
Notes to
accompany

lecture Nine
-

Proof d- the Duality Theorem .

Family f- confidence prowlers : IP10 e CCX
;
a) I a) → I - a for all Q c- On

and at 20,13 .

Family of significance prouthm : Pl pl X; A) en la - do) en for every ne 10,17
and for M Q

o e -0

① let
p
be a family d- significance procedures and consider

( ( x; a)
= { OE0 :p↳ a) > a 3

For
any
0 c- 0

,

P lot CIX
;
a) I a) =P Ipl X; d) > a 10 )

=
I - IP Ip IX; a) ⇐ a 10 )

Now as

p is super
- uniform

, PIPIX ; d) ⇐ a 10) e - and so

1- Pl pl X; a) ⇐ - I a) = I - a
.

Thus
,

CI X;a) is a family of
significance procedures.

This is a nesting family became if a's a and de Cla; a
' ) then

plx; a) > a' s x

and so 0 c- Clx
;
a)

.

This
,

Cla; a
' ) e Cla

; a) and so
C

is resting .



②
. Suppose At C is a nesting family .

Thus
,
if do ¢ Cla; a) then

do ¢ ( la ; s
' ) for a's a .

Consider the smallest a for which do ¢ ( la; a)

<
*
= inf I a : do ¢ ( Ix

; a) 3

[For the boundary, assume tht do $ Clx ; a* ) 3 .

[ Cla
; all ] if I > a

* then 0
.
I Clx;D) )

[ Cla; a
* ) I

[ C Ix
; a
" ) ] Afi's An doe dogs "))

> a

00

i.e. a c- I 0
,
a
* ) then 0

.
c- ( ( x; a)

a e Lat, I ] t.hn Oo ¢ ( (x; a)

Thus
,
if Qo tell a;u) then inf 1 a :O. $ Cla; a) 3 Eu
and it inf I a : do tell a ;a) } In then 0

.
¢ Cla ; u) .

Hence
,

inf la : do ¢ Ha; a)3 In ⇐ do ¢ Cbi;n) .

Let plx; do) = inf la :
0
. ¢ Clue

,
a) 3 and the 0

.
and we 1913

to be arbitrary . We show tht plX ; Oo) is super- uniform .

Pl pl X ; 4) su 10. ) =P 10. ¢ DX ; n) I do)
← in giving super

- uniformity.



In both cases
,
if either procedure is enact then the inequalities may be replaced by

qualities and so the dud procedure is also enact
.

0

Probability Integral Transform .

If F is the distribution function of X t.hn IP1 FIX) e x) e x i.e. it's

super uniform .

If F is continuous
,

PI FIX) ex ) = ×

[ IP1 FIX) e x) = IP1X = F-
' la)) = F1F " Ix)) = a 3

.


