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Abstract

For the purpose of obtaining distributions characterized by flexibility, in this research a new
distribution was proposed, called the truncated generalized exponential distribution [0,1]TEE-E, by
integrating the family of the truncated generalized exponential with the Exponential Distribution,
where we showed the density function pdf and the cumulative function cdf for the new distribution
and then derived Statistical characteristics of the [0,1] TEE-E distribution, which is the quantitative
function, and moments. This distribution was tested using real data, where the distribution proved
its appropriateness to the data, after comparing it with other distributions through the use of some
statistical criteria.

Keywords: truncated generalized exponential distribution, statistical properties, quantitative
function

daxiall 1-0

Aadad (B Ag e b (sSis Adg pme Clay )5 (e Aaige Buda ilad dlagl B 5oaS s JN 3 5AY) 5EN
b Al a5l (o a5l a5 Wlpas (00 Al S0 520 sl 55 ) oS58 (Real data) dddal) b
oo 2w (@007) s ed 3 paall g 2 Cus (V) (b saaly A 53 sa g A gia) LAY Lealadial
Al 238l 5 85 ) a5l sh s outi ) a sl (palea ALl @lld s [0,1] sisal) peadll ousd) A il AL
LU gl el s adlall (S QU LNl Ay yally o juats Ailide Wlaa 3 das o)l 4ilinkad @lli s ([0, 1] TEE-G)
5 AL Cipadl e wsad) @iy Ada Sl Glo a1 Gk @Sy sl a5l daal ) pailadl)

cGlabaall a8 (3 )k NS ¢ AalAL] Lpailiad Al ja 5 A8 jall Clay § ¢l & gaia 9o

e s (aamall o) — U)ot S e Jaia) 23 g0 Al 53 (il Casy (55,315 Souza (2009) ple o2 dus o
Giby g aall Clay jall 48, kg alae V) GISEY) A8y sl aladiuls 73 gall allae ity a5 jall 5 dpaly )l ailad
(eaall cilall & ity e Gl

A truncated General —G class of distribution with )5 Jamal et al ~3¥ (2018) ol &5 o
S Truncated Burr- G alilal dau 5o 4l )2 s 2l Cua application to truncated Burr-G family
Lyl g Apasll Alla g g el s (a3 51 (e Jadald) s Al Hall Jiali g = yiiall ) 5l daguall A al) i)

Inverted Gamma [0,1] Truncated Lomax- )5 ~8u Altawil et al 28 (2020) oo B o
Lol a ) Al Adlaall al sl Gans A ja 5 4l Allall g dllaia ) 48U Alla 3laisl &8 sDistribution
el g o) gV 5 g 3l Jia

https://doi.org/10.56967/ejfb202153 223


mailto:Aasha.A.Alkalek@tu.edu.iq
Hamza
Typewriter
 https://doi.org/10.56967/ejfb202153

https://doi.org/10.56967/ejfb202153

A
iy — .
A™2021, Jg¥) (igils

(4 2aad) ) AU alaall — Jlas ¥ g Jlall 54l ) Alaa

sial paral) ) Alie 3.0

[0,1]Truncated Exponentiated Exponential —
G Family

Ay e dilge e Bpaa Gl Al G5k tae 2 g
sl 0SS Adee o ST ) dalea dilaly @l
el Alle LUnlk (290= , 2021, o asaall) (o
Ay Sl aysll Al oS sl aarall Y]
YIS 4l s ) A8l

1— e—9(G(X:f§)a
F (X)[O,l]TEEfG - 1—e?
—-0(G(x:§)

_ Oag(x;¢6)e

G(x; 6"

f (X)[O,l]TEEfG = 1_e°

X>0,08,a >0

S e e Jpasll (3) Ualaa i (1) Ualas (o 2y

=Y a5l Sl A e deass 5 allae G0
[0,1] TEE-E L sisall panall oY)

1_ efg(lfefyx )“

1—e?

