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Abstract
In this study we give recurrence relations of &ngnd product moments of
lower record values from modified-inverse Weibidktibution.
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1 I ntroduction

The model of record statistics defined by Chanf@as a model for successive
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extremes in a sequence of independent and iddgtitistributed (iid) random
variables. This model takes a certain dependerrcetste into consideration.
That is, the life-length distribution of the comgmts in the system may change
after each failure of the components. For this tgbenodel, we consider the
lower record statistics. If various voltages of ipguent are considered, only the
voltages less than the previous one can be recofidese recorded voltages are
the lower record value sequence.

Let X;,X5,... be a sequence ofd random variables with cumulative density
function (cdf ) F(x) and probability density functionpdf) f(x). LetY, =max
(min){ Xy, X5,....,Xp}, n=12,.... We sayX; is an lower record value of this
sequence ¥j > (<) Yj_1, |2 2. By definition, X, is an upper as well as a lower
record value The indices at which the lower receatles occur are given by
record times{L,),n=1}, when Ly, =min{j|j>Lyq),X; >Lpg}, n=2
with Lqy =1 (Ahsanullah, [1]).

The theory of record values arising from a sequesfciéd continuous random
variables and has now spread in various directilmsrested readers may refer to

the works Glick [10], Nevzorov ([12], [13]), Reskic[16], Arnold and
Balakrishnan [2] and Arnoldt al. ([3], [4]).

We shall denote
”(Lr()n) =E(X{@n), rnn=12..,

,u(Lr('rfl)n) =E(X[mXim), lsmsn-landrs=12...,

u(Lr('r?]?n) = E(X{(m) =u) 1<ms<n-landr=12,...,

,u(l_%ni)n) = E(X{(m) =¥, l<msn-lands=12....

Let { X,,n=1} be the sequence of lower record values from (Thgn the pdf

of X (ny, N=1is given by

1

" _1)![—|n(F(X))]”_lf(X) (1.1)

fa(X) =

and the jointpdf of X, and X, 1<m<n, n> 2 is given by

fn V) = (rll_m_l)![—ln(F(x))]m‘1
X[=In(F () +In(F ™1 () x<y. 12)

F(x)
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Recurrence relations for single and product momeritsecord values from
generalized Pareto, lomax, exponential and gerzerdhkxtreme value distribution
are derived by Balakrishnan and Ahsanullah ([5]}, §&d [7]) and Balakrishnaet
al. [9] respectively. Pawlas and Szynal ([14], [15]f&aran and Singh [17] have
established recurrence relations for single andlygsbmoments ok —th record
values from Weibull, Gumbel and linear exponerdiatribution.

A random variableX is said to have modified-inverse weibull distribuatif its
pdf is of the form
f(X) =a(B+Ax)x P gAx e’ yso, a,B,A>0 (1.3)

and the correspondindf is

F=e "¢ x>0, a,81>0. (1.4)

The inverse Weibull distribution plays an importante in many applications,
including the dynamic components of diesel engises several dataset such as
the times to breakdown of an insulating fluid sebj® the action of constant
tension. More details on the inverse Weibull diition see Murtyet al. [11].

In the present study, we established some recwgreglations satisfied by the
single and product moments of lower record valuesnf modified-inverse
Weibull distribution.

2  Recurrence Relationsfor Single M oments

Note that for modified-inverse Weibull distributiolefined in (1.3)

f(x) = ['B “j[ In(F O F (). (2.1)

The relation in (2.1) will be exploited in this papo derive recurrence relations
for the moments of record values from the modifieeerse Weibull distribution.

Recurrence relations for single moments of loweoré values from df (1.4)
can be derived in the following theorem.

Theorem 2.1 Foran=1andr=012...,

+a) _ NP nA +1 +1 )
(Lr(ngr) - (IU(Lr()n) 'U(Lr()n+l)) (I’ + 1) (Lr(n)) _lu(Lr(m?l) ) (2'2)

Proof. We have from equations (1.1) and (2.1)

1y = o ) ———[Bl1+A1,], (2.3)

Where
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1= [ X =In(F (0N "F () dx. (2.4)

Integrating by parts treatingr_1 for integration and the rest of the integrand for
differentiation we obtain

_(n+) r(n+1
Iy _7/'[(Lr()n) T ﬂ(Lr()n+1)’ (2.5)

Similarly, we write

:/‘(n+1) ) _/'(n+1) (r)

r+1 L(n) r+1 L(n+1) * (26)

2
Now substituting forl;, I, in equation (2.3) and simplifying the resulting

expression, we derive the relations in (2.2).

3 Recurrence Relations for Product Moments

Making use of (2.1), we can drive recurrence refegifor product moments of
lower record values

Theorem 3.1 For m=1 andr,s= 012,...,

, _mpg , + mA +1 +sH] )
'u(Lr(rTsl?m+1) _T(//(Lr(r?,m+l) _luf_zms-l)-l))-i_m (Ir(mr?+l) _,Uf_zms_,,]_)) (31)

and forl<m<n-2 andr,s=012,...,

s _mB( , mA (4 oL )
Himn) -T(//(Lr(r?q),n) —ﬂ(LEri)ﬂn))me o =l ) (3.2)

Proof. From equation (1.2) forl<xm<n- ,1r,s=012... and on using
equation (2.1), we get

M = e Y Ty, 33)
where

1) = [ X =In(F (™ (F () = In (F ()] ”_m_l%dx. (3.4)
Forn=m+1

1(y)=Blz+Al, (3.5)

where
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5= j: X" = In(F (x))] " dx.

Integrating by parts we get

_y m m-1 f(X)
I3 = [ In(F(y)]™ + . f X' [=In(F(x))]"™ F(x )d (3.6)
Similarly, we write
__ yr+1 _ m m o ry1r m-1 T (X)
Iy = m[ In(F(y))] +mjyx [=In(F(x))] de (3.7)

Now substituting forl;, 1, in equation (3.5) and simplifying the resulting
expression, we derive the relations in (3.1).

For1<ms<n-1 and making use of (2.1) we write (3.4) as
I(y)=Bls+Alg, (3.8)
where

I5= [ X =In{F (1] "In (F (9) = In (F (y)]""dlx.

Integrating by parts we get,

5= 1 -In(F 0N ™in (F 69) ~In (F (1™ £ o
- [ [ GOl I (F (0) = In (FO)I™ ™2 2 D (3.9

and

o = [ X HIngF O} ™Hin (F(9) ~In (F ()™ ™ L

(r+D) F(x)
_(h-m-1) L m n-m-2 f(X)
r+1) j [=In{F ()} "[In (F (X)) = In(F(y))] F(x )d
(3.10)

Now substituting forls, lg in equation (3.8) and simplifying the resulting
expression, we derive the relations in (3.2).
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