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Abstract

The life time distributions have been playing important role in field of applied sciences. This study on a new
Quasi Amarendra distribution and discussed some its properties including moment generating function, rth
moment about origin, mean, variance, coefficient of variation, dispersion index, reliability analysis
measurements, Bonferroni and Lorenz curves, Renyi entropy, measure order statistics, graphical representation
of some functions and discussed on maximum likelihood method.
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1. Introduction

There are no of life time distributions like Weibull, Gamma, Exponential, lognormal, Lindley are more
popular distributions are applying in different fields of science and Shanker, Sujatha, Amarendra, Akash,
Ishtia, Pernave and Devya distributions are offering better performance than some other distributions like
as the gamma and the lognormal distributions because the survival functions of the gamma and the
lognormal distributions cannot be expressed in closed forms and both require numerical integration.. The
probability density function (p.d.f.) and the cumulative distribution function (c.d.f.) of [1] Lindley (1958)
distribution are respectively given as:

62 —
@8 =-0+y)e® y>0,6>0 (1.1)
F.(y,8) =1— {Gy;—fl“}e—ey y>0;,0>0 (1.2)

The Lindley probability density function is a-mixture of f; (y)as an Exponential (8) and f,(y) asa Gamma

i i ' =9 — B .
(2, 8) with mixture proportions P; = 221 and P, = B, such as:

fi(,0) =P i + (1 - P)LY) (1.3)

[2] Shanker and Mishra (2013a) proposed the probability density function (p.d.f.) and cumulative
distribution function (c.d.f) of Quasi Lindley distribution (QLD) are

fou(3,8) =-=(a+6y)e™® y>0;0>0 a>-1 (1.4)
Fou(y,0) = 1— {222 e=0 3y >0, 0> 0, > -1 (1.5)

The Quasi Lindley probability density function is a mixture of f;(y) as an Exponential (8) and f,(y) as a
Gamma (2, 8) with mixture proportions P; = ﬁ and P, = ﬁ by putting in (1.3),

If @ = 0 then (1.3) is Lindley probability density function.

[3] Shanker and Shukla (2018), introduced Quasi Aradhana distribution discussed some their properties
and applications, pdf and cdf defined following,.

foa(3,8) = 5——(a+6y)%™® y>0;0>0 a®+2a+2>0 (1.6)

a?+2a+2

Oy (Oy+2a+2)
a2+2a+2

FQA(y,e)=1—{1+ }e—ey y>0;0>0a?+2a+2>0 (1.7)

The Quasi Aradhana probability density function is a mixture of f;(y)as an Exponential (), f,(y) asa
Gamma (2,0) and f5(y) as a Gamma (3, 8) with mixture proportions,

2

— a _ 2a _ 2 .
P1 = 2rz2a+2 P2 = 2242042 and P3 = 7a2+2a+2 such as:
foa(1,0) =P fi(y) + P.fo(y) + (1 — P, — P)f3(y) (1.8)

[4] Sujatha distribution introduced by Shanker (2016 a) pdf and cdf given respectively as:
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fs(y,0) = 92+9+2 A+y+yHDe ™™ y>0,6>0 (1.9)
F(y,8) =1 — {1 + ‘;ﬁ:zij}e—f’y y>0;0>0 (1.10)

The Sujatha probability density function is a mixture of f;(y)as an Exponentlal (8), f>(y) as a Gamma

(2,0) and f5(y) as a Gamma (3, 8) with mixture proportions P; = 62+9+2 P, = 92+90+2 and P; = ﬁ
such as:

fs(v,0) =Py f1(y) + Pofo(y) + (1 — Py — Py)f5(y) (1.11)
[5] Shanker (2016) Quasi Sujatha distribution pdf and cdf are defined as following:

fos(@,0) = ———(a+ 6y + 0y?)e ™ y>0,0>0;,a>0 (1.12)
Fos(y,0) =1 — {1 + (%)}e—ey y>0,0>0a>0 (1.13)