Free_e (X ax,0,y) =

Exponential Distribution ¥ &3592.0
ol Al pdf Aalaay) A6l Als )

Y Aabeall e () a5l edlf (oS
1Y) J8all e (Talib,2017,p249)

G(x;y)=1-e7 (1)
g(x;y)=ye” - (2)
X=0,7 >0 . yeaa

(3)

..(4)

i st A ¢ S
[0,1]TEE-E L5l @M\ g-u\!‘ ‘;u‘}n &jﬂ\ 4.0

..(5)

oiall aarall ) ) Baadl a5 gl AdlaiaY) ABUSYH Adla e Juaad (5) Adalae 3laLEL

eayefyxefe(lfe’}'x) (1_ efyx )afl

...(6)

f[O,l]TEE—E (X, 0,7)= 1_e?

S(Xa,0,7)=1-F(X;,0,y)
1— e—e(l—e—”)“

—1_
( 1—e™

)

h(a,0,7) = 520 Ve e
S(X;0,0, 7)1

Xx>0,0,a,y >0

R TEN

s A JN s pla ) Adja Liay

(7

NS S [0,1] TEE-E gl 8 halaal) 41

..(8)

Occye e 74" (1—e )

1—e”

1— e—@(l—efyx)a

1—e”

1—( )

224



A
Yy — ¢
A5 2021, I gl

(4 2aad) ) AU alaall — Jlas ¥ g Jlall 54l ) Alaa

_ Oaye e

—0(1—-e 7))~ (1_ e—yX)a—l

e—H(l—e*VX )
A sl oy ¢ll Al Hll pailadldl 4l o Carg
kY [O 1]TEE E @J}d Allaiatyl aaus adla c.u.n}.a
iy dllie Iy ¥ S aaaad
(Ristic, M &Balakrishnan, ¢easll
sk g Jadill ae (6) Aalae 24l N;2012,p1191))
(Y

...(9)

TEE-E a5t dslaa¥) g dualy ll pailadll -5
Mathematical [0,1]
and Statistical Properties of [0,1]TEE-E

Expansion pdf Adlaiay) 486 s asu g 5-1

o i (_rll)rYr’(l_ D)~ = ir(v+x) o

— x'I'(v)

=S DI¢)p’,

j=0

a-p)”

Hayef;/xefg(lfe”x) (1_ efj/X)afl

<1,v=>=0

f[O,l]TEE—E (X, 0,7)= 1_e?

Ay =3 ([ e

Y0aye e

...(10)

o Cmat) el Aludtia o 9S8 (pa BAELLNL

..(11)

p e Jeand (10) Aalaay (11) Ualaa 2y g2y g

-0(1-e77)

[Ol]TEE e(Xa,0,y)= Z( D

[Ol]TEE e(Xa,0,y)= Z 1_e?
j=0 —€

7[49(1 e 7x)+7jx] . Z(

1—e?

(-1)! Gaye ™ ( a1

7[9(17'3-7“* Yy jx}
i )e

(5 .(12)

s o LS (12) Aalaal) 44U Sy g

..(13)

1 oY) gsiall aladliady

—e ”)+7/JX] .(14)

D Juand (13) Uslasy (14) Udlae 2290

f (X)E[O,l]TEE—E (Xa,0,7)= ii

(1—e )

D" O aye ™ (X faa\ g ooy
j0 10 ri(l-e”) (i )(1 e”)

— > D (5

...(15)
s AT o e cpaall b Aldidia aadius &

...(16)




S5 2001, 4 ¢ (4 3381 ) D sdaal) — Jua s Jhall 5y 1 Al

2 ol parall ) ) a6l AN g e Juand (15) Adalaa B (16) Aalee gy

f(X)E[O’l]TEEfE (x;a,0,7) = iii D) " ay(y jx)" (cjz—l)(g)e—yxe—yx .(7)

0 r=0 6=0 r'(l_e_g)

s JSAN A LS (17) Dbl S (Say g

© o © j+r+§ (9 r+l s\
f(X)E[0,1]TEE—E(X;a’017):zzz O) "oy 19 (?71)(;)672(”) ...(18)
=0

07106 ril-e”)

—

Moments  asjadl 5-2
Bl S el () gl e Jlay X O 2 Al

u, =E(X") = T x" f (x)dx ...(19)

s g 33 (18) [0,1]TEE-E sl Aalaa (ya iy

0 J+r+5(0)r+l ( jX)r o o
f(x [Ol]TEE E Jrzo e e‘a) Ave (j 1)(5)9 2(yx) .(20)

: O Rk

7 i D" O) tar(y X" (?71)(r )

