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ABSTRACT

This paper proposed a new generalization of bounded Continuous multivariate symmetric probability distributions. In
this paper, we visualize a new generalization of Sam-Solai’s Multivariate additive Nagakami-m distribution from the
univariate two parameter Nagakami-m distributions. Further, we find its Marginal, Multivariate Conditional
distributions, Multivariate Generating functions, Multivariate survival, hazard functions and also discussed its special
cases. The special cases includes the transformation of Sam-Solai’s Multivariate additive Nagakami-m distribution into
Multivariate additive half normal distribution, Multivariate additive chi-distribution, Multivariate additive Inverse
Nagakami-m distribution, Multivariate additive log-Nagakami-m distribution, Multivariate additive Extreme value
Nagakami-m distribution, Multivariate additive Gamma distribution, Multivariate additive Chi-square distribution and
Multivariate additive Erlang-k distribution. Moreover, it is found that the bivariate correlation between two Nagakami
random variables purely depends on the shape parameter and we simulated and established selected standard bivariate
Nagakami correlation bounds from 2500 different combinations of values for shape parameter.

Keywords: Multivariate additive half normal distribution, Multivariate additive chi-distribution, Multivariate additive
Inverse Nagakami-m distribution, Multivariate additive log-Nagakami-m distribution, Multivariate additive Extreme
value Nagakami-m distribution, Multivariate additive Gamma distribution, Multivariate additive Chi-square
distribution and Multivariate additive Erlang-k distribution, correlation bounds.
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INTRODUCTION

Cheriyan (1941) introduced a bi-variate Gamma type distribution function with assumption of the Gamma random
variables are correlated and similarly Ramabhadran [1951] proposed a multivariate Gamma type distribution in the
exponential family of functions. Moreover Krishnamoorthy et al. (1951) continued the work of cheriyan, Ramabhadran
and proposed a similar type of multivariate Gamma distribution. On the other hand, Sarmanov (1968) proposed a
generalized Gamma distribution with the assumption of symmetricity among random variables and Gaver (1970)
established the mixture of multivariate Gamma distribution. Johnson et al (1972, 2000) highlighted the Multivariate
system of Gamma distribution and Dussauchoy et al (1975) introduced a Multivariate Gamma distribution whose
marginal are also followed a univariate Gamma laws. Becker et al(1981) studied the extension of gamma distribution
for the bivariate case and similarly D’Este(1981) also described the Morgenstern type Generalization of bivariate
Gamma distribution.Kowalczyk et al(1989) conducted a in-depth study about the properties of Multivariate Gamma
distribution namely their shape, estimation of parameters and Mathai(1991,1992) studied a different form of
multivariate Gamma distribution. Based on the past and present literatures, the authors proposed a new generalization
of bounded Continuous multivariate symmetric probability distributions with special reference to the Gamma law and it
is discussed in the next section. Thus the logical generalization of univariate probability distribution for a Multivariate
case is an interesting task on the part of statisticians. The generalization of univariate two parameter Nagakami-m
distribution to its Multivariate case based on the additive type distribution is discussed.
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SECTION 1: SAM-SOLAI’'S MULTIVARIATE ADDITIVE NAGAKAMI-M DISTRIBUTION

Definition 1.1: LEtX1|X2|X3'--'Xp be the random variables followed Continuous univariate Nagakami-M distribution

with shape parameter mi and spread parameter QI for all i (i=1 to p).Then the density function of the Multivariate
Sam-Solai’s additive Nagakami —M distribution is defined as

P
m—1 2(mI 1) Mi 2

S r
F(% %0 X x)—sz(mx/m(Z((m’mm ) (p-D)e 1° "

where 0<% <00 g>0m >05

Theorem 1.2: The cumulative distribution function of the Sam-Solai’s Multivariate additive Nagakami- distribution is
defined by

X Xy X3 -1 2(mI -1) im.uz (2)