The Quasi Sujatha probability density function is a mixture of f;(y)as an Exponential (), f,(y) as a
Gamma (2,0) and f5(y) as a Gamma (3, 8) with mixture proportions,

ab [ 2
Py = af+6+2 P, = af+6+2 and P; = ab+6+2 such as:
fs(y,0) =P, f1i(y) + Pofo(y) + (1 — Py — P)f3(y) (1.14)
[6] two-parameter Sujatha distribution (TPSD) proposed by Mussie and Shanker (2018), with mixture
. _ ab? _ 0 _ 2 .
proportions P; = 2824012 P, = 971013 and P; = ~7ioz M (1.14) have a > 0. [7] New two-parameter
Sujatha distribution (NTPSD), Mussie and Shanker (2018) developed as with mixture proportions
62 af 2 . .
P, = oZraordl 2 o2 0z and Ps =rras; " (1.14) with a = 0. [8] mostzrecently Another two-
parameter Sujatha distribution (ATPSD) by putting mixture proportions P; = 92+Ze+2a P, = 92+ZZ+2a and

P; = gzﬂiﬁ in (1.14) have a > 0. [9] Quasi Shanker distribution and its applications by developed by

Shanker and Shukla (2017). [10] Shanker (2016 i) introduced Amarendra distribution and observed its
various mathematical and statistical properties, estimation of its parameter and applications also find that
it provides a better model than exponential, Lindley and Sujatha distributions for modeling lifetime data.
The pdf and cdf of Amarendra distribution are defined respectively as:

04 -
furm; 0) = Grmgaarg L+ Y 2 +y%e™™  y>0,0>0 (1.15)

y6(02+20+6)+(y60)2(0+3)+(v6)3
(63+62+20+6)

Fam(ia,0) =1— [1 +{ }] e y>0,0>0 (1.16)

The Amarendra distribution is a four component mixture like f;(y)as an Exponential (8), f,(y) as a
Gamma (2,0), f;(y) asaGamma (3,0) and f,(y) asa Gamma (4, 8) with mixture proportions,

63 92 26 6
Py = (63+62+20+6) ’ P, = (63+62+20+6)’ Py = (63+62+20+6) and P, = (93+92+26+6)SUCh as:
farm(y,8) = Py fi(y) + Pofo(y) + Psf3(y) + (1 — P, — P, — Py)fu(y) (1.17)

2. The New Quasi Armendra Distribution (QAMD)

Let be a random variable Y follow new Quasi Armendra distribution then pdf and cdf defined as following:

[
(a3+a?+2a+6)

foarm(y; @, 0) = {a® + a?0y + a(6y)* + (6y)*}e® (2.1)

0,y>0, a>-1
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The Quasi Amarendra distribution is a four component mixture of f; (y)as an Exponential (8), f,(y) as a
Gamma (2,0), f;(y) asaGamma (3,60) and f,(y) asa Gamma (4, 8) with mixture proportions,

3 2

a a 2a 6
Py = (a3+a2+2a+6)’ P, = (a3+a?+2a+6)’ Py = (a3+a?+2a+6) and P, = (a3+a2+2a+6)SUCh as:
foarm(,8) = Py fi(y) + Pof2(y) + Psf3(y) + (1 — Py — P, — Py)fu(y) (2.2)
Cumulative density function of Quasi Amarendra distribution is defined as:
. 4 y0(a?+2a+6)+(y0)%(a+3)+(¥0)3 —oy
FQArm(y' @,6) =1 [1 + { (a3+a?+2a+6) }] € (2.3)
0,y>0, a>-1
3. Some Properties
Moment generating function:
_ v a3F(m+1)+a2F(m+2)+aF(m+3)+F(m+4-)(E)m
My(t) - Zm:o (a3+a?+2a+6) 2} (3.1)
Rth moments:
_ a®T(r+1)+a?T(r+2)+al (r+3)+I(r+4) _

' = T raT2a10) r=123,.. (3.2)
1* four moment about origin are:

, _ al+2a?+6a+24
= 0(a3+a2+2a+6) (3.3)

; _ 2a3+6a%+24a+120
Ha = 02(ad+a2+2a+6) (3.4)

, _ 6a3+24a?+120a+720
M3 = Tg3(a3raz+2at6) (3.5)

; _ 240341202 +7200+5040
Ha' = 0*(a3+a2+2a+6) (3.6)

By using (3.3), (3.4), (3.5) and (3.6) in following (3.7), (3.8) and (3.9) the moments about mean could be

obtain:
— ! N2
Mo =" — (1) (3.7)
_ 1] I 1] N3
M3 = 3"+ 3u' " — 2(py ) (3.8)
_ ’ ’ ! N2 ! N4
Mo =g’ —4pa'ps’ +6(uy )" — 31 ) (3.9)
_ (a®+4aS+18a*+96a+72a%+96a+144) (3.10)
Ha = 02(ad+a?+2a+6)? '
_ (2a°+12a%+72a7 +484a°+652a°+936a* +1344a°+1440a?+1728a+1728) (3.11)
Hz = {8(a3+a?+2a+6)}3 ’
Uy =
(9212 +54a11+534a1047308a°+6036a8+27582a7 +229800a°+74496a°5+390096a*+550008a3+738720%+1088640a+1047168)
{8(a3+a?+2a+6)}*
(3.12)

