @geadl &lall colodeodl juasi (silax>Vl a8l clax) :&aolg0

http://search.mandumah.com/Record/823338 ol

: ‘ .abgixo Boazl gra> .aoghiall ,ls 2021 ©
plazawl 83l 045 dclb of Jua cliSoy .albgaxo ,uiuill Fga> geo 0l lale uiuil] Bga> wlxol go gdsall Syl (sle by a>lio s3lall 030
)|> 9| )_mJ| Jg&} wlxol o u\Ja> Cu el V9> (\_;Ug)ZSJW .).,g).A_J| 9| CAJ).UW 8_5|9» J.;.o) QL_mg sl peiel )_u.x.d| 9| JngaJ| 9| C'\_u.\.i“ &ioJ9 Jnsd Mzud|

oglaioll


http://search.mandumah.com/Record/823338

i) Gadly Mal) aulal) 303 'L

) ar 4.1..:1;
Alaidy|g ) < ’

A gra AN g cilalea 385 3l jha 45 l8a
Gl s 8 cialeal) (03 LalS 2y g
Slslaall aladiudy 33 ghdall

dadia Al
At drala —alaidy)g 3,y dlS ulaa o
slasy) 8 agle piuale daye Ji clilbia (e g Ay

8 (e
LSJU J\JJM ub\

Jys.ﬁ‘ JMY\ ufﬁa
Ly (s R




" University of Baghdad
~ llege of Administration & Economics

Higher Education

Comparing the Estimation Methods of the
Parameters and the Reliability Function for the
Two Parameters Gamma Distribution in Case of
Missing Data by Using Simulation

A thesis Submitted to
The Council of College of Administration and Economics in
Baghdad University as Partial Fulfillment of the
Requirements for the Degree of Master of Science in
Statistics

By
Awat Sirdar Wahdi

Supervised By
Prof. Dr.
Dhafer Hussein Rasheed

Baghdad Y. .V




3
u..
a
3
73
s




g cilalea padi b A)lia) Lo gussall ALl o3 slac] ol agid

(BLSlaal) aladiuls Baghtall Uil Alla A opialaal) (63 LalS aujsi Ldgne
—elianl aud & 3158) cand (o @als e sl AUl U (e Akl
Dfale dan o cldlkie G gha (A cdlaks daala —alaidy 5)laY) 4S

Jsisal) daddy
By G AL

Ldall =laalyall dinl dongs

Asaliall Al il cCapdiall dua g e el

-

Fpa)
My G AU LA
shasy) aud (b Ldal) bl ddad Gus
Youov/ [ Al



Sahlll yuAll 148l

lgra Aoy cilalea padi il A)lie) da g sall Alusyll ) 2g i
Gy 28 (BLSlaal) aladTol aghlal) libul) Alla A (pilaleall (63 LalS aaj 68
ccuady alaly Lgal Lpauaiats Lenalye

Gordll aadd)
Laal) ve dlga [ gESal) (uptall

v



dddlia dial ) )

Lasugadl Ayl o Usalla) 3 g8lid) A al olcac Luls 2

o b cptalaall (63 LalS ajss Anlgea Ay clalea a3k 45))

o g e gl AU Lty (BLSlaal) aladiuly 5ag-dial) cliibul)

b asle siwaledagy duispaa Lol afinis Ly A8l 4] Lady Leibiging
((Sbia)) ey slasy)

Giaall Ao Gy 3 .a iy ABIS (lusa) L 2.a. ]
v/ v/
Ly Cpea U L0 S5 ajla dlas a.e.i

(el (g lguae
v vy

L@ g 5y A4S (pudaa ABalas
Akl ad ) e oL@y 5)lay) A udae 3ala

JEs)
@}u.a.“ Py L.;J; dasa
AlaisN | 8! A< aae



T I (I (I (-2 (-2 @ (I (-2 @ (I (I
g>< > < » < ><g><g><g><g><g><g><g><g><g>< <g>

P (R
S50 > <SSP~

s <83 < &8a
5> <> <&

(LA

(12N
£ >
(2
(RS

v \/
A A
5 =3
; ) o0 ;
& 5 ] &
v v
A A
=3 =3

A A
A A
R (CX
S o

el & e Y
o eI Gl < s b 2r) o e b

> <

[
i

[
(2N
b > <

> <

[
i

[
(2N
b > <

g‘% [’m-“‘) émﬂ g‘-;?
é'é Sy AF g‘.;;

)3 s1id)s B 20 )

A A
A A
é,é Q’ o0 ojb’j)b‘ g-jjﬁ C(J @’ g‘.;;