Fowrxx)= [ [ ] fz"r[(m /Q)(Z(““’mm' )—(p-D)e T dudu,du,...du,

where 0<u<x >0 m, 20.5

mj ,,2m;i—1 Q, 2
F Oy ) = [ -6 5 — (mm)x,f(z(m’m U8 4u)—(p-1)

F O30 = Ja—e (5 @) (-

(m 19) %2

Where " 2 m /Q m, 2"" e d is the lower incomplete Nagakami integral of i'random variable.
X m. f U
| i

0 I
Theorem 1.3: The Probability density function of Sam-Solai’s Multivariate additive Conditional Nagakami-M
distribution of X Onx X X is
1 21 /N3y Np

)m, -1 z(mI -1) ,%xlz (3)
I'm )—(p—1)e

(m /Q)m -1 2(m -1)
(Z( m )—(p—2))

2(m1x1/m(z((m AL

FO0 X0 %5000 X,) =

where 0<x <00 g>0m >05
Proof: It is obtained from f (X, X0 Xgeees X))
Xg s Xg ey X

f(xz,xa...,xp)

O X, %0, X,) =

Theorem 1.4: Mean and Variance of Sam - Solai’s Multivariate additive Conditional Nagakami-M distribution are

m;—1 2(mI -1)
L A, (Z((m At )~ (p-1)

m, / I'm,
E(x1/x2,x3...,xp)=( JALY My m /Q)m. — 2(m, = ' (4)
N )
V(X I X0 X X)) = B %, X0 X)) = (E(X 1 X, %50, X)) ®)

1 I(m+1) (m, /)" txm D B
(ml/Ql)( I'm, +(Z( Im )—(p-1))

~—1 2(m—1)
(Z(‘m’mm )~(p-2)

i
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Proof: The n™ order moment of the distribution is
E(xl”/xz,x3...,xp):fxlnf(xllxz,xg...,x Ydx,
0
m/ m; -1 2(m,—1) —ﬂxf
. 2(mlx1/m(2(‘ ANy (e

E(xl”/xz,x3...,xp):fx1n

4 (m /Qi)m -1 zi(m -1) B
o9 ) (2)

dx

1 T(m +(n/2)) n+2 (m /Q) M2 )

m;i—1 2(m—1)
(Z((m’mm )~(p—2)

B /%, X0, X)) =

If n=1, then the Conditional expectation is

1 D(m+@/2), (m /Q)mHem

w7 T (Z( o) (D)
p m;—1 2(m 1)

(Z((mi’m ) (p-2)

I'm,

E(xllxz,xs...,xp):

If n=2, then the second order moment is

1 T(m, +1) (m, / Q)™M xHm D B
m /Q)( I'm, (Z( I'm )—(p—1))

-—l 2(m—l)
(Z(“”’mm )~(p—-2)

B %y, X000 X)) =

The conditional variance of the distribution is obtained by Substituting the first and second moments in (5).

Theorem 1.5: If there are p = (q + k) random variables, such that g random variables )(1 )(2 )(3 X conditionally
1 ' 10y

depends on the k varlables)( Xq+2,Xq+3,...

conditional Nagakami-M dlstrlbutlon is

Xq+k ;then the density function of Sam-Solai’s multivariate additive

q q+k M1y 2(mi—=1) i%‘x'z (6)
2“££(mixi/Q)(Z(%)—(wk—l))e
O Xy X Xy I X 10 X Xgrane e Xqu) = (m /Q)" X7
(2 ) (k1)

where 0<x <00 >0 m, >0.5

Proof: Let the multivariate conditional law for g random variables )(1 )(2 X3 X conditionally depending on the k
1 ' 100y

variables is given as
Xq+1,Xq+2,Xq+3,...Xq+k g
f(X11X2’X3’ Xq’Xq+l’Xq+2’Xq+3""Xq+k)
(%0 %oy Xgree e X I X 00 Xg 20 Xgyane e Xqik) =
f(XqH' q+2’xq+3’ q+k)
qz’km
‘ m / m 1X2(m, 1) i 2
2 mx (3 (LR quk—gpe

i
2

f(Xl’ 27 3’ X /Xq+1’Xq+2’ q+37° q+k) q+km
Ty

o - 1y 2(m 1) Zg .
{.”{ZHH il;[l (mix /Q)(Z (%) (q+k—-21)e = ' 1:11dx.