The mean, variance, coefficient of variation, index of dispersion, mean deviation about mean and median
of QAMD are obtained as:
ad+2a’+6a+24

Mean:m (313)
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. (a®+4a°+18a*+96a% +72a% +96a+144)
Variance: 97 (P 1a2 2016y (3.14)
Coefficient of Variation:
C.V= Mi x 100 by using (3.13) and (3.14) (3.15)
1
6 5 4 3 2
CV=\/(0{ +4a +18:t +926a +72a2+96a+144) % 100 (3.16)
a’+2a“+6a+24
Index of Dispersion:
2
y = :—1 by using (3.13) and (3.14) (3.17)
_ (a®+4a®+18a*+96a3 +72a% +96a+144) (3.18)
T f(ad+a?+2a+6)(ad+2a2+6a+24) :
Coefficient of Skewness:
/B, = #”33/2 by using (3.10) and (3.11) (3.19)
2
\/— _ (2a°+12a®+72a7 +484a®+652a°+936a* +1344a°+1440a?+1728a+1728)
P = (ab+4a5+18at+96a3+72a2+96a+144)3/2
(3.20)
Coefficient of Kurtosis:
B, = ”—42 by using (3.10) and (3.12) (3.22)

2]

B2 =
(9a12+54a11+534a1%4+7308a°+6036a8+27582a7+229800a°+74496a5 +390096a*+550008a3+738720a2 +1088640a+1047168)
(ab+4a5+18a*+96a3+72a%2+96a+144)2

(3.22)
Mean deviations:

The amount of variation in a population is generally measured to some extent by the totality of deviations
usually either from the mean or the median. These are known as the mean deviation about the mean and
the mean deviation about the median and are defined

91 = [, 1Y =l foarm @) dy (3.23)
u=Eu)
2 = [ 1y — Mlfparm()dy (3.24)

M = Median(y) The measure of ¢; () and ¢, (y) can be calculated as:
0100 = [y (= Pfourm@dy + [,” 7 = ) foarm@)dy
= uF (W) = fy Yfoarm®dy = ul1 = FGO1 + [ yforrm()dy
= 2uF () = 24+ 2 [ Yfoarm@)dy

= 2uF (W) + 2 [} Y fourm)dy (3.25)

Also

P, (y) = fooob’ - M|fQArm(Y)dy
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M oo
P, (y) = fo M = y) foarm¥)dy + fM & = M) foarm(dy
M 9]
= MF(M) — fo YfQArm(Y)dy - M[1-FM)] + fM YfQArm(Y)dy
M 0 o
= 2MF(M) = [ Yfoarm(MAy =M + [}, ¥ fourmdy + [; ¥ foarm(y)dy
M 0
=- fo Yfoarm(¥)dy + fM Voarm(¥)dy + p
M
=p=2J ¥foarm(y)dy (3.26)
So by using pdf (2.1) found that;
I _ [{1-@+ud)e=}(a®+2a2 +6a6%+24)—{(16)?(a?+3a+12)+(u0)3 (a+4)+(ud)*Je 4]
Jo Yourmdy = ST I2eTE) (3.27)
M _ [{1-(1+M8)e= M} (a3 +2a% +6a02+24)~{(MO)?(a? +3a+12)+(MO)3 (a+4)+(MO)*}e~OM]
Jo Yourm()dy = S aiTare (3.28)
Put (3.27) in (3.25) and (3.28) into (3.26) have following:
P (¥) =
2ub{(ad+a?+2a+6)—-e~ 4 (203 +3a?+2a(3+62)+30)}+4(u0)?{(a?+2a+6)+ub(a+3)+(u6)?}e~O*-2(a®+2a2+6a02+24)(1-e~OH)
8(ad3+a2+2a+6)

(3.29)

0,() = u@(a3+a2+2a+6)—2[{1—(1+M9)e"9M}(a3+2a2+6a92+24)—{(M9)2(az+3a+12)+(M9)3(a+4)+(M9)4}e_9M]<3'30)

