
 

Statistics Feb17,2021

Let Xi Xi Xn follow the distribution F

2 7 PIX ex FIX

EE X n Nfu.se

Guin samphs X Xu what can we say about
F

X Xu denote random variables and the

underlying theory will be developed on these

X Xu denots data actual numbers The data
are usually inserted at the very end to compute
estimates or errors etc

A statistic is the set of all possible
forms of F

EI A parametriimodel

F fix n F fix j

when µ c R T O

parameter space

If we are only interested in the averageµ then

µ parameter of interest

T2 nuisance parameter



Nonparametric statistical model the model cannot be
described using a finite number of parameters

EE F Hx f 0 Sfdx L ftp.kddxcao

f isnot too wriggly

Paramtertstimb
Estimate p E X or some other parameter

EI µ can he written a a fuckin of F

µ fxHx dx

f xDFW
TIF

any
function of F is known as a stutical function

PointEstimation

Goal Determine a single bestgress as to the value

of a specific parameter Unknown

Notation Denote by cRh Q Q G Ou

the true value of the parameter

Denote by our estimates of Q Oh
r
random variable or once we plug

EI E f
in data a uunberlvector

EK



How do we determine if is a good estimator

Bias bias E Eo.IE o

Definition is consistent if Is 0 as n

IP IE 01 E 0 a n for all c so

The distribution of is known as the samplingdistribit

The standard deviation of is known as the

standard
se self Va

Often the Se will depend on 0 so it will need

to be estimated the estimated se is she

Example Let X Xn Bernoulli p iid r.v.is

Let p KE Xi

Elp t E Elk p

Standard error se Voir

si

To obtain a estimates substitute data x xn for

the random variables Xi Xu



MSE mean squared error

E IE ot

The MSE bias ET t Varo E

Proof Easy just expand each term above

Thin If bias 0 and se O as us then

is consistent I 0

Def is asymptoticallyno.in if

arms Mon fire
Ea NIO se

1 convergence
in distribution

confidence Interval

A l a confidence interval for 0 is C Ca b
99

such that function at

Rolf cCa 7 I x for all with
the data

I 1 parameter space

fixed random

If our estimator E is asymptotical then we can

construct a uormclban.de confidence interval
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EmpiriculDistributini
Let X Xu he 1113 with F as their CDF

We can estimate F by
Ded The empirical distributor function is F which

puts mass th at each Xi

Axl tn Ilxic t
indicator function

1 if Xi e X
0 if Xi X



Graphically
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The For any fixed
h

E Fix Hx

Var F x 17711 Hx
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0

MSE F x l That O

n

F IF
Once we have constructed F it is easy to
estimate any function A F

Pluginestiniate Just evaluate Q TCF at F
E TIE

EI M Elk

fx Hx dx
fx dFlx

it x DEM f E Xi



ParametricInferencee chapter 9 in Wasserman

Recall that a parametric model is

7 fix o 0 c
or

might be a vector

Methodoftloments

The jth of a random variable X is

xj a o Elo XJ Jx Fk E dx

1 5 dF x o

The jthsamplemoment is just the plugin estimile of

the jth moment

I I x

If 0 cRh E O Eu then the method of
moments est intr E is the value of 0 such that

a E 2
or art0 2

of auto du



EI X Xu n Nfu 5 We want to estimate

µ and o

y Elk x

o Varlx E Xi ECX.FI a o't ai

Xz a 2
J m2

I f EX

E text

So we must solve fr I
2
tmr In

W
manutsevil

atm one
sample moments

solve to obtain f f Exo

F LEX text
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Another estimator of or i
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