o3
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a
M1 e 2(m ) S M2

2 fimx ) R @ ke

v m;—1 Z(m,—l)
(q ((m /Q)

i=q+1

f(Xl’ 21 3’ X /Xq+1’Xq+2’ q+37° q+k)

)—(k-1)

where 0<x <o g-o0 m >05
Section 2: Constants of Sam-Solai’s multivariate additive Nagakami-M distribution

Theorem 2.1: The marginal product moments, Co-variance and Correlation Co-efficient between the Nagakami
variables xland x, are given as

Jr F(ml+(1/2))+l“(m2+(1/2))_£)

E(xX,) = (7
oafm i) Jm, %) Tm, T'm, 2
COV (x,,) = il Lm £ /2) T, +@/2) Jr_ 20(m+@/2)0m, +1/2), ©
2J(m 19)(m,12)"  Tm, rm, 2 JrTmI'm,
_ r T(m +@/2)  T(m,+@/2) Jr 20(m +{@/2)I(m,+(1/2 ©)
(%, %) = ( + _Nm )
1 I(m +@1/2),, 1 T(m,+(1/2),, I'm I'm, 2 JamIm,
ZJml(l_H(T) )JmZ(l_F(T) )
where for certain values of shape parameters(see result 3.4)

—1<p(x, %) <+1

Proof: Assume that x, and x, are random variables from Sam-Solai’s multivariate additive Nagakami-M distribution.
Let the product moment of the distribution is

o eie ] o0 p
E00) = [ [ [0 F 00,35, ) [d X
0 0 0 i=1
Its Co-variance is COV (%, %,) = E(x%,) — E(x)E(x,) (10)
Then 12 Pom
00 00 00 p / m; m; *Ixiz P
00) = [ [ [ oe2 T 1900 ()~ (e 5 o
00 0 i=1 i i=1
By evaluation, it follows that E(x X,) = Jr (F(ml+(1/2))+F(m2+(1/2))_£) .The marginal
2Jm 19)J(m, 1) Tm I'm, 2
. A I'(m, +(1/2) I'(m, +(1/2) .
tat f Nagak bl d E(x)=—>—>—=and E(X,) = —2———~— tively.
expectation of Nagakami variables x, and x, are E(x) (.1 9)2Tm, and E(x,) (M, /9,)Tm, respectively

The Marginal Product moment for E(x x,) is obtained by substituting the above Marginal expectations for x, and x,
in (10).

Thus
Jr I(m +@1/2) T(m+@1/2) Jx 20(m +@1/2)(m,+1/2)

_ X 11
V)= ) tm T m, 2 Jetmrm, )
Correlation coefficient of a distribution is COV (%, %,) (12a)

P(Xl, Xz) = oo
— Joa- 2 EmEA)ye ong L D, +@72),,
It observes that o, = \/Q(l ml( Tm, )*) and \/Qz(l 2( T, )?) (12b)
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From (11), (12a) and (12b), it follows that

Jr (L +/2) | T, +/2) Jr20(m +(1/2)I(m, +2), (13)
2 \/ml(ll(w)z) \/mz(ll(F(mﬁ(l/Z)))z) Tm, I'm, 2 JrImI'm,

m, rm, I'm
where 1< p(x,x,) <+1

P(prz):

2 2

Remark 2.1: The Product moments, Co-variance and population Correlation Co-efficient between the j™and jth of

Nagakami variables are given as

) I'(m +@1/2
E(ix,) — Jr I(m +@/2) | T(m, + ))_ﬁ) 14)
2(m, 1) J(m; /) rm, rm,
) I'(m, +(@1/2 2I'(m. + @/ 2)I'(m, +(1/2
COV (1, %) - Jr L(m+@/2) | T(m, + )) r 2T(m; +(1/2))T(m; +( ), (15)
(mi/Q)\/(mj/Qj) I'm, ij 2 \/;Fmil“mj