O(a3+a2+2a+6)
4. Bonferroni and Lorenz Curves

The Bonferroni and Lorenz curves by [11] Bonferroni, 1930 and Bonferroni and Gini indices have utilized in
economics to study the variation in income, poverty, also in other fields like reliability, vital statistics,
insurance and medicine. The Bonferroni and Lorenz curves are defined as

B(p) = #foq nyArm(Y)dy (4.1)
= ifooo nyArm(Y)dy - ifqoo YfQArm(Y)dy

1 1 [es)
= ; - ﬁfq nyArm(Y)dy

By using (2.1) pdf of QAMD find:

q 1-(1+q0)e~99) (a3 +2a2+6a02+24)-{(q0)%(a?+3a+12)+(q0)3(a+4)+(q0)*}e 01
Jo Yoarm(y)dy = { A Jolah ) ) (4.2)

8(a3+a2+2a+6)

Put (4.2) into (4.1).

1 [f1-(1+q0)e~ 09} (ad+2a2+6a02+24)-{(q6)*(a®+3a+12)+(q6)3 (a+4)+(q0)*}e %]

B(p) = pu 6(a3+a2+2a+6) (4.3)
And
L(p) = ifoq Yfoarm(y)dy (4.4)

1 poo 1 poo
=;f0 nyArm(Y)dy_;fq nyArm(Y)dy

1 ,oo0
=1- ;fq nyArm(Y)dy
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Put (4.2) into (4.4).
L(p) = {1—(1+q9)e‘9q}(a3+2a2+6a62Lzetllggzz)jz(zizja+12)+(q9)3(a+4)+(q9)4}e_9q (4.5)
Or both equivalent to B(p) = ﬁfop F(y)~'dyand L(p) = if:F(y)‘ldy where g = F(p)™!
The Bonferroni indice is defined as:
B=1- [ B(p)dp (4.6)
Put (4.3) into (4.6) have,
= 1 - (o s w)
The Gini indice defined as following:
G=1-2[ L(p)dp (4.8)
Put (4.5) into (4.8) determined as:
G=1- 2[{1-(1+q60)e 09} (a3 +2a2+6a02+24)—{(q0)?(a?+3a+12)+(q0)3(a+4)+(q6)*}e 9] (4.9)

ud(ad+a2+2a+6)

5. Reliability Measures

There are different reliability measures namely Survival Function, Hazard Rate Function, Mean Residual
Life Function, Cumulative Hazard Function and Reversed Cumulative Hazard Function.

Let Y be a continuous random variable with pdf f,4,m(y; @, 8) and cdf Fy 4, (y; @, @) of Quasi Armarindra
distribution. Then the Survival Sg4-m (Vs @, 8), Hazard rate hgam, (v; @, 0), Mean residual life function
Moarm(¥; @, 8), Cumulative hazard function CHgprm (v; @, 0) and Hgurm (¥; @, @) Reversed cumulative
hazard function given below:

Survival function:

Let Y be a continuous random variable with pdf f; 4,-m (V; @, 0) (2.1) and cdf Fyzpm (y; @, 6) (2.3) of QAMD
the Survival function obtain as:

2 2 3
Soarm(y; @,0) = [1+ {2 (cP+20+6)+ 00) Hat5)+(6) } e (5.1)

(a3+a?2+2a+6)

Hazard function:

Let Y be a continuous random variable with p.d.f. f4-m (v; @, 0) (2.1) and c.d.f. Fyum(v; @, 68) (2.3) of
new Quasi Amrandra distribution (QAMD) The hazard rate function known as the failure rate function

defined as:
T PY<y+AylY>y) _  f(¥)
hQArm(Y) = llmAy—>0 Ay = 1Fo) (5.2)
By using (2.1) and (2.3) find as:
3 2 2 3
hoarm (Vi @, 0) = AR (5.3)

(a3+a?+2a+6)+y0(aZ+2a+6)+(0y)2(a+3)+(y0)3]
Here note that:
hoarm(0; @, 0) = fourm(0; @, 0)

Mean Residual Life Function:
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Let Y be a continuous random variable with p.d.f. o (v; @,0) and cdf Faqn (¥; @, 0) of new Quasi
Amarendra distribution (QAMD) The Mean Residual Life function defined as:

L [*{1 - F(t;a, 0)}dt (5.4)