"o j=r—5-0 ril—e”) ?

s AU JSANL (120) Aaeal) o gsid

E _ —2(yXx)
f(x) [oaTee—g — Zjr,s€ ..(21)
_ _ —2(yX)
My = E(Xn)[o,l]TEE—E = Tj,r,ajxne 79dx ...(22)
1 O paLddl
y =—2yX
X:__y , ﬂ:_zj/,dx:_ﬂ
2y dx 2y
_1 n+1
Hy, = E(Xn)[o,l]TEEfE =Tirs [z_j I y"e ’dy ...(23)
Y 0

N Aa,al G el Aailgdl) ddsall e Juand Lgd JalSill slag) 9 400N Astaal) aladiady g

226



A,
CA= 2001, U o sis (4 33a)) ) (A slaal — Juac )5 Jhal Sy ) Alae

I'b= 'ftbfle*‘dt;t ~0
(0]

(—D"r(n+1)
@y

Hy = E(Xn)[o,l]TEE—E =Tjrs ..(29)

) JSAdl Clill 5 (SN g Y p Jad) A4S Uiy g

=1 (-)’rz2 . 1
j.r.o (27/)2 j.r.o (27/)2
-1)°r3 —2
Hy =T 1 =

@) (@)
var(x) = E(x*) — (E(X))?

: ol e Juandi L gl L E(X) 9 E(X?) &8 wansrillyg

var(x) :Tj,r,d_—zg_rj,r,(s%
(27) (27)
Quantile Function 4l A 5-3
s Ul Jdly ESi(Gupta, R&Kundu,D,2001,317) gaiss ¥ dxash Al o
Q) =F*(x), foro<u<1
1_ e 0G—e )"

F (X)TEE—E = 1—e? =u ...(25)

1— e—6’(1—e”’x ) R U(l— e—e)

1—(u(l—e?)) =e 9@
INnl—u(@l—e?)=—00—e ")~

In(1—u(1—e_‘9)) % =1—e 7%
-0 o

1_[In(1—u(1—e-9))Ja e
-0

1

In 1_[ In@— U_(lg— e”)) j”’ =X

227



A
A 2001, S sl

(4 2aad) ) AU alaall — Jlas ¥ g Jlall 54l ) Alaa

1 1_(In(1—u(1—e‘9))ja

X=—=—In
4 -0

Order Statistics «lslasl5-4

Nana Xy, X2, oeveey X 23 48 slie dipe Ll (K4
o S A8l 5 Ally a1 (35[0,1] TEE-E @5 oo
GIAL | (6) Aalae 8 LS Allaial Z8US Al (5) Aalas
iS5 Order Statistics J 4llaia¥) 486 dls ol

DS

...(26)

o das gl e Jiasi (26) Adlas 3 U= 0.5 Jrnes
[0,1]TEE-E &5

BV BSae (S Sl st sl IS
Q(U) = X Jaz &lla [0,1] TEE-E (e 4 sall
(Abid,S.&Al- (2, 0,7) >0 J<
Noor,N,2018,139)

fi,n (X) = if(_l)s (Q_i ) fTEE—E [FTEE—E (X)]i+s_1 ...(27)

n!

T == -
(—=D!n—1J)

| TN

S Juani (27) Ualaa B (6) Udlaay (5) Ualaa iy g2y

n—i —yXq—O0(1—e ) . —yxya-1 amrxye S
fi,n (x) = TZ (_1)3 (r;—i )|:96¥7/e e A—-e) :||:l e’) :| .(28)
s=0

1—e?

1—e?

sV i AL [0,1] TEE-E sl (i=n) asiesll Aa g (i=1) el s 3 pdf J) Al oy

n-1 ~ Ha;/ef;/xefﬂ(lfe”>< ) (1_ ef;/X)afl 1— ef;/X)D! S
_ s { n-1
fo(X) = n;‘(—l) (1 )l: - o .(29)
Qa]/e—yxe—g(l—e"’/x )< (1_ e—;/x )a—l 1— e—;/X )a n
f X)=n ..(30
n,n( ) |: 1_e_5 1_e_3 ( )
Sl JRaly Estimation plaall il 55
(Marshall,A.W,&0lkin,1,2005,505) parameter
N aax Al gle die Xy, Xo ... Xy O gAY

