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Introduction

The niost Mpoxfﬁant._geé‘tion of - the educated job seekers in the |
State of Kerala consists.o;f‘_‘bhpse._with adu;cé‘f:ional -attainment renging from
petriculation to ﬂme gradmte level, Aa cm‘30£h Jwe, 1973 ,. ﬂxis. section
oonatituted 92, 6% of the total eduoated job Seekers on the live reg:.sters
of the amploymant excha.nges in the Sbate As a conmda:.ahle proporticm
of the job seekers in th:.s sectmn are found. to be registrants of the
employment enccna.nges » data on these reglstra.nts can be expected to reflect
fairly &ch_z'ately the eaq,gnences of these job gee];ers.z

A ssmple survey of these educated registrants was conducted by
Centre for Developmmt Studies, Trivandrum, dur:.ng Apr:_l 1973 Two of the
eleven districts of Kerala viz. Trivandrim and Calicut were chosen for the

purpose of the su:t'very.3

Apart from the 1ive register there is also a deed register at
each of the employment -exchanges, of. -p_ersdns-wm_fgil-‘tomgw thedir re-
gistretion from time to t:_me ".In,_bctﬁ excha.nges i'élndom;. samples were.drawn
directly from stocks of reg_stra.ta.on. cd:_c_tls, 'of-' both .of the live and dead
tégié*bers of peraons whoée- odu.catibnal éttainment ra.nged from Mtrimﬂ.ation
to Graduate level The mascm for draw:Lng semples from dead registers 'boo

waa that, a tranaf‘ar from llve "to dead regzstor w.ced nob ncoessarily :.mply
1

“ifernls Eoonomc Review,' 1973, Govermnamt of Kerala.]

2:_ 'Poverty Unemployment and' Development Policy!, Vol.Z, Appendix G,
_ . Centre for Development Studies, Trivendsum, (l‘»h.med )
3

:l'he reason for the choice of. ‘t'hoee two d:.strlcta are axplained in
'Poverty Unemploymerrt and Development Policy! [23



that the registrant is now employed and not seeking work; it may be
simply due te a failure to rencw the registration in time. Morewver
persons with completed waiting periods weré expected to be found in
greater numbers on dead regist‘ers; the ¢stimation of average waiting

" 4
periods is possible only on the basis of such completed waiting period a.

The main form of employment disired by the educated is the
salaried one. Accordingly, duration of employment was defined wiflf respect
to salaxied jobs. Using this criterion of salaried ocmployment the cxperi—
ences of the registrarts were studied. The results of the study incor —
porated in "Poverty Unemployment and Development Pelicy', cawn be summa—

rised as follows.

1.  Therce is no signifieant differcncer in the experiences of the

registrants of tho two cxcbanges.”

2. Waiting periods are found to be inversely corrclated with
level of education.

A

The distinction between live and dead registers was found to be of
teehnical nature,,,..'tthe distinction between live and dead register
is irrelevant to 2 certain exbent {rom the standpoint of the maTket
for the educated., While the proportion of the currently employod
persons is larger on the dead register than on the live registerythe
proportion of unerployed persons on the dead register is gudite sub—
stantial: tho proportion of wholly or partly unemployed registrants
among those whose reglstmtlons have lapscd during the ycar nrecodm&,
_E!pnl 1973 was 4.3 per cent in vaemdrum and 56 per cent in Calicut”
Refor 2

Meveere.o71 por cont of the rogistrants surveyed in Trivandrum had no
Jobs even after spending vorying longths of time in search ol emplcy—
ment, The average btime gspent by tham at the date of survey i.edpril,
1973, was 40.4 months., The remadining 29 ner cent who had been employea
at onc time or other hed an avernge Cirst waiting poried, ! perid from
completion of. cducation to first salaried jobJ of 36.6 months., In
Calicut the avernge time spent by those who never had o selaried job —
constituting, again, 71 per cent of the total registrants — wasg 38.6
nonths and tho average first waiting period of those who had sone
experience of salaried cmployment i.e., the remaining 29 per cont—

vas 34 months. There is thus practically no difference :m the sevre —
ity of the situation in the two districts®, (Refer [21 ).