1-F(y;a,0) °x

m(y;a,0) =EY —ylY >y) =

By using (2.1) and (2.3) in (5.4) find as:

_ (a®+2a%+6a+24)+x0(a?+4a+18)+(x6)? (a+6)+(x6)>

Moarm(V; @, 0) = 0{(a3+a2+2a+6)+y0(a?+2a+6)+(y0)2(a+3)+(8)3} (5.5)

Also note that put y=0 in (5.5) and get (3.3):

ad+2a’+6a+24

m 0;0,0)=u' =—F——"—

QArm( ja,0) = O(a3+a2+2a+6)
Cumulative hazard function:

Let Y be a continuous random variable with p.d.f. fo4m(y; @, 8) and c.d.f. Fosmm(y; @, 8) of (QAMD)
then the Cumulative hazard function defined as:

CHoarm(¥; @,0) = —In |F(¥; @, 0)| (5.6)

By putting (2.3) we have,

ye(a2+2a+6)+(ye)2(a+3)+(y9)3}] _eyl
(a3+a?2+2a+6) €

CHoarm (s @,6) = —In |1 = [1+{ (5.7)

Reversed hazard function:

Let Y be a continuous random variable with p.d.f. foum (7@, 0) and c.d.f. Fouem(y; @, 0) of (QAMD)
then the reversed hazard function defined as:

_ f(y;a0)
HQArm(Y) - F(y;a,0) (5-8)

By putting (2.1) and (2.3) into (5.8) have found

6*{1+y+y2+y3}e0Y
(aB+a?+2a+6)—{(a3+a2+2a+6)+y0(a?+2a+6)+(y0)2(a+3)+(y6)3}e—0Y

6. Oder Statistics (OS)

The density function f(; ;y(y) of “ith” order statistics (i=1, 2, .., n) from independent and identically
distributed (i.i.d), random variable y,, y,, ... .. The order statistics say as y(1), ¥(2), --- Y(n) the function of
order statistics defined as:
J£6)) —i (m—J jm

fup Wi 8) = 5= ?:6(—1)’< i )[F(y)]”’ ! (6.1)
fapya8) =

4 2,,,31,-0y . . —7 2 2 3

0 {1+y+y2+y3le n_é(—l)J (n] ]) [1 _ [1 n {y@(a +2a+6)+(¥60)%(a+3)+(¥0) }] e_ey]

B(in—i+1)(a3+a2+2a+6) j= (a3+a?+2a+6)

i+j-1

Where B(i,n — i + 1) is the beta function. Here, present an expansion for the density function of new
Quasi Amarendra distribution (QAMD) (2.1), foarm (¥; @, 8) and cdf (2.3) Fyarm(y; @, 0) into (6.1) have
pdf of ith order statistics is:

fapa,0) =
o {1+y+y2+y3Je™ i o\ (n —]) w (I+j—1\__omy y0(a?+2a+6)+(¥0)%(a+3)+(¥0)3 1™
B(in—i+1)(a3+a2+2a+6) j=0( D J) Zm:O ( m ) € [1 + { (a3+a2+2a+6) }]
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fipa,0) =
4 3),— i ; P 2 2 3ym-1
0*{1+y+y%+y }e ( 1)] ( ]) Z:ﬁl—o (l +7J 1) o—fmy Z?éo (7';1) {y@((x +2a+6)+(¥0)% (a+3)+(¥0) }

B(i,n— L+1)((x3+a2+2a+6) m (a3+a2+2a+6)
(6.2)
The ith order statistics c.d.f is:
. _ —j y0(a? +2a+6)+(y0)*(@+3)+¥0)3] _gy
FapOi @ 0) = S0 S 0 (7) (" ) {1 -1+ @rarrzate) e} 63)

For maximum order statistics put i=n, for minimum order statistics put i=1 in equation.