Jr I(m, +(1/2) O(m; +(@1/2) r  20(m +@/2)0(m; +(1/2) (16)

Plex) = L I(m +(1/2) i@, tm 2 Fmim,
2\/mi(l—(')2)\/m,- (")) :
m, T'm, m; I'm;
Where . j _1< p(x,x,) < +1
Theorem 2.2: The Moment generating function of Sam-Solai’s Multivariate additive Nagakami-M distribution is
A7)

(773/2 1T (m))(&, (4) + &5(t))
o (t)

M (tits 8= TTa0)E )~(p-1)

where 6, (t;) =1+ ((t.e""“™'D [r 7 (m 1)) 2)A+erf (t, / 2./m. 1))

202/ (4m, [ Q) +1L(—m,,1/2,(t> / (4m, [ Q) — (> / (4m, /Q))L(—m,,3/2,t* / (4m, /Q))
2sin(mm)I'((3/2)—m,)

¢2 (ti) =

t/(2ym 1 Q)2 1 (4m, 1Q) +2m, —D)((L/ 2) —m)L(@A/ 2)—m, 1/ 2,2 (4m, 1)) — 2t 1 2m, 1 )°)(L/ 2) —m)L(@L/ 2)—m,,3/ 2,2/ (4m, [ Q)
(2m; =D cos(m,m)['(2—m,)

o (t) = (

L(—m;,1/2,(t% 7 (4m, /Q)), L(=m,, 3/ 2,t* / (4m, Q) , L(L/2)—m, 1/ 2,t7 1 (4m, /), L(L/2)~m,3/ 2,87/ (4m /) are the
Laguerre-L-functions and erf (t; / 2,/m, /€)) is the error function.

Proof: Let the moment generating function of a Multivariate distribution is given as

Mxlevaaw, (L.t ity p 77~-7€§“X'f(Xi,XZ,X3,...Xp)1£IdXi
00 0

i=1

P

sooc oo SN mi-1,2(m;-1) i;" p
My Ot )= [ [ e 2PH(mix/sz)<Z((m’Q)me )~ (o1 " [ Tox

i=1 =1 i

32 _ : : By integrating the above equation

M X.X2. X3, Xp (ti’tZ’tS,...tp) = f[¢1(t|)(i(

Theorem 2.3: The Cumulant of the Moment generating function of the Sam-Solai’s Multivariate additive Nagakami-M
distribution is
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p P 21T (m, t)+ o, (1 (18)
Conon o, Clarte, 1) = log(ey (1)) + log(d - (M@ M)y _ ()
' i=1 i=1 ¢1(ti)
Proof: It is found from
xl Xp, X3 (t t2’t3,...tp) = Iog(Mxl,xz,x3 (t t t . p))
Theorem 2.4: The Characteristic function of the Sam-Solai’s Multivariate additive Nagakami-M distribution is
(19)

(7T3/2 1T (M) (w, (6) + ws ()

o (t) )—(p-1)

¢x1,x2,x3v_ Xp (t1't2 't3,...tp) = f[wl(tl)(z_p:(

Where w,(t) =1+ ((ite ™" /“™ D [/ (m 1Q))/ 2)A+erf (it, / 2/m /Q))
o) = 201—t2/ (4m, 1 Q))L(—m.,1/ 2, (—t2 / (4m, [ Q)+ (t2 / (4m, [ Q))L(—m,,3/2,—t2 [ (4m, [ Q)
2 2sin(mm)((3/2)—m,)

it/ (2m 1Q)(2(=t2 1 (4m, Q) +2m —D)((L/ 2) —m)L(L1 2) —m,, 1/ 2,~t7 1 (4m, 1 Q)) = 2(it, 1 2/m, 19 )L/ 2) —m)L((L/ 2) —m,,3/ 2,/ (4m, /D))
(2m, =L)cos(mm)I'(2—m,)

wy(t) = (

L(—m,,1/2,(=t> / (4m /), L(=m,,3/2,—t>/ (4m, /Q)) , L(L/2)—m, 1/ 2,7/ (4m /Q)) L(L/2)-m,3/2,~t*/(4m Q)  are
the Laguerre-L-functions and erf (it / 2,/m, /) is the complex error function.