3. W&iti.ng periods are found to he inversecly corrslated with.
family incoma,

4,. Wa:.m.ng periods (avers.ge) aTre sigmi‘:.can'bly lower for reg:.s-
trants belonging 'bo households of salar:.ed w}n.te-collar ea,rners

5. Caste did not prpve to,be‘an-imWrt&n‘ﬁ factor influenmg

the duration of meﬁq;lbymen'b. |

'.'[here are 'bwo teclnucal po:ugts to be noted in ‘bhe contaxt of'
this e.nalys:.s. First, over two 'th:.rds of the regis-bz‘ants had already apen‘b
more than 3 years w:.tholrb 8 job a’b the time of 'the suwey S0, the average
_wal'tlng penod for the regn.stran'bs ,-ada whole is likaly to be mach h:l.gher
than 'l:.he sstimate based on the data on those who have had a job et the tine
of the survey. Seoond]y 'the analys:x.s wa.s based on one vamble a‘b a tdme.
.. Thus, althc;ugh the i'esults of the analysas suggests the hypothesis that
_ aparb from the lovel of educa.‘bion there are other soc:l.o-economc fac'bors._'
':Lnfluenc:n.ng the duration of unomployment it does nob ccmf:.rm s0, Tt is:
~ because ono cannot. say how far one foctor contxibu’ces indepmxdently of
_other factors.

Th:l.s paper attempts 'f-o complete the pzic:;v'ibus énal&si’a in’
thi.a respect .. It has boeen attempted to verify the Dresence of discm.m:l.-'
nation in 'bhe market for the educa'bed hy est:lmt:l.ng averago duration of
memploymmt and :E'ea.tw'e_s of the dlst:t_'.!.bubion of the wai’cmag periods in

different socio-goomomic groups.



A

Methodology

ABa.‘_scd on the findings of the study referrod to above we can
als-sume that the (listri&tions of the vaiting periods sre .the same for
both districts; i.c. we assue tint the two samples are'_dmml Trom the
same populstion independently, Trius wo ocan put both the éémpla;-s tegether

and consider them as o single sample.

L0 aver‘ége waiting periods are found to be inversely rolatod with
levels of eduecation, | So, Roclo-ecoromic groups shoulé be considered 2%
different levels of edéwti&n in orc‘lor‘ to vorify if socio-oconomic hack
ground has any »bearing on the avorage waiting period independently of the
level of education, Vo have. defined two levels of education - first level

as matriculation and second one ag higher than netriculation,

At ecach of the two lcvcls of education we have classified the
regis;raﬁts in two‘ways - oho according to tho cconomic status oi the
I'Ogistranf'.s fam:'.ll'i..os and 'bh'o} other acc'o:'od'ing. o thoe sccia_i stetus of the
samo, We have choger 'c_aooupatic;n of the main czrner of the rogiswant's:
family' and 'the .mo’nthly inecomo of 'bhe‘rcgistré.nt's femily! as the indices
of tho regiStmnt's social and oconomic backgrounds respoctively, oceu-
~ pations have beon div_ideéx :.nto two cla-.%ses_., viz., wege-occupution and non-
w&ge-oécupatioﬁ. 4@&4}1 acoo-:f.“ding te fewily income, régistlmnfs hrre basn
divided inte two grdups with .nmonthly income c.>f.!?.s.350.0(§ as the wper bound
for low incomc g:c‘olliﬁ. |

Con;:optually, we ean-regord the waiting time te the first salaried
job after the completion of'educatioh 24 similar fo4 the 'tine W failure

of an item! after it is put to a Life testh This cnables uc to omploy



the well-known methods of statistical enalysis for life testing experi-
rents, particularly for the study of the distribution., In this section
we shall accordingly ﬁse , the 'time to failure! and the 'waiting time to
first salaried jobs' (or 'period of wmamployment' ), in 'the equivalent

Sense.

