STATISTICAL
INFERENCE |

BY
TANUJIT CHAKRABORTY
Indian Statistical Institute

Mail : tanujitisiQgmail.com



O\ 19 )
6|\ &
g I
8 | F
being b E\ammsﬁg “’? E stimation,

) Elements of T2sting off Hybottusis.

Scanned by CamScanner



-

SrmsTicAy, Grireseney il
Ques:i- DiSﬁT\auiSh b etweon Pont £ ny

Jemal estimation, TV (5)

Point Estimation

sanple data o calcalite o single vale (known as
statistic) which is to serve as a "hest estimate” ol an
unhnown (lixed or random) population parameter,

Let (No.NgoooXa) is o random sample dreawn
from a population having distibution function Fg 0
€ @, where the functional form of F is known except
the parameter 8. 1f we are to guess a specific feature
of the parent distribution, it can be explicitly written
as d lunction o8,

Suppose we are to guess y(8) a real valued
function of 8. The statistic T(X,,Xq,...., Xa) is said to
be an estimator of y(8), il we guess y(8) by
TINWNecnXa) given (N Xg o Xa) = (808000 N,
T{N:. Xy ..., Xa) is stid to be an estimate ol y(8).

In statisties, point estimation involves the use of

iterval Estimation

In statistics, interval estimation is the use ol sample dati l"-l|l.'ll.|i||lllt'lil.ll
interval of possible (o prabihile) Villll‘l'!. ol an |.||||¢||n\u| popn ,||||.-||
parimeter, in contrast o point estimition, “Im.-h o \lnglr |u|||.|' u_l
Neyman (1947) identilied intervil estimation ["L'Nllllll}lllﬂlll by |I|I1u-|'\ al 1..;
distinet from point estimation (“estimation by unique estimate )-In doing
s, he vecopnized it then-recent work quoting results in the form ol an
estimate  plus-or-minus a0 standard - deviation ||u.l|r;|tmi_ th'._n interval
estimation was actually the problem statisticians really had in mind.

An interval estimate of a real-values parameter 8 is any pair of
functions, L{x,Xg.....xs) and U1, XayeeenXn)y OF @ sample that .-:;msl.y
L(x)sU(x) for all xEX. If X=x is obscrved, the inf‘r?'t‘m:r l,(x)sesll(x) is
made. The random interval [L(X),U(X)J is called an interval estimator.

Although in the majority of cases we will work with finite \"illllL‘.‘i l'm; L
and U, there is sometimes interest in one-sided interval estimates, For
instance, il L(x)==2, then we have the one-sided interval (-0, U(x)] il
the assertion is that 8<U(x). We could similarly take U(x)=% and have o
one-sided interval [L(x) , ). Although the definition mentions a closed
interval [L(x) , U(x)J, it will sometimes be more natural Lo use an open
interval (CL(x) , U(x)) or even a hall=open and hall-closed interval. We will
use whichever seems most appropriate for the particular problem at hand.

The most prevalent forms of interval estimation are: C onfidence

intervals (a frequentist method) and Credible intervals (a Bayesian

{ method). Other common approaches to interval estimation, which are

encompassed by statistical theory, are: Tolerance & Prediction intervals
(used mainly in Regression Analysis). A

kS

. Credible_inte vals can readily deal with prior information,

while conlidence intervals cannot.

. Conlfidence intervals are more Nexible and can be ased
practically in more sitiations than credible intervals: one area
where credible intervals soller in comparison is i dealing with
non-parametric models,
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v - . .
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drozandous bvoeese, Tin lgaeh Wwoisa ”ﬁbusnghn? \onio, that in
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