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Warm-up: Pivots

Let , with density

.

Find a pivotal quantity  and construct a
 con�dence interval for  using the pivotal quantity.

Hints:

Begin with the maximum likelihood estimate of , which is

If , then 
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not depend
an

distribution
das

e



X..., Xe EXP(O) ifXExpLO)

Q(X, ..., X-,0) =20Xi
=>cX -Exp(E)
20x - Exx() =Exp()

X -Exponential (O) -> 20 X - R2 =x

=>20E,X ~ Xn =Gammeln, I)

Next, wanta, b St Pr(a =20Xi =b) =1 - x

e.g. a
=0 b =xin,a

a
=xn,1- E i

b =xeu,

=-
a

=20i =b

=>

(2Ex: "*,*]



Wald CI

Let , with density

.
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By continues mapping, if =N20, ver(E)

=>g(E) B....

-ME:E
=v
-

Exi
i =1

Wald CI: by asymptotic normalityofMLE,

8= N(0, I - 1(8)) I(0) =E
=>I =N(0,E) =>I - (t)=

n

↑

variance depends an

Can we find a transformation g(E) such that

var(g()) does notdepend an o



Delta method

Suppose  is an estimate of , such that

for some , and  is a continuously differentiable function with
. Then

Proof sketch:

First-order Taylor expansion of  around 

Slutsky's theorem
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⑧20 =g(8) + g(E)

8



PI:
1 Taylor expansion:

g(0) =g(t) +g(8)( -E)

=>g(E) - g(f) =g(0)(8 - 0)

=>in(g(E)-g(0) = gIO)
↳ N(0,04
en

<Sictsky's)
&
-> gYO) NCo, oY
=No,[g'(a] o4

1)



Variance stabilizing transformations
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Example

Suppose that .
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