We now formulate the problem in terms of a lifc testing experi-~

nent as follows,

Let W.], Wz,.;.. AR ,,Wn be the true failure times of n times put
to li\fe tost, ‘l'f1, wz,.......wn are assumed to be independent random varia-
bles having a cormon distribution F(.); F (x) =E>I‘ob. (Wex) ] . The
period of observation of the ith item will be limited by an amount T3,
‘1.0, wi , aro censored on the right by Ti and what will be obscrved arc only

-Xi = Min, (wi,Ti). T, are not randonm variebles but specifiod beforchand,

. In the -presont contoxt -

W, : Waiting time of the ith rogistrant to the first sala-
ried job after completion of education,

T, : Period from complction of education to the date of
survey (4pril t73) for the ith registrant.

This kind of structure is essentiol bhecause it is impossiblo Lo
observe a cohort of rogistrants wmtil all of them seourc jobs. ¥ 2t wo
do obscrve is whether or not (as on the date of survey) a rogistrant hns
had & job sometimc after the completion of edgcation. If a rogistrant
reports expcerionce of employment, the corresponding W could be ascertained
(where W is the period of unemployment); otherwise we observe an ‘imcom-
'plote waiting time! T which measures the time spent by the rogistront

w11 the date of survey since completing education, Although T gives



an incomplete information about the waiting time, its importance ir the
estimation of the moan waiting time hace alrecady been indicated in the pre=
vious section., So, the formuletion of “the pfoblem is esimed at incorpora-

ting the incomplete information too.

A formal method of analysis of the data in cach group is censtru-

cted in the following lines.,

Wo shall try to approximate the failure time distribution F(t)
by cxamining the failure rate function r(t). Failure rcto is defined as,
r(t) = £(t YW(t); t> G, where F(t) is assumed to be differentiatle

M(t) = £(t) ard G(t) = 1-F(%).

Case_1: Iet r{(t) = Va; 'al = finite positive constant, i.e. the fdilure

rate is constant and £(t) is exponentizl with parﬁmctor ‘at,

de have g(t) = - log Wt) =4a; o<t < o ..... (1
30, if g(t) plotted against t gpproximates woll to a skraight time passing
through the origin, we may conclude that F(t) can be well approxiiated by

uen exponential distribution with mean 'al,

se well known mexdimum likelihood estimater (m.l,c.) of fal is

given oy

=

A N . . . .
a =/ xi/r where r is the muber of failurcs.

1=1

Casec 2: Iet r(t) =a + b.t; a, b are finite constantz, i.c. the failure

-

rate is monotonic with a constant increasing or decreasing roato,

. . . . . - - : Lot
'The sanpling distributions of con estimote arising in 1ifce tosting
Bertholomew (1963 ), Ieclmouebrics; Vol.s.




In this case we have®

U(t) = exp. (-a.t - b.t%/g); 0<t < oo,

and g(t):—logeU(t)=a.'b.+g'- tz, o«t (m ..-.0(2)

So like case 1, if g (t) plottod against ¢ approximetes well to a convex
or a concave curve of the type c.t.+d.t2 we nay concluﬁe thet ¥ can be well
approximated by a distribution having a density given by,
£(t) = (ash.t) axp. (-a.t.- b :tz); o<t <o . The mean 'm! of this
distribution is easily verifieéﬁfto be

n o= h(2/bP. am.(a¥2.b)
The maximm 1iklihood estirmates of a and b can be obtained by solving

i Ok
the following naximur likelihood eq_uatio,n&:M

S (amr)yl Kk = S x
175 S A
n n
12:'1 (a1, % % =3 = Xiz ceviees 3)
where K = 1 if LI
=0dif W, > Ty ceeneeee (&)

To verify_how adequatoly g(t) can be approximatod by the theorctical
curves (straight linc or monotonic wirve through the origin) derived from
the two forms of failure rate functions considered above, we propose to
compute the Co-efficient of Determination (Ez) of a least square fit of
(1) or (2) to g(t). If B is satisfactorily high the corresponding dis-

tribution can be taken as a good approximation of F(t).