7. Renyi Entropy Measure

A popular entropy measure is [12] Renyi entropy (1961), an entropy of a random variable Y is a measure
of the variation of uncertainty. Let Y is a continuous random variable having probability density function
(QAMD) fo4rm (¥; @, 0), then Renyi entropy is defined as

1 oo
Tre ) = log{f, f()° dy} (7.1)
Let fo4rm (¥ @, 8) pdf of (QAMD) the Renyi entropy such that:

Tre(y; @, 0) = Tlslog{fow foarm(v; a,0)° dy}
= 210g{[;" [ o (@ + 20y + a(6y)? + (69)°) -Byrd
= 1551980 |@ra a® + a“fy + a(Oy y)°le y

242a+6)

log {a® + a?0y + a(0y)? + (6y)3}° e‘e‘sydy}

{(a3+a2+2a+6)5 f
95438 oy . (62 oy 3 s i
lOg {(a3+a2+2a+6)5f {1 * a + (7) + (?) } € ydy
05438 Y o8
{f 270 () {20 (2)" + (&)} o0y

(T
Log{ e s vz, () () (¢ )(ﬁ)“"“ T
)

J
1 08-1438 6 1 .
= Blog{mz, 0 Xk=0 2i= 0<J) ( (5) lﬂ(] thk+l+ 1)} (7.2)

,_.

8. Graphs

The graphs of c.d.f Fig. 8.1 (a), p.d.f Fig. 8.1 (b), hazard Fig. 8.1 (c) and survival function Fig. 8.1 (d) given
below:
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9. Maximum Likelihood method

Let be a random sample yy, ¥, ... ¥ from fourm(¥i; @, 8) (QAMD), then the Maximum Likelihood (ML)
function defined as:

1—[ fe
e (a3+a2+2a+6)

L(y; 6,a) = {a® + a?0y; + a(0y)? + (6y)*} (9.1)

InL(y; 6,a) = nind — nin(a® + a? + 2a + 6) + Yo In{a® + a?0y; + a(6y,)? + (0y)3} — 0 X" v;

dnL(y; 0.a) _ a?yi+2a0(y;))?+360%(y;)3
20 + Z‘ 01n{a3+a29yl+a(9yl)2+(9yl)3} i=0Yi (9:2)
anL(y; 0,a) _ n(3a?+2a+2) n 3a2+2a0y;+(8y;)? (9.3)
oa T (a3+a?+2a+6) =0 (43 4020y +a(0y;)2+(0y;)3} :
By putting (9.2) and (9.3) as _aang; 8.a) 0; —aang; 8.a) _ 0

The (9.2) and (9.3) natural log likelihood equations do not seem to be solved directly because they are not
in closed form, so the Fisher’s scoring method can be applied to solve these equations. We have

2
alnL?(y; 6,) __ 2(yp)*{a+362} In{a3+a?0y;+a(0y)%+(0y)3}-{a?y;+2a0(y)?+36%(v)3}

yn
062 62 *+ Xizo {a3+a20y;+a(0y;)2+(0y)3}In{a3+a?0y;+a(6y;)?+(0y;)3}]? (9-4)
anL?(y; 0,0) _ 2n(a’+a+2)-(2a+1)? n Z 2{a?+aby;+(0y;)*}In{a?+aby;+(0y;)?}-(2a+0y;)? (9.5)
da? - (a2+a+2)?2 {a2+afy;+(0y;)2}[In{a2+aby;+(0y;)?}]? :
dnL2(y; 6,) -3, yi{a?+a0y;+(0y)?}In{a?+aby;+(0y;)%}- {ayl+29(yl)2} (9.7)

000a {@?+a0y;+(0y;)%}In{a?+aby;+(0y;)%}]?

The iterative solution of the equations (9.4) to (9.7) using matrix given following will be the MLEs 8 & of
parameters 8 a of QAMD.

Anl?(y; 0,a) AInL?(y; 6,a) alnL(y 6,a)
002 dad0 9 90] l
dInL?(y; 6,@) 9InL?(y; 6,a) a—«a BlnL(y 0,a)
200a da? =06, 9=6
a=ag a=ag

Where 8, and «, initial values of parameters of 8 a of QAMD.
Conclusion

In this study Quasi Amarendra (QAMD) distribution with two parameters special case of Amarendra
distribution as 8 = «, discussed some properties, variation measurement Bonferroni and Lorenz curves,
reliability measures, Order statistics, specific measure of variation in uncertainty is Renyi entropy,
Behaviour of (QAMD) c.d.f in Fig. 8.1 (a) is monotonically increasing function and p.d.f in Fig. 8.1 (b) is
positively skewed, monotonically decreasing function with varying parameter values showing it may
performed better model for real lifetime data analysis, behavior of Hazard function in Fig. 8.1 (c) and
Survival function in Fig. 8.1 (d) of (QAMD) is monotonically increasing and decreasing function
respectively. Under the ML method using variance covariance matrix could be estimate the MLEs 8 & of
parameters 8 a of (QAMD) and use in real life applications.
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