) 55,-«5'“ ) L¢ )
A * A

> <

T2
S

[
"ﬂ
s <

D3 Jish + o sl s bs G B
JO R JeY

> <

(12N
£

e
> <

4id s Gree 8.5 90

v v
A A
(B O
NN o
v v
A A
(B (L
N o

; i x
& @5)5 &

v v
A A
CH (L2
N o
v v
A A
R (L
N5 o

<
<

<8H> <85> <85> < 8> <8p> < 8> <8h> <8h> <8h> <8h> <8h> <8hH> <8H> < 8> <8h> <85>




»> < < »> < »> < > <

oy S

dbwdgmid;ﬁ&seMbBMbam&& 2aall

§‘ » < > < »> < > < »> < »> < > < <

&5 (Y (T (I (T (I (I (I (T (I (T (T
€3> <> <85> <8h> <88 <85> <Eh> <85> <85> <8 <Eh> <8

Bs <> < 8a
S9 > SSUP> <S5

(LA

(12N
£ >
(12N
(RS

> <

(2N
o
e
£ <

(12N
%’! > <

> <
"ﬂ
& <

(12N
()

"‘
b > <

> <
"ﬂ
b > <

&

v LOmaiiall dlanals puyatlall ) X
&.& s £ g"‘
-i’ abie s (6)<5 alls, eg,a:,\ O Alayll sda dlae) (e Cugl Mg %.,J Culay .i.
& 0yl ‘?J | 2ol ST RTIVEN JBLL: J).-'\Sﬂ‘ Jaalall Lfdt"‘"j LA‘ C..g):‘ﬁﬁ L;Abh\ o

> <

[
0

[
"ﬂ
b > <

Loalal) aniliay JSoals 4ase pod 1K oda Jillay Ao CalaY L aliail
ALl oda jlag) (A& sl Heall L QIS Al Aasil

> <

(12N
()

"ﬂ
b > <

K (Jhaldy) bl N pailly KAl e aail o) s S LS K
o G i ) ; &
v o5 Lag o)l o2 AiBlia o 28 palls gloadil 2iBliall Aiad eliacly u, v
& 8%

aadl) cuel dad dude olyls Cilgansi (g

M v
A A
& b Jald) clany) and 58l guan ) usilly Sl Qe i LS &
& Ayl 530 DA laged U1 3seall oty Aaala &

> <

T2
0

[
"ﬂ
b <

Gl ads el MW (g (@S ari] Jaeall e Lilise
cehall s e A o saed

> <

"ﬂ
b <

&'§§ £ £

v sl Llally 0801 bl 8 D) aen ) (a5 (9548 o280 LS v
& c . c &5
";’ c\,u.a cd.a\ GeLtS)A ¢ gadra d:u.u\ cJ..\AL'\ d:\.m\ c;\d,g cu,ul_a:\l cul.qlu Aa )Sﬂ\.\ ";’
A A
.‘;‘~ g et Dl calal ¢l canla 35815 aleas (e ¢ eland .‘;'
& IS el bl oy cloan) pud ilige ) (getiis (5S35 285 o
\{ \{
H kg daalan dlaidllg pylay) A 4 Aokal) e H
5.8 i - - S8

> <

& el e S5 Alile abEl ) plaeyly ey KAl asgl 1l
celBaaY s aY) e s ala)

2N
0

[
"‘
Lh s <

> <

"‘
LS <

§-§§ P \ .

v . v . s v
) e By Nl L )
& &
> . >

»

(2N
%’! > <
e
%g’ > <

<
<

<E8H> <85> <85> <8p> <85> <8p> <8h> <8h> <8h> <8h> <8H> <8h> <8h> <8h> <8h> <8H>




AL

O N> Y

Claladl 4ab clily jiss (i Asbeas) 3ok el o
e Sl 3 Sl L el 138 e bl pues cuty By g paal) Sliall
oda Dlily (e ) (aya® Wape s docldially cialaidyly cdoaubll jals Ll
K G Taantie 05S0 La Lgiad jlagdll ol cabiasy olagdll ) jalsdall
Jie dexie pe 05K L lgiag «lil€aY) i ate Cu o 3ylalaa) ff Al
Sz Adead duyg el o) 855 pre Cam ol Jinniil) Bl Jlaas
Lile ety il Cland Cadbial Lagas el s (g pally Aamndall &3))oSl Gy
Al ye (pS cllally Inladl o cag Ay sadee A S dalyin
Gl plasind PLA (e ACaa o328 Aallee ang sl 02 45 IncOmplete
Al e @bl s ) Aglaay)

CALPRENE o 3she Dbl Ao (91t e Llle Al bbbl (g
e I8 e Lo iy ) U 6 5 ydal) LSl Aalal) Jsal
allaill Jaw cadgl) dlae o ) lagall ol adiee aa iy ¢ cliially Asbuall
Ailpal) il se A s3ne Of (ye Db caUaill 3 5 y2al) l€pall s JSS
a3 dles bl Qs s il cpa 562 o Adal) ilia o
OsS Al 5 el Aalall 5ajal) Jsidl)l il Jias 8 Ol 250
Jus) el capaatl) saally (i) clpal ASH daal) i dalial) Ul
OSadll ye e Mg Aaslal) Jsidll Gl ey s Aadle el e (e
oda Aallae o finlll (s dee AL jagll 8 A8l (33Lkl alass
alaaiuly Adpaall Ay claladl) ppadl 3 Blandly sk A (e S5
L) gl il s caliaaly Akl e bl e gl 12