* Sce Appenﬁix 1
** See Appendix 2

e See Appendix 3




After ostimating the parameters of the distribution (suggestcd
by the graphical and least squarc fit studiocs) we can also examine the
goodness of fit of the theoreticzl distribubion by comparing the obscrved
numbor of failurcs with tl:ic oxpectod mmbor of failurcs. The expected mua -

ber of failures con be obtaincd as follows:
T n

The observed rumber of failures = iZ=-1 K, ,whore, K, has alxcady
been defined earlier. K:. arc random variablos following binominl distri -
butions such that,

Prob, (Ki = 1) = Prob. (wis ‘I'i) = F('I'i)
n

Thus, expected mumber of failures = 5 'F(’i‘i) , where
i =
n .
F(Ti) = S 1-oxp. (-Ti/a) for caso 1
i=1
n .
= 5 1-cxn. (-a.t- bt°)  for case 2
i=1 2

Yow, the sample toil function U('l:) is not directly available fron the
Gata oo the failure times are nat mown for all the scrple units, We
propcse Lo toko the moxdmmm likelihood ostimotor of the tail fumction U(H)
as suggested by Farlan nnd I~I-:,>ir7 (1558). The m.l.e of U(t) from consorcd

date is derived as fcllows:
Dofine a1 intorvals; I = (hk-‘l ’hk] with ond points

0 = h_‘ < '1;12:4'..... < hn <& oz o, The conditional

probability q  of failure in the intervels T is estimated as -~
- !

7 !I-qu-pammetﬁc ostinntion Irom incomplote cbservaticns! - Kaplan, &1L,

ant Meir, P, (1953), J.amer, Statist.issoc. 53:457-481.




ak'= Dl/Nk»-’; k=1,2,....;,,m whore
%

and L =1 ifxiEIk a.na'l‘i)hk
"= 0 otherwisa,
Ly =1 dxon , end T >
= 0 ‘othorwise,
A

A~ n A n
Thus, U(})lc}‘=31.p2. serves B 5 By = Tmgy

- We have analysed the data.in each group (socioc-economic Jut ench of the

7/
“two education levels following the above mothod, The results are presen-
ted and in the next gsction.

Rosults ond infergncos

Rosults of the analysis of the datn have boen' symmrised in
Table 1. Tt can be scen from this tablo that Constant failure rate modal
fits adequately to the periods of momployment. in cach of the four Non-
wa.go occﬁpa’oion groups, Co-efficicnt of detomtions (diseusscd in
previous section)is greator 'bhan 0.92 in each of those cases. Samc
degree of adéqua.cy of fit of Increasing (at conétant rate ) foilure rate
model to the Wpge occupation~low income-low oducation grouwp data, is

observed, Co-officient of detormination irn this case is as high as 0,99,
g

Tho co-efficient of determination is wnity in ecase of a perfect fit
of the model to the da a, '
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Mean wailting perxiod in a group .L'3 csbinated by using mxdnun
likelihoot estimators of the parmctore of tie distribution which ig
found to fit well (Judzed by CJo-efficicnt of detcrmiration) to the group
data. In case of the distributicon with incressing failurc rate the pars”
neters wore cstimnted as & = C.00135140; b = 0.C0007146. In case of the
distributions with constant failurc rate tho -‘osti:m:.tod parancters ore the
neans of the distributions showr in Teble 1 as M4,  The goodnoss of it
of these models hos boer well asgurod by the oxtrone closen@@osr the oxpe-
ctod nunmber (Cetormined hy tho. respective medsl ) of vorsons who hove Hod
jobs sometine aftor complotion of educa_tion to the cbscrved numbor of the
sanc, in different groups. The mxiew: devistion of the observed mumber fyem
the expected nu.‘mbcr is only 5% (in the case of Hon-wage oceuptticn-nigh

inecomo-low cducation group).