Proof: Let the characteristic function of a multivariate distribution is given as

00 % 0 ‘JJ p
¢x1,xz,x3wxp (Hth’tz,...tp):ff fejl f(X11X27X37"'Xp)Hde

00 o =

oo iy Q)L y2m D —i%x? p
Oy ety )= [ [ [ 2°T[(mx /Q)(Z((m Q)mx )~ (p-1)e T [Tdx

2 1 T(M))w, () +ws ))) (5-1) By integrating the above equation.

w ()

By, (Lilpty 1)) = f[wl(ti )(i((w

Theorem 2.5: The survival function of the Sam-Solai’s Multivariate additive Nagakami-M distribution is

S (X X0 X,) =1 H(1 g (s )(Z(“X"m"m) (p-1) )

(m /)%
Proof: Let the survival function of a multivariate distribution is given as

SO, X5 Xy X)) =1—F (X, X, X5 ..., X))

S(X, Xy Xg ey X, ) =1— TTT J.ZPH(mluJQ')(Z((m /Ql)m Ty 1)) (p—l))e;f;ljizdulduzdu3...dup
S(xl,xz,x3...,xp):1—f1[(1—e(m"m .Zpl:l it I(Zm/q = dui)—(p—l))

S (. Xy Xy ;) =1 H(1 & )Y “X"m"‘”) (p-1)

= 1 (m/q)x
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m 2

where 4 ) % 2(mi /Q)mi uiZmrle 9" d is the lower incomplete Nagakami integral of i random variable.
(%,m, Q) = f U,
| i I
I'm

0 1

Theorem 2.6: The hazard function of the Sam-Solai’s Multivariate additive Nagakami-M distribution is

2 Tma 1) (3 (/AN e 0
(X, Xy, Xgv0y X, ) = — rm, (21)
e v b —(m; /%)% (X !Q)
1-T]a- e“ml)(g(ii My (p-1)

Proof: It is obtained from

f(X, X%, X000, X
(X, Xp0 Xg o0, X)) = (% %1 % ) and
S(X, Xy, X .e0s X))

S(X Xy Xg ooy X ) =1=F (X, %y, %5, X))

Theorem 2.7: The Cumulative hazard function of the Sam-Solai’s Multivariate additive Nagakami-M distribution is

0 1,) =~ log- T [ - )y (A, 5y @)

= 1— e (MIQ)%
Proof: Let the Cumulative hazard function of a multivariate distribution is given as

H (X, %y, X500 X ) = —10g (L= F (X, X5, X5, X))

H (4, Xy X5 -0 X, ) = =109(S (X, X5, X5, X))
(m £ g (x,m,
H (6 4, % - X,) =~ log (1~ H(l ety 3 ARy yy)
i1 1-e
SECTION 3: SOME SPECIAL CASES

Result 3.1: The uni-variate marginal of the Sam-Solai’s multivariate additive Nagakami-M distribution is the uni-
variate two parameter Nagakami distributions.

Result 3.2: From (1) and if P=1, the Sam-Solai’s multivariate additive Nagakami-M density is reduced to density of
univariate two parameter Nagakami-M distribution.

