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ABSTRACT

It is shown tha t the coefficient o f variation for the 1-class o f life  

distributions is less than or equal to l.W e prove tha t a d.f. F, belonging to the L- 

class o f life  d istributions , is exponential if  and only if  its coefficient of variation 

is equal to 1.

1. INTRODUCTION AND SUM M ARY

Klefsjo (1983) has defined and extensively studied the i-class of life  

distributions. A d istribution function F with support on (0,oo) and finite mean n  is 

said to belong to £-class i f  for s;>0

where F-l-F. The right hand side of (1.1) may be seen to be the Laplace transform  

of an exponential d istribution w ith mean u . it is easy to show that (see K lefsjo 

(1983)) the X-class is s tr ic tly  larger than the harmonically new better than used in 

expectation (HNBUE) class of life  distributions.Hence the JL-class also contains the 

smaller NBUE, NBU, IFRA and IFR classes of life  distributions.
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Klefsj'o (1982) has shown tha t the coefficient of variation for the HNBUE 

class o f life d istributions is less than or equal to l.K le fs j o ' s work was 

supplemented by Basu and Bhattacharjee (1984) who prove that F,belonging to the 

HNBUE class of life distributions ,is exponential if  and only if  its coefficient of 

variation is equal to l.W e obtain the similar results for the i-class of life 

d istributions.

2. RESULTS

We first prove a few lemmas.

Lemma 2.1: If F belongs to the £-class of life  d istributions w ith fin ite  mean 

V, then

(2 .1)

Proof: We have

oo

|  e 's t d F ( t )^ ( l+ s ^ ) ‘ ’ , S 2 0

oo oo oo

|e ‘ st F (t)dt- Je"st(l-F(t))dt-(l - | e 'st dF(t))/s.

Now by applying (1.1),we get the result. 0

Lemma 2.2: If F belongs to the i-class of life d istributions w ith mean jU,then 

oo

12-2) 112 dF(t) <; 2/zJ

0

Proof: Define

oo

g(s)-Je '=,dF(t) - (l+ s /i)1, s ^ O  

0

Then g(s) <; 0 for all s ^  0, by Lemma 2.1.

OO

Note tha t gtO)-O-g'(O) and g"(0)-j t 2dF(t) - 2/j‘ .

0
Using the Taylor s expansion (Lagrange’s form),we can write :

g(s)-g(0) +g'(0)s +g"(£)(s2/2) for some (, 0 < (< s .

Thus, g"(S)-{ 2g(B)/B2 } ^  0.

Now making s-»0+, we get g"(0)<;0. This proves the lemma. D
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Now we state the key result in the following theorem.

Theorem 2.3 : The coefficient of variation for the I-class of life distributions 

is less than or equal to one.

Proof: Let X be d istributed as FeX. w ith mean p. and variance a*.

T h u s ,  C . V .  <; 1 «  { o / f iY  «  cr‘<^ f iz »  E  X 2 <, 2/i2 .

Now the theorem follows by Lemma 2.2. □

Theorem 2.4: Suppose F belongs to the JL-class of life  distributions with finite 

mean //.Then F is exponential if  and only if its coefficient of variation is equal to 

one.

Proof: That the coefficient of variation for exponential distribution is equal 

to 1 is tr iv ia l.

Conversely, suppose tha t the C .V .—1. We have to show that F is exponential.

If possible, suppose F is not exponential.Since the Laplace transform uniquely 

determines a d .f., for Fe JL.but not exponential,we have

oo

| e ‘st dF(t)< (1 + u sr 1, s>0.
0

Thus, we have g " (£) <  0 for some t, 0< ?<s .H ere  g( ) is as in Lemma 

2.2.Now choose s to be suffic ien tly  small.Hence, due to the continuity of g"(x) at 

x=£, we have g"(0)<0.Consequently, C .V .<1 ,which is a contradiction.This completes 

the proof of the theorem. 0
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