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Preface 

In 200 2 th e mathematica l theor y o f record s wil l mar k it s 50t h anniversary . 
The firs t pape r o n this subjec t b y Chandle r (1952 ) attracte d th e attentio n o f man y 
researchers an d inspire d man y ne w publications . I t happen s sometime s that , b y 
novelty o f it s subjec t o r brillian t results , a  mathematica l pape r arouse s an d main -
tains interes t o f numerou s researcher s t o a  "fashionable " proble m fo r severa l year s 
or even decades, but a s the "vei n of gold" i s exhausted thi s interest drop s off sharply . 
This wa s no t th e cas e fo r records . Th e numbe r o f publication s o n thi s subjec t ha s 
been increasin g exponentially , doublin g abou t ever y 1 0 years (aroun d 8 0 i n 1977 , 
about 16 0 in 1987 , and mor e tha n 30 0 by th e beginnin g o f 1998) . I n th e Introduc -
tion, w e tr y t o explai n thi s phenomenon . Her e w e onl y poin t ou t tha t numerou s 
models o f records provide a  convenient objec t fo r applicatio n o f various mathemat -
ical methods ; o n th e othe r hand , ther e i s a  lo t o f numerica l dat a o n record s i n 
sports (national , Olympic , worl d records) , hydrolog y (fo r instance , th e flood s i n 
St. Petersburg hav e been recorded fo r 30 0 years), meteorology (th e reader o f course 
has heard o n radio or TV something lik e "th e ai r temperature toda y i n our cit y was 
the lowes t fo r th e las t 9 5 years"), etc. , which motivat e th e mathematician s t o buil d 
models compatibl e wit h th e availabl e recor d observation s an d t o tr y t o predic t th e 
future recor d values . 

It i s difficult t o separate the theory of records from th e theory of order statistics . 
Records ar e especially closel y related t o extremal orde r statistics . A  systematic ex -
position o f th e theor y o f orde r statistic s an d extreme s ca n b e foun d i n book s b y 
H. A . Davi d "Orde r Statistics " (1970 , 1981 ) an d J . Galambo s "Th e Asymptoti c 
Theory o f Extrem e Orde r Statistics " (1978 , 1987) . Regardin g records , a  compar -
atively detaile d revie w o f result s (withou t proofs ) an d relate d bibliograph y ca n b e 
found onl y i n th e for m o f article s (Nevzoro v (1987) , Nagaraj a (1988) , Nevzoro v 
and Balakrishna n (1998)) . A s mentione d above , th e numbe r o f publication s ha s 
practically double d fo r th e las t 1 0 years. Henc e i t become s necessar y t o relat e th e 
classical results for records with the lates t advances . Thi s book can be viewed a s an 
"Introduction int o the Theor y o f Records." W e tried t o presen t th e materia l i n th e 
form combinin g th e feature s o f a  textboo k an d a  surve y o f literature . Thus , afte r 
learning th e basi c method s utilize d i n th e theor y o f records , th e reade r wil l find i n 
Appendix 1  bibliographical note s which , togethe r wit h th e lis t o f reference s com -
prising abou t 30 0 papers o n record s an d relate d topics , wil l allo w hi m t o acquir e a 
deeper knowledg e o f th e subject . Moreover , thi s boo k contain s abou t 5 0 exercise s 
which wil l allow the reade r t o assess the degree of his mastering th e material . Hint s 
and solution s ar e collecte d i n Appendi x 2 . 

The boo k i s writte n o n a n intermediat e leve l whic h presume s th e knowledg e 
of only standar d course s o f probabilit y theor y an d mathematica l statistics . I n th e 
first par t o f th e boo k w e presen t briefl y th e necessar y materia l o n orde r statistic s 

ix 



x PREFAC E 

which i s use d i n th e theor y o f records . Th e reade r intereste d i n a  mor e detaile d 
knowledge o f th e theor y o f orde r statistic s an d it s application s i s referre d t o th e 
book b y Davi d (1970 ) mentione d abov e an d reference s therein . 

The boo k ca n b e use d fo r preparin g course s o n orde r statistic s an d records , a s 
well a s fo r studyin g thes e area s o f probabilit y theor y an d mathematica l statistic s 
on one' s own . A  larg e par t o f th e materia l wa s employe d b y th e autho r i n lectur e 
courses on order statistics and records at the Faculty of Mathematics an d Mechanic s 
at th e St . Petersbur g Stat e Universit y an d th e Departmen t o f Statistic s a t Ohi o 
State University . 

I hop e tha t th e method s fo r analysi s o f records , numerou s recor d models , an d 
the variou s application s o f record s treate d i n th e boo k wil l attrac t th e attentio n 
not onl y o f mathematicians , bu t als o o f engineer s (especiall y thos e engage d i n re -
liability o f constructions) , actuaries , spor t statisticians , specialist s i n hydrology , 
meteorology, gerontology , an d man y other s dealing with analysi s of extremal value s 
of various rando m variable s an d processes . 

Writing th e boo k give s me an opportunit y t o se t ou t systematicall y th e result s 
of my research on order statistics and records . I t i s my pleasure to express gratitud e 
to V. V. Petrov fro m who m I  always received attentio n an d suppor t beginnin g wit h 
my firs t step s i n science . I  am indebte d t o m y forme r student s A . V. Stepano v an d 
S. V. Malov , no w scientists themselves , wh o have been the mos t scrupulou s reader s 
of m y works , an d wit h who m constan t communicatio n stimulate d m y researc h i n 
this area . O f grea t importanc e fo r m y scientifi c activit y wa s a n exchang e o f idea s 
with colleagues . I  a m thankfu l t o M . Ahsanullah , N . Balakrishnan , P . Deheuvels , 
V. A . Egorov , G . Haiman , an d H . N . Nagaraja wit h who m I  obtained a  numbe r o f 
joint result s include d i n thi s book . 

Comments usefu l i n improvin g th e tex t wer e mad e b y S . M . Ananievskii , 
D. M . Chibisov , O . V . Rusakov , an d V . V . Slavova . Advic e fro m A . M . Trevgod a 
and assistanc e fro m my  wif e Lyudmil a an d my  so n Igo r helpe d t o spee d u p th e 
process o f typesetting th e manuscript . 

V. B . Nevzoro v 

St. Petersburg , Apri l 200 0 
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