]

Gaailly 222N Gl ilasyll aal aal Cany ALl 238 b 5 1Y
Qi) gl sl 3 0ail€ i L Wle (63 olad) Auylaig Adsaall Jlae b
Oialaal) (53 LS mys s AaSilSua g ey ¢ASilSaally il e Aalady b
Ulay clalaall pag a5 3 Two Parameters Gamma  Distribution
SR e ) alasinly dlldg 5o sheall bl Alla 8 a5l 1agd 4l pedl)
tlea g dagall
ciacas Slly (Maximum  Likelihood Method) adae¥) gl<ay ad sk
o LD (e Jseand) 8y ) Agadll e ISRY) ¥ alee dal 3k SO
PR (Jéa:fz[\ OO clyaze SO
) Ala D] ALl 038 3 et yishas a3 (ptiyhag ) —(fisd Ak
Jeski (ye Slmd ((Sinha) 4anh sk (ThOM) dish sk Leas 5358kl
OS] Cada alagd & DAY Glaleall (63 LalS asi Ao aaiad (5)al sk
p=liill 3k s (Bowman, Shenton and Lam) dbyph yek a5 sk
Cuilall & Shhall o3a dabadl o 35)lke eha) &35 . (Shrinkage Method)
(Monte Carlo) sh\S cuige &yl plaainly s€laall Guslad DA e a2l
bsgie Ay dagall Ailiany) Gunliall (e Gufl (et cjlad sae ehals
Jasill o35 .(MAPE) slhadl i) Uadll dasisieg (MSE) Wadll cila e
SR o3 Gy (e Juzmi) 4 8)5laall (Thom) Ak of ) ale I
Uad laigia Jaly Lol Uad cilanje Jagia 81 LeSOInaY Al gadll 3y ol

LAY Gl Alie LS Glha s



Abstract

Abstract

Most of the statistical estimation methods depend on the
availability of the complete data of the observations of the
samples under study. All the statistical methods are based on
this basis. However, part of the data of most of the natural,
economic and social phenomena is prone to be missed for
several reasons. The missing of the data may happen
intentionally because of the high costs, risks or the lack of
capabilities or unintentionally because of the failure of the
recorders, the lack of the necessary requirements of production,
the natural disasters, wars etc. Regardless of the various reasons,
the incomplete data gives arise to a complex problem, which
must be resolved by using statistical methods that deal with the
incomplete data.

In most cases, the failure times data of the individual
component in the system has missing observations. Most of the
reasons of having missing data go back to the meter, which
registers the failure times of the whole system instead of a single
component. Furthermore, the maintenance employees and the
operators, who register the data, are responsible for maintaining
the systems or the engines which fail to operate; they are not
responsible for registering the data. Hence, it is not possible to
have a convenient distribution of failure times because of the
missing data of the individual component during the registration
and because the available data represent the whole number of
the failure times and the accumulative number of the operating.
Consequently, the familiar methods of estimation are
inconvenient. Therefore, some researchers derive and develop
certain methods to estimate the parameters and Reliability



Abstract

Function using this kind of non-standard data for the various
distributions of failure times.

The research studies the Two Parameters Gamma
Distribution, which is considered one of the most important,
applicable and widely used distributions in the reliability realm
and Survival Theory. It is mostly used as a model to distribute
the failure times of the electrical, mechanical and
electromechanical systems. The estimation of the parameters
and the Reliability Function of this distribution in case of
missing data has been made by using two important methods:
the Maximum Likelihood Method and the Shrinkage Method.
The former one consists of three methods to solve the MLE
non-linear equation by which the estimators of the maximum
likelihood can be obtained: Newton-Raphson, Thom and Sinha
methods. Thom and Sinha methods are developed by the
researcher to be suitable in case of missing data. Furthermore,
the Bowman, Shenton and Lam Method, which depends on the
Three Parameters Gamma Distribution to get the maximum
likelihood estimators, has been developed. A comparison has
been made between the methods in the experimental aspect to
find the best method through simulation by using the Monte
Carlo Method. Several experimentations have been made by
using two of the important statistical measures: Mean Square
Error (MSE) and Mean Absolute Proportional Error (MAPE).
Generally, the developed Thom Method is found to be the best
one for the Reliability Function estimation because it has the
minimum Integral Mean Square Error (IMSE) and the minimum
Integral Mean Absolute Percentage Error (IMAPE) in
comparison with the other methods.
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