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Point Estimators OTUS

CraticTikoit HassisaeTcs nponssonbHas dynkumsa 0 = 0% (X,. .., X,,) or anemenTos BuiGopKs.
Cratucruka 0% = 0% (Xl i, )Xn) HA3LIBACTCA HECMEILICHHOM OLEHKO NapameTpa (), ecrm ais moGoro () ¢ () BBLINOIHEHO PABEHCTBO
Eg 0% = 0.
Cratucruka 0% — O* (X] ) ek ,Xn) Ha3LIBACTCS COCTOATENLHOM OLUEHKO/ NapameTpa (), ecu ju1st moboro () £ () MMEeT MeCTO CXOJHMMOCTS

p* 259 "M N — 00"



Point Estimators OTUS

Let 6 be an estimator of #, which means that # can be expressed as a function applied
to a sample: 6 = f(X1,..., Xn).

a) 0 is called unbiased if E@ = 6 for all possible values of the unknown parameters.

(¢
(b) If 9, and 9, are two unbiased estimators we say that 0, is more efficient than 0;

if Var(6,) < 1r(02) for all possible values of the unknown parameters (and the
inequality is strict for some values of the parameters).

(¢) f is called consistent if # — 6 as the sample size n — oo. We will understand this
convergence in the following sense: E((f — 6)?) — 0 as n — oo. If f is unbiased,
this means Var(8) — 0.
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Standard Normal

Distribution /\

“Bell Curve”
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CBoucTBa OTUS

Bias () = E(8) -0

MSE(W) = VW 4+ (EW — #)*=Variance + (Bias)?

CBOWUCTBA

1. HeCMeLLEHHOCTb (OTCYTCTBME CUCTEMATUYECKOWN OLUMOKU NPpU OLIEHMBaHUN),
2.  COCTOATENbHOCTb (YBEMMYEHUE TOYHOCTU OLIEHUBAHWUS C POCTOM YuCra HabnoaeHuin),
3.  3ahdeKkTMBHOCTL (CaMast BbicOKasi TOMHOCTb MO CPaBHEHUIO CO BCEMU APYrMMU OLEEHKaMM)



Ta6bnuua HopmanbHOro pacnpeaeneHus OTUS
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Suppose X ~ N(u, 0?) and p is unknown, o is known. Then we know X ~ N (/1. ':7)

Hence for any value of g we have

P <196) =095 — P( [.\ ~1.96-2. X .su'—_]) — 0.95.
( ﬂ\/ﬂ < ) ) [TRS )\/” + 1 )\/” )

— o —
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Instead of writing p € [X — m, X + m], where m can be, for example, 1.960//n,
we will write

= X £ m (at confidence level p).

and m is called the margin of error (at a given confidence level p).
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Confidence intervals for population means and population proportions

(a) F is a normal distribution with known o

= o .
it = X + z,/2—= (at confidence level p).

/n

The sample size n can be any.

(b) F is any population distribution with known o:

=X+ z, /2 at confidence level p).

™ (
vn
Condition: the sample size is large (n > 30 or 40).

(¢) F is any population distribution with unknown o:
_— S
t = X + 24/2—= (at confidence level p).
/ e ( p)

Condition: sample size is large (n > 30 or 40).

(d) F'is the Bernoulli distribution, with unknown population proportion p:

: K1 —7 ;
p=p=xzm P = p) (at confidence level p).
n
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Two-sided C.1.

Lower C.1. Upper C1.
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