< 2.
A Soqm photic Distibuton Theor : 2. Slutskys Theartm —
Portly o summary of resulds Fomn earlier~ T¢f Sa 55 e Y §6) is camRNaudns, fen
cowrses but alsc some addihonal results, | uAm\L BLEN amou.
C,:?u < Main jushficaton F MLE'S wih ey., & ARV , so & LA
be fhdic “good " afqupiohc prope~tes, 3. Khiatchines Theorem -

( weak Laws 4 Lage Nuwm bess )

Conctratd wAflh ‘ethhavivus u.% w;&.w?.nu»mior. a
_ w:.m\oun MX.“ .we.u_ cre cd ravwm %\93 fle

s eshmatoes, as n —> oo. N
: _ Samt listla. AL oo JA amd vewance
A  Finite - Sample  results may bt inhuctable, | ,
*  Finte- sample moment may nét exist. T, ~ e X5 am un conw tated,

»* bl a Covtnitnt O Ximahon,
May oo app a Mo V\m\f«( (X, ) = "

32

L. Convergumce in Probe bility -

v 4. Convergommce in  Mewn Sqpart -
Sk cmvecges iw pro bal :.ru Ceomverges a .
“weaklyt)do  a caustant, ‘¢’ T i} 14 £(é.) = e , and vee (8.) 2o
Lint Mﬂ«. m | Sa-¢\ Amvw.ﬂp ; Fo €50. _ as n >0 flea % —> O A meam Squose,
n—>00 ,
Then , mte plim (Sa) =c | 2 Mean Squane Comsistmey => reak Comsstemey
ov Swn hv c | | To prvwe Jls, ot wse Orecu«?nc@
If B8a f> 0, fhen E. is weakly comsisidt Tnsgualitys X is amdom and 3¢) 3o
P 6. Mom, P L4002 % k] € E[3001/k

Call k>o0)



3

S ¢

Con sider The  coacdihon %9) WAk  CaSisHncey,

Pro(1sacet ee] =7 [ (si-ey® < ¢}

=4 P ((s-0*% e

p((s-crzer] ¢ & (Sa-e)r /e 5 by Chebyslev.
Mow a3 n e E(S0-0)" > 0 i the Shhde
S oM tan-Squant consiiknt So i MIC, et

.A..\((c.w _Qﬁm~.ﬂalﬁ~ Anw.ﬂnblﬁv “Pv
N> o .

F K have W K P&?maxsaa. A

A The cowverte sa't >hn..ﬁmw§1t..~a .T)‘eh.u

6. f\.mrs Consistency —

>

A stabshe s " Fisher com sisknt” _%. It

popu lehon R T

caleuw lated  frou fu wllole

24pual o B P pam wa eter.

e.9. A s Fisher consiskent Foe M, owt

% + /a s Ak,

(Rl et weakly consiSHeat.