Result 3.3: From (1) and if P=2, then the density of Sam-Solai’s Multivariate Nagakami-M distribution was reduced
into

FOu %) = (

(m, /Ql)mrl ¥ 2(m-1) (m, /Qz)mrl x2(mz2-1) —((ﬂxf+':—2x§)
' + ! —D4(mx /Q)(m,x, /Q)e 23
T, T, )Am,x, /) (m,x, /€,) (23)
where o<y x, <o0,0,9 >0,m,m,>05
This is called the density of Sam-Solai’s Bi-variate additive Nagakami-M distribution.
Result 3.4: The tables 1, table 2 and Bi-variate probability surface for (23) show the selected simulated standard Bi-

variate correlations between two Nagakami variables which are bounded between -1 and +1 calculated from 2500
different combinations of shape parameters (ml,mz).
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Table 1: Simulation runs for selected values of shape parameter with correlation bounds when p()g,xz)zo

Runs | 477 | 1081 | 1327 | 80 | 2365 | 444 | 1597 | 54 | 2442 | 1832 | 1040 | 934
m; | 51| 38 13 | 53| 44 | 35| 53 |51| 52 | 31 | 45 | 48
m, (12| 38 | 08 |24]| 07 |15 2 491 36 | 09 29 | 11

Table 2: Simulation runs and combination of shape parameters with Bi-variate correlation bounds

Runs

m;

m;

plx %)

94

0.5

4.3

-0.969

839

2.3

4.9

-0.798

1312

0.6

0.9

-0.690

1268

1.0

4.4

-0.602

2024

1.5

4.3

-0.508

2341

4.0

5.3

-0.402

800

3.4

3.4

-0.307

461

5.0

3.5

-0.201

770

2.7

1.9

-0.100

1044

3.5

2.2

+0.100

74

4.7

3.1

+0.200

638

54

2.0

+0.300

1542

4.0

2.5

+0.408

2281

2.1

2.2

+0.500

2066

4.0

1.5

+0.602

414

4.1

2.4

+0.713

1356

4.7

3.3

+0.815

1192

0.7

4.9

+0.894

1358

4.6

52

+0.981

my=03m,=43 p(xrxz} =-0.969
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. =2.?m2= 19 p{xl,xz) =-0.10 . =33 m2=22. p{xl,xz) =+0.10

Fig3 Fig4

my=21m=22p(x,%)=+050 my=46m=32p(x.x)=+0981

2
Result 3.5: From (1) and if m, =1,Q = 2’\i , then the correlation between the j"and jth Nagakami variable is given
asP(xi,xj):O and the density of Sam-Solai’s Multivariate additive Nagakami-M distribution is reduced as product of

univariate one parameter Rayleigh distribution, and its density function is

p _%iﬁi
f(XhXZ’XS'“’Xp):(HXi/)\iz)e -1
i=1

p %
X X X, ) = [ [ (X N 2Y)

i1
where g <y <00 A\ >0

(24)

Result 3.6: From (1) and if mi=1, m. /Q = )‘i then the correlation between the j"and jth Nagakami variable is
given aSp(Xi,Xj):O and the density of Sam-Solai’s Multivariate additive Nagakami-M distribution is reduced as

product of univariate exponential distribution, and its density function is

P _i)‘ixi
f(Xl,XZ,X3...,Xp) = (H)\I)e i=1

p (25)
f (Xli X2,X3. . .,Xp) — H)\ie*)\ixi
i=1

where g <y <00 A >0

Result 3.7: From (1) and if mi =m and QI = (), then the Sam-solai’s Multivariate additive Nagakami-M distribution

is reduced into Sam-solai’s Multivariate two parameter additive Nagakami-M distribution with parameters(m,{2)and
its density function is given as
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p
m
Xt

P m-1 p 9
0%, = @I ([ TS0 (0 )~ (p -1 @)

where 5 <y <00 m>050>0

Result 3.8: From (1) and if m, =1/2 Q =1,then the Sam-solai’s Multivariate additive Nagakami-M distribution is

modified into Sam-solai’s Multivariate additive Half normal distribution and its density function is given as

P
1
Xt

-2
PO X0 X0 X HX( Z( _) (p—De = @7

where 0<x <00

Result 3.9: From (1) and ifM, :ki'mi [ =1/2, then the Sam-solai’s Multivariate additive Nagakami-M

distribution is modified into Sam-solai’s Multivariate additive Chi-distribution and its density function is given as
1 P