L(CI)/x):ﬁ T (X; D)

b Likelinood 4s ¢ [0,1]TEE-E  aJs

I
D =(x,0, )
(axO)" 7e’7xe7g§(lie%)a ﬁ @—e 7))t
L(D/ x) = (1_e_e)ni:1 (1)
DO pa Al

228



y

S5 2001, g osis

(4 2aad) ) AU alaall — Jlas ¥ g Jlall 54l ) Alaa

n=logL(d/Xx)

1 =nlog(ad) -nlog(l-e™) —y“ixi —ezn:(l—e”)“ +(a —1)Zn:Iog(l—e7x) ...(32)
i=1 i=1

i=1

(Be -Ex , Ku-Ex , Eg-Ex , We-Ex and Go-Ex )

oalee e 2l CALA.J\ 38 ¢lal e eS;j\ A IGITEN
aleslaa jlea s Akaikes (AIC) , Bayesian (BIC)
Glaslaa ey Hannan & Quinn (HQIC)
(K- &ilas) s o5 LS (CAIC) Geiall Akaike
Gl Hladiul 235 S) Kolmogorov Smirnov
) Crmline 933U Le 33001 ) 38 5 (ge 33 s (64) leana
(e 028 SULA Ae e Jidatd &5 85 (Jof ale 5 S
adll ol ) i Cus(Maiti,S &Sukanta ,2018)J:#
Aiial) Gl a9l Aadle ) Gapliall 03gd rall

Sl ) sl dpaia 6l o g )l A8liia) pe | deddiusal)

Gladzall  Likelihood alal 45 jall ddiia) &L &
Ladee S0 Jaia¥) pais e Jsanll g (¢, 6, 7)
plasiuly cladaall 434 ) il o Jsasdl Wiy

Claleall @l yais e Jganll adl 138 3R

e UL el guladl -6

& [0LTEE-E  @osf 4jlie all s 4 &
Dty Sl )5l

1.50,0.94,0.78,0.48,0.37,0.19, 0.12,0.11, 0.08, 0.07,0.05, 2.03, 1.63,0.71, 0.70
0.64,0.36,0.32,0.20,0.25,0.12,0.08,2.72,1.49, 1.16,0.08, 0.39, 0.22,0.12, 0.11
0.08,0.08,1.85,1.39,1.02,0.89,0.59,0.40,0.16, 0.11, 0.10, 0.07, 0.07, 2.05, 1.04
0.81,0.39,0.30,0.23,0.13,0.11,0.08, 0.10,0.06 , 2.31, 1.44 ,1.03,0.84,0.64 , 0.42

0.17,0.13 ,0.10, 0.09

dxa 43 jlal) cilay S5l g [0,1] TEE-E ga)sil ae dgiial) iyl daidle uillii 1 1 Jy2a

Distribution Est. Para.

AIC

CAIC BIC HQIC

a =1.429149

0 =1.144839
7 =1.313151

[0,1]TEE-E

66.67189

67.05898 73.24085 69.2676

a =0.9798332

0 =1.5093447
7 =1.1026798

Be — Ex

68.7416

69.12869 75.31056 71.33731

a =0.9559707

0 =5.6727854
7 =0.2758938

Ku -Ex

68.60057

68.98766 75.16953 71.19628

a =1.4878698

0 =0.9836163
7 =1.1234129

EG —Ex

68.74824

69.13534 75.31721 71.34395

a =0.9545801

0 =0.6554534
7 =1.1326927

We —Ex

68.51208

68.89918 75.08104 71.10779

a =1.40822651

0 =0.09406618
7 =1.29225194

GO - Ex

68.46538

68.85248 75.03435 71.06109

229



y'y
y. .
A= 2001, U5 osis

(4 2aad) ) AU alaall — Jlas ¥ g Jlall 54l ) Alaa

Al suleall 5 AY) ey )53l Ay ae A5 5lie ol
codtel Jsanll A e o LS 5 daadi)

G5 O B (1) s b sl adll sy
hal dlliey Zya Eidal) Gl S [0,1]TEE-E

daadiall ULyl ds ganal P- Value 5 K-S dad ; 2 Jgia

Distribution

[0,1]TEE-E

Be — Ex

Ku —-Ex

EG —Ex

We —EXx

GO - Ex

<

110

o))

