
Inequalities and Asymptotics
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Wald tests for single parameters

Logistic regression model for the dengue data:

Researchers want to know if there is a relationship between
white blood cell count and the probability a patient has
dengue, after accounting for platelet count. What hypotheses
should the researchers test?
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H.: B. =0

MA:1,0



Wald tests for single parameters
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What this requires
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B =N(B, I -(B))

· Need is -> isas nea

·Need is aN

Need Var(is) < 1"(B)



What we need to do
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① preliminary machinery:

probabilityinequalities
· types of convergence for

random variables

· theorems aboutconvergence

② Properties ofmaximum likelihood estimate

·consistency (F - O

·asymptotic normality
(E: normal)

③ wald tests cafidence intervals!



Markov's inequality

Theorem: Let  be a non-negative random variable, and suppose
that  exists. Then for any ,
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Chebyshev's inequality

Theorem: Let  be a random variable, and let  and
. Then

With your neighbor, apply Markov's inequality to prove
Chebyshev's inequality.
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H -(It(=(t)"2 t2

#[(Y -u)2] =02

(marnor's

PE:P((-) =t) =P((y-)
= =t2) =7n] = /



Cauchy-Schwarz inequality

Theorem: For any two random variables  and ,

Example: The correlation between  and  is de�ned by

Working with a neighbor, use the Cauchy-Schwarz inequality
to prove that .
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CasellaBerger,
Theorem 4,7,3)

we me

EC(X-N*Y] ECCH-MY2]

(carchy
schwarz)

(c(X,4))=(E2(X -Mx)(y -13) =E(X -*
-3
=

ECCTA
=
Nc(*) NaCD

=>(p(X,y)) =1
=>- 1 p(X,y) =1 (1



Jensen's inequality

Theorem: For any random variable , if  is a convex function,
then
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Ex:g(x) =x2 (convex #[X2]I((X3)2 => Vcr(x) =0

g(t) =..--- -- Lybatby·1f
#24]

Recall:g is convexifg(xx + (1-X(y) =4g(x)
+(1 -7)g(y)

* x, y
and vxtCo,

P= Lethly) be the tangentline
to glyl

at the pointy =ECY]

L(y) =atby for some c, b

By convexity, gly) atby Vy
=>E(g(T)]=[L(Y] =a+b([y]

=L(I2+]) =g(E[Y])
=>ELgCY] I gCECY]) I/