Befere woe begin to fntorprote the results obtained, wo mmet noie
here that we are amliysing the datn compiled frem 5 random ssuple of regise-
trants of umploynxen'ﬁ exchonges, Thus, whetover inforence we draw is valid
only for the registronts (classified o SSIC, PRC and 3.4./5.8c. ) of the
cmoloyment oxchanges of Iercla:, But, os it is indiecated in Poverty Uuem-
ploynont and Dovelopment Pc:l‘.io:,':d that o foirly ldah preportdon of jeb
seckors (with cducetion as menbioned cerlier) Co register in the omoloy -
ment cxchangosof tho state, the inferences drewn herc eon-cautiously be
cxtonded to the whele populstion of oduccted job seckers (bolonging to the

section wnder considoration ) in the state.
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Table 1

Surmary of the results from the analysis of the data

Ievels of
oducation

Level of education

ibove Matriculotion

znd femily Motrieulation
g;"ﬂgz"‘lﬁn e ‘Monthly femilyiMonthly family Montlily family|Monthly fomily
Tnarnar of . :anome_cﬁs.35o_1,1ncomc > Ps,350 fincome g R.350|incone » 1,350
he_family N .
'.I"R: Incroasing
at consta=
nt rate
Whge | CD = 0.9896 () (%) (*)
Occupation ; C =18~
, E=17.8
LM = 150 ;
il | n =8 .
I F Congtant '|F&: Constart | IR: Constant | FR: Constomt
Mon-Hgo | CD = 0.9267 |CD = C.9646 €D .= 0,991 | B = 0.5%43
Pecupe:tion L0 =104 0 = 27 |0 =34 0 =22
R =104.2 i T =257 | #2227 T = 22,3
l, = 1871 1l = 108 ]'m.r =78 | M =3¢
© n o= 365 h = 66 | n=97 n = 4
FR = Failurc rate of the waiting time distribution

v

(#%)

Co-cfficient of
Obscrved mmber
ipected number

detorminntion of loast square Fib

of porsons gob

of persons got

jobe
Jobs.

Fetimnted mean wniting time in months,
Nusber of sampled yegistrants.

Therp were only two registrants fron wage carners fomdly with monthly
farily incomec more thhn Ps.350. '

1o the tail functicn.

Out of 23 registronts in this group 13 registrants completed their cducc-

tion less than one month before the survey.
3 had got jobs with avernge waiting period of 19 months,

Of the rest 10 registrants
Tae other 7

registrants {out of the above 1C) were locking for jobe for 31.9 months
This is an interesting obscrvation by itscif but o dis-
cussion on this is, however, beyond the scope of this papcr.

on an average,
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From Table No.1, it can be seen that, while the bottonm most
socio-eecnomic group with lover clucation has a waiting tine distribu-
tion with increasing failurc rate, all other groups (wherever the dis-
tribution could be analysed) have constent failure rate for the same

" The failure ratce property of « distribution can be interpreted as follows,

Considcr the Tunction ‘gl,t) = {F(tﬂc) -_-F(t)}/ {T-F(t):r

glx,t) is the mathematical probability of - 'given that a person is
looking for a job msuc;:é'safully for t wits of time, he would get it
befere (t+x) units of time', t and x arc both assuned to be ren-negotive
Now if the distribution of the waiting periods to salaried jobs has an
increasing failure rete it would imply that g(x,t) is increasing with t
.for any given positive finite x i.e. the longoer a registrant looks for a
job unsuccessfully the more is his chance of getting one in near future
‘Similerly, o constant failure rate would imply that g(x,t )is.rTemuining the
same for-all t for o given posivive fimite x i.c, however long one is
searchiig fer a job, the chance of s getting a job within near future
repeing the swae.  Tide is illustrated in Table No.2. Here we have taken

x as 12 nmontns and computed g(x,t) for differcnt grovps.

