
We skipped a few standard results about weak convergence
of random vectors in IRD

,

which we'll need now
.

Theorem : lslutzky) Let ☒ next IRD and Hiney c- 112m be random

vectors defined on the same probability space . If Xn→wX 1random)

and Yn →w a ( constant )
,
then Hn

,
Yn ) → w ( X

, a) .

1 The law of Knin is not defined here - the point is that there
is only one way to couple LX ,a) , and so the result doesn't care about
the coupling of Hn , Yn) .)
First we need a
Lemma : For a constant a c- IRM

,
E.→wa Iff Yn→pa

.

Pf. ⇐ ) ( Lec 22.1 ] I if F is closed
,

⇒ Portmanteau theorem : things:P Pant F) s Platt
find# PHIL -all >E) = king :p 1PM c- Be / a)Is Pla c- Beat)
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Pf . lefslutzky 's theorem) Zythe Portmanteau theorem , suffices to show
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> e) He > 0
.
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↳ 0 as noses .
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Also
,
since Xn→X

,
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Cor :(a) If xn.tn GIRD with Xn→wX
,
Yn→wa± const

,
then Xnttn→wxta

.

(b) If Xnt 1129 Yn EIR with Xn→wX , Yn→ wa - const
,

then Xntn →wax
.

Pf
. By Slutzky 's theorem,

( Xn ,Yn) → u CX
,
a)

(a) If f : 112%1121 → Rm is centners
, fcxn.tw→ f-( Ka) by cont .

Mqoprg Thin .

Pappy is fcxip ⇒ety .
b)
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: DdxR→ IRM containers

, gcxyvntswgix, a)
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There is one coupling for which Slutsky 's result holds , even if Yn→wY ¥ const .

Prep : Let µ,µ
c- Prob 11129 BURN) and vn.VE/7obl1RYBl1Rn))

If µn→wµ and Un→ wv , then µn☒Vn→wµ V.

Pf
. By Skarohoots theorem , construct probability spaces (Rj ,§;D;) jziz
and random variables

✗
n ,X : 04,8, B.)→ Rd Lawlxn)=µ ,

Law(X) en

Yn
,

Y : oh,%Pj → 112
"

Lavan)=Vn
,
Law (Y )- v

et
.
Xn→X P

,
- as

.

Yn→Y 113 - a -s . 6
Let 039

,

D) = Irish
, 8,09-2,1170113) hawthorn On

Zn :'-(Xytn) :off
,

B) → 112%112" Law 17) in V.

2- :-(Xp) i. zn→ 2- a. s
.
IP

i tfecb ( IRD → 1127 flzn)→ flz ) 9. s . CPI .
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