SMMARY

Distributions of extreme values dre useful for

solving some of the imoortant nroblems arising in the
flield of agricultursl oroduction with wateg-mansgement
ongingexing, viz., sxtreme meteorological ohemomena like,
temerature, rainfall, rumoff ete¢p breaking strength of
matexialy; floods and droughts. In coumtey 1ikg India,
these pheromena occur frecquently at regulap intervals
hut In a very erratic fashion, More or lass, similar
problems arise from a sudden scarcity or swyolus of
runoff or rainfall, which need a weclal asttention and
thoughtful study to arrive ot Limediote splutiong, The
pregent invaestigation isg an attemot to develop guitable
techniques for denling with data relating to such phenocmenas.

Some useful results from extreme ordee stotistics
nxe organiged in chapter I. These results aro regarding
{a) the asymototic cistribution functions of axtreme order
atdtigtics due to Figher and Tipoatt (192B) and the condi-
tions for their domsin of sttractionsg due to Omelenke
{1543 ). (b) the bivariate asymototic disgtributgien func-
tions due to Uumbel and Mugtafi (1967), itbuys (1960) ,
T{ago de Oliveira (19959) and Geffrwoy (1998) amd the conditiong
for the indeoendence of marginals, (c) the statistical tcols

of extrems order stiétistics aovplicsble to spoliel oxoblems,



A brief revisw concerning the azsymototic thanry of
axtreme ordex statistics, estimition of the caxrmmeters
of asymptotie distribution functiong and the appligations
of tho theoxy to various flelds 1s included in chapterx 11,

Chaptex 111 ig devoted to the estination of the parae-
meterg of type I digtribution function, The estimztes,
avoilable so far ore based on the use of maximum orderx
statistics only, Naturally these estimates dan be made
more efficient by using additionsl information, Te achieve
this ond, the cgtimatas sre derived with the knowlsdne of
m maxima of samles. The coviriance matriy of smuch esti-
mates has aleo been given., Simllarly, the estim tes and
thair covoriance matrix sxre obtained with the “elp of joint
distribution function of m maximm observotion from
several samoles.

The study revealed that the stimate of loention para-
meter is more efiiclient vhen one usesg the gecpnd maximum,
However, the efficloncy of the estimate < f saals parameterx
increases comimously if second, thipd, fousth and fifth
maximum values from several samoles are uged. The rats of
increage in efficiency is highest when the second saximum
;b;orwatlons rathexy than the maximm obgervitions ere uged,
Hovever, taking lower ranked observations, efficiency decrea.
ses and ultimately reaches rerxo,

In chaptexr IV , a study of location parametex () ,
sciole pazameter (6) and shepe pDarsmeatexy ( k ) of Frechet
digtribution ig made, Using the krowledm ¢f m-th maximum,
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thy estimates are obtained by the ugual Hrineiple of

manioum likelihood eatimation., The esgtimates and their
covarishce matrices are calcul-ted for diffesent velues
of m = 1,2,3,4,5 and the shape parameter k =%, 1, 3,

2, 3' e 3, 4 , For convenience, to ogtimate the per ameters
A is assumed t0o bae known, Subsequently tie results have
bean genexalised taking ) as well unknown. Similsex regults
ard daerived with the joint knowledqe of @ meximum obsexve~

tinns,

In chaptex V and VI we desl with the estimetion of
parameters of bivoriate diatribution functions with Gumbel
and Frechet distributions as marginals. It ig obegexved
that the method of maximum likelihood does not lead to the
simultaneous estimation of all the parameters of biveriate
distributions. To over come thia difficuldy {t is suqgegted
th:t the estimatesg of the gcale, location and shape oaze-
meters can be obtained by obaervationg on domvonewt v riables
and congequently one can estimste the rematning deoendence
parsmeter assuming the otherxr parometexs to be khownh constants,
The estimates along with thelr cowvirionce m. trix are derived
when the mazginals are 1 and 11 asymototes of fizpst and
‘sacond lorgagt values. For convenlance, to estimste the
oarsmatex of digtribution function with Frechet marginalg

» is assumed to bg known, Subsaquently the result have
been generalised taking A as wall unknown,

The aspolicotions of extreme value theory to the flood

analysis are digcussed in ¢haoter VII, To imtipduce the



tople, the thaoretical results of Toderovic s hig
coworkers are given. These results arxe extended for

tw dimgnaiongl variables., It has heen ghown thst the
distritution function of the numbexr of excepdances is &
bivariate voigson distribution with time dependent inten-
sity function, The expected numbexr of excecdangeg in »
fixed time intexrval are exoresssd by a finite Feurier
sories. The Livoriete distribution functions for suprsmum
and infimum of the magnitude of exceedonceg tn tem vazighles
have been obtained under the agsumotion thst the number of
ejceadonces and thely magnitude aze indevendent,

The magnitude of exceed nces is arsumed to be exponen-
tielly distzibuted., The & licetion of univerfaste work has
baen Lllustrited vith the datas of rivex Narmeda st two stati-
ohg nemely ortakke and Gapde ghwar senazately, The pare-
metexr &, and o, of univariate exponentisl distribution
aTe @stinated using the method of maxytmin likelihced, The
sonl ication of derived biveriaste theory 1a fllustzeted with
the help of the same cdata. The dapendence parsmiter of
hiveriate c¢istritution function 1 g estimated by relating 1t

to the medial correlst ion coefficient., Fimally, the zeturn
' period in bivariste case ig dexiwd, he paodnees of fit
of thaoreticial and obgerved results wis ‘emongtrated graphi-
cally and 1g judged to be satiafactoxy.



The oresent invasgtigations mainly ce'tex around the
Gumbel and Frechet distributions where the results for two
dimansional v:riablag have been derived o the bagis of the
findings of Tudorovic {1970) .

All the results of chaoter III and IV concemning the
astimstion of Gumbal and Frechet distributior c¢learxly reveal
that these results may further by extended to Weibull distd-
bution also, Thig is becauge Weibull distribution olays an
imoortant role in the oroblems of bresking strength of materi-
als and fatigue failure which are analogons to the problem
of tlese studies. Further more, siice in thesze studigs due
20 the cmitinuous nature of 'flood level', we have exclusively
congentrated on the derivation o f continuoug wariables and
the results achlevaed don't have any blankg, but th: gtudy
of digcrate varlablas also draws cur attention, THis i
becaise, in practice (oexrtaining to irdustirial apolications),
the e#xcecdances of discrete variables may be of ubmogt
importance and thorefore need further lnvestigationg, Then
efforts may be made to investigate ths pattern concermning
the exceedances of X(t) , while taking it as di screte

variable .