K-S

0.1412333

0.1469595

0.1379212

0.1478817

0.1347836

0.1392831

=

P-Value

0.1436744

0.115572

0.1122974

0.1114995

0.18116638

0.1544193

[

«=7.00,6=0.10,
a=1.55,0=0.50,
«=1.90,6=0.10,
a=8.95,0=0.50,
«=1.80,06=1.20,
«=0.50,06=0.50,

N

T
0.0

T
0.5

o=7.00,6=0.10, v
a=1.55.0=0.50, ¥
w=1.90.0=0.10, ¥
w=8.95 60=0.50. ¥
a=1.80,0=1.20, v
a=0.50,0=0.50, ¥

0

oW
thotbha B

T
o

T
oS

T
1.5

=

T
0

M
o

4l clay 559 [0,1] TEE-E gosid duas) il Al Jiagg : 2 S

15

14

L]

g

— [0, 1]TEEE

——=- BeE

KuE

—--- EGE

WeE

- —- GoE

s
\
L‘:‘ -
T T T T T T

oo os 15 20 25 30 as

data

AL 45 Al cilay 3639 [0,1] TEE-E gt Sl dadall Jiay s 3 JSi

230




y'y
y. .
A= 2001, U5 osis

(4 2aad) ) AU alaall — Jlas ¥ g Jlall 54l ) Alaa

generator family of distributions.” arXiv
preprint arXiv:1805.03892 (2018).
Abdal-hameed, M. K., Khaleel, M. A.,
Abdullah, Z. M., Oguntunde, P. E., &
Adejumo, A. O. (2018). Parameter
estimation and reliability, hazard
functions of Gompertz Burr Type XII
distribution.

Gupta, R. D., & Kundu, D. (2001).
Generalized exponential  distribution:
different method of estimations. Journal
of  Statistical Computation  and
Simulation, 69(4), 315-337.

Altawil, J. A. (2019). [0, 1] Truncated
Lomax—Uniform distribution with
properties. Journal of Interdisciplinary
Mathematics, 22(8), 1415-1431.

Ristic, M. M., & Balakrishnan, N.
(2012). The  gamma-exponentiated
exponential  distribution. Journal  of
statistical computation and
simulation, 82(8), 1191-1206.

Abid, S. H., Al-Noor, N. H., & Boshi, M.
A. A. (2018). Truncated generalized
gamma—generalized gamma
distribution. Journal  of  Iragi  Al-
Khwarizmi Society, 2(1), 135-148.
Marshall, A. W., & Olkin, I. (2005). A
new method for adding a parameter to a
family of distributions with application to
the exponential and Weibull
families. Biometrika, 92(2), 505-505 .

claliiiuy -6

Y @ o aa )8 ) B S Gl e
GO e il parall V) Alle e dagl s
Aoy Allaia) WS Ao sl Wag dua oY)
Gaal) Ay | agsall ) 8 oklae Ay | eliy Al AaSI 3
Glaleal alae Y1 G @l i e Jsanll a3 Lyl
C_)ﬁd\ @J}ﬂ\ 4..1)1.&4 ?35 , R G—AUJ—] e\dil»\.) @)jﬂ\
Be — Ex, Ku—Ex, EG —) # 4dlids Cilay ) 5 an
Glly Gweasdul GsFx , We -Ex  ( GO — Ex
Laiiul 5 [0,1] TEE-E )5l 450 grsia il A s
Gl s Sl )5l Ay (e Ay e S| & Bl a5l
Al J8) Al g iyl el Cua (e ledde 48 &l
( BIC AIC, CAIC, HQIC ) 4ilasy) jyladl
-l ) il A8y a5 )le

References
1- Talib, Hydr Rayd. " &kl (an Jleaiul
e Gubi ae (dus- V)" THE [RAQI
MAGAZINJE FOR MANAGERIAL
SCIENCES 13.52 (2017).
g anlad Gan Geajll e Ble | edaall)
AEVEISSTREN PR VRN EIN Ly DY SV ST STPEN
ol
S dada Gluablly eulall agle 4NS
(2021)p.p 29-34
S., and Sukanta
"A generalized Xgamma

3- Maiti, Sudhansu
Pramanik.

231