Reogistrants with nmatriculotior os quelification from non-wage
earnere! low incorie families are found to have the highest avercge waiting
time of 161 r-.xo/nths. The nen-wage occupation consists of self-cmployment

traders, tailors, cultivators cte, ) and different types of salaricd
jobs {teachersz, clerks, paons, sn-lalll techrnicians cete. ), The stapgering

magnitude of this overage is nct all that unexpected as it has Leon

alyeady found thal in both the districts of Trivandrum ond Coilcut
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71 per cent of the totel registrants were still lodking for jobs at the

time of the survey after completing educmtion more than 3.years before -

‘on an average. Particularly in this growp there was 3.2 per-cent of the

registrants.on the look out fer.a salaried job unsuccessfiully for more

_than 100 months.with an average of 122 months.. .This means for those

registrants average weiting time.is more than 122 memtheow:

Table &

Probabilities of - 'a registront would get a ‘ob within an yoar p;:wen
that he has already spent t yoars scarching for one! - in
differcnt sogic-economic groups

Matrdeulation  Aoove Metriculation
Monthly family income | Monthly family | Non-wage Occupation g
< Bs,350 income % Rs.350 | Monthly family | Morthly family
Wage | Non-Wage Non-wage income § §5,350 | income - k5350, .
Occupation| Oceupation | Cecupation
o 3 | x #
0 .02114 06415 10516 . 14260 L2686
1 ,03116 : —— —
2 04708 | % Theose probebilitics do nedther improve nor '&e‘bor:ié'.r"awe
3 .05089 with 149 so thut the change of getting a job within a
: year remoins the suse Lrrespective af the tine spent -
4 06061 in scarch for one, '
5 .07023
6 07023
7 0597
8 0949
9 10772

Nota: For the first colwm:
F8) = e { e 302 5]

where parneters 'al! and 1bY. are already-explained.
For the seccond columm:

g(x, %) = texm, (=%/a)
faere again parameter t'al hag been explained eorlier:”
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This secms to be well reflected in the large mognitude of the meon and

constant frijure rate of the distribution of waiting time. Becaussthese
propertise imply a low.chanco of success (estimated as 0,06415) in'the
first year of search for a salaried’ job which does not improve in succee=

ding years.

Registrants from pozi—w&ge corners! high income families with the
same educztion level as the registrants in the previous group discussed
above, have a considerably lower (mcre.'f:hhn 6 years difference) average
waiting time (108 months ) than the previous group. But the Amgnituie of
this. average by itse]_t‘“. is very high for simdlor rozsons discussed in the
previous cese, The registrants in this socio-economic group'_do et differ
from those in the previous group ‘excopt in tha£ — they are froz families
with highuclr income. This comparative advantage of lower walting time of
-ﬁhc higher_ incone group is found in the cc;so of higher education loval
also. J‘ithough higher level of education lowers the weiting time con—
giderably for both the sccie-cecnomic groups, the average waiting time
of registrants frem higher incomc fomili:e is half of that of Liwse from
low ﬁ'.ncqmc fardlies. Thus it scoms thot family incomc, which is tolunas
an index for-the-cedfiofiic status of the registrant's family, hus a consi=
derable bearing on thofwaifging tine to..galaricd jobs, It must be ~dded thit
even the rogistxﬁ:x;c's froxzhmithe non=wage cerners! higher income [awilies
with higher level of "educ.atic.m c'ilo hove to spond on an average 3% VRIS
of unenploymert,

It is interosting to hote that registrants with matrioulition from

woge ecarmers! familics {which arc naturally low income familics) huve
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lover average waiting time than those from non-wage earners'-low income

famjlies, While registrants in the former group have to wait 150 months

‘on an average for a ‘job_, those from the latter group have to wait for 181

months on an average for the saﬁe (see Table 1), Analytical reason for
this lies in the finding that the former group has an increasing failure
rate while the Jatter a constah'b .f.ailure rate. Thus, for a registrant from
the former group,/chance of getting & job (although comspamtively lower )
impreves over time while for a registrant from the latter group it remains
the same, leading to a Better’ average waiting tﬁme in the long run, But
what causes this particular socio-economic group to have. an increasing
feilure rate for the waiting tiwe distribution while all other socio-econo-
mic groups have a constant failure rate for the same? It can be seen from
Table 2 thet the chance of getfing a job in the first year is considerably
lower {less than half) for the bottom-most soéio-economic group .than any
other group.. Only after 4 years c;f search for a job a registrant from the
wage earnerst-——Ilow income group has a better prospect than a registrant from
non-wage earners-low incoume group with the same level of education (matri-
culation). It can be seen from Table No.3, that the only difference.
between these two groups just mentioned is that registrants with backward
castes (Muslims, Ezhavas, Other backward castes, Scheduled Castes/Scheduled
Tribes ete. ) are proportionately higher in wage occupation groups than in
the non-wage occupation group. All of thase backward castes enjoy reser-
vation facilities in Govermment Employment. This might partly explain

the fact that chance of finding job improves with time (increasing failure

rate) for this group.
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Toble 3
Caste composition and average salary of the first job secured

in different socio~economic groups

Level of Level of fHucation
educaticn  |r-=—— e et e —
and family Matriculation Above Matriculation
Oecupation reome Monthiy family|Monthly family | Monthiy family |Monthly
; ‘p&). s income % F5,350]income » 5,350t income % Ps,350 | family
of the main income
carper of tie R
Tamily, > 5,350
— —— Al - [ — - - —
r
bgro 6 =79 - - -
Cccupation S = 120
: i
Kon-wage =82 C = 44 i C =158 C =43
Uecupation 5 = 128 S = 154 13 = 183 S = 230
' !
f !
C : Froportion () of baclward caste registrants.
5 ¢ ontiny salary () of the first job.

Cn she wiaole, 1t

the wvaiting tinse.
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Appendix 1

Consider a differentiable distribution fumction F(.).= E’rob. (X< x)j .
The faillure rate function r(x) is defined as, r(x) = £{x )Y U(x) vhere

fi(x) = F(x) and U(x) = 1-F(x),

Suppose r(x) = 2 + b.x where a and b are finit

Then, f{x)U(x) = a+b.x
ie. - d logg U(x) = (a+b.x)dx
ie. - log. U(x) = a.x +& x°
© 2
ie, U(x) = exp. (-a.x-g—.xz ) B
ie. f(x) = (a+ b.x).exp.(—a.x—g.xz)

Appendix 2
Mean 'm! of the distribution vhose density is given by,

£(x) = (a+.x).exp, (-—a.x—%.xz); 0 <x < (0, is deriv=d as follows:

il

e
j x.f (%) dx
@]

rcx. (:i.+b.x)._ezqs. (-a.x-g-.xz) dx
-3

Hai

i

]

.b &0 e, o) 'b 2

"X.emc (—FL.X—E.Xz) ; + J ex_p' ("a.x-z'x ) d.X (il’lte-
< (=] .

| grating by parts)

e o]

[ b 2
exp. (=a.x-2.x") dx

-

exp. (az/Zb) . fooexp--( JEX + \]:2:%')2 dx

o

b axp.(a/op ). (T/a)E

1t

1l



ippendix 3

Suppose W, W, ......,W,, are the trus failure times of n itemd

T15 Tg, ceveae, Ty, are pre-assigned numbers,

Défine X; = Min. (Wy, Ty)

= 0 othexwise

1 for at lease one 'it,

We assume that Kl

Then the likelihood function is given by,

n n

L="7 K. (athx, ) (~ax —b 2) 0 b2
i K. ;)- e=xp. S 5% ) , (1-Ki). QXD . (-a;ci—éxi),

-
e

i=1 i=1

i

l‘l. *
T}m.:v, I IOgG 7,

it

i b, 2
{E:f {Zl.og(3 (a+bx; ) - axi_éxi}, K

n .
2
42 (oo BT} . (1)

So, we gel the maxdmun likelihood equations as follows:

1% nf 1 )

— = i‘:_f {(a+bx:i) . K:.f" iél”}.{i = 0
¥* n
T.l - ) . ) "1 . -y 1 I 2

R A G DA TR SRR Ay

In this paper the above equations are solved by using Newton-Raphaon
method. \
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