(1/2)k -1 2(k -1) _szi

F O X X0 X )—H( )(Z( o) —(p=De (28)

where 0<y, <oo’ k;>0

Result 4.0: From (1) and if yi =1/ Xi, then the Sam-solai’s Multivariate additive Nagakami-M distribution is
transformed into Sam-solai’s Multivariate additive Inverse Nagakami-M distribution and its density function is given as

pm 12

m 1 2(m—1) S
(Yo Yo Ys ,y)—sz(m/Qy.)(E((m’m BNy (p-ppe T @)

where oy .o m>050>0

Result 4.1: From (1) and ify, = e% | then the Sam-solai’s Multivariate additive Nagakami-M distribution is
transformed into Sam-solai’s Multivariate additive log-Nagakami-M distribution and its density function is given as

P m
—lo
ZQ gyl

f(yllyz,yg...,yp):zpﬁ(miIogyi/Qyi)(Z UL 'Pr:)gy' - ) (p-1)e = (30)

where ;_y o m>050>0

Result 4.2: From (1) and if y; = |Og X; then the Sam-solai’s Multivariate additive Nagakami-M distribution is

transformed into Sam-solai’s Multivariate additive Extreme value Nagakami-M distribution and its density function is
given as

P, me?Vi

)—(p—1))e 7 ° (31)

(m /Q')m. -1 2y.(m. -1)

POV Yor Yaees ¥y) = 2pH(m g™ /QI)(Z(

i
where oy <40 m>050>0

Result 4.3: From (1) and if M. = k-, m/=\andy, = X-Z, then the Sam-solai’s Multivariate additive Nagakami-
| | 1 | | 1

M distribution is transformed into Sam-solai’s Multivariate additive Gamma distribution and its density function is

given as
P

> AV (32)
f(YYarYse 1y)_H>\(Z( ) (p—1)e =

where 0<y, <oo' A,k >0
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Result 4.4:From (1) and ifm. =k. /2, m /) =1/2 andY, =X, then the Sam-solai’s Multivariate additive

Nagakami-M distribution is transformed into Sam-solai’s Multivariate additive Chi-square distribution with ki degrees
of freedom and its density function is given as
(kj/2)—1

B ; (1/2)(k/2)1i L _EHYi
FOYL Yo Vs Y,) =11 2) (;( Tk 12) )—(p—1)e (33)

where 0<y, <oo’ ki >0

Result 4.5: From (1) and ifm, = ki, m, /ﬂ =t ki and Y; = Xiz, then the Sam-solai’s Multivariate additive
Nagakami-M distribution is transformed into Sam-solai’s Multivariate additive Erlang-k distribution with parameters
(14, k) and its density function is given as

Zu..y.
(VoY V- ,y)—H(u.k.)(Z(L) (p-)e - @
where 0<y, <oo! 11,k >0
CONCLUSION

The multivariate generalization of two parameter Nagakami-M-distribution in an additive form of Sam-Solai’s
generalization having some interesting features. At first, the marginal uni-variate distributions of the Sam-Solai’s
Multivariate additive Nagakami-M distribution are uni-variate and enjoyed the symmetric property. Secondly, the
Population Correlation co-efficient of the proposed distribution is bounded between -1 and +1 for certain values of
shape parameter and the authors established the simulated standard bivariate correlations. Thirdly, the Conditional
variance of Sam-Solai’s Multivariate additive conditional Nagakami-M distribution is heteroscedastic in nature and this
feature is a unique for the proposed distribution. Finally, the multivariate generalization of two parameter Nagakami-M
distribution in an additive form open the way for the same additive form of the Multivariate additive half normal
distribution, Multivariate additive chi-distribution, Multivariate additive Inverse Nagakami-m distribution, Multivariate
additive log-Nagakami-m distribution, Multivariate additive Extreme value Nagakami-m distribution, Multivariate
additive Gamma distribution, Multivariate additive Chi-square distribution and Multivariate additive Erlang-k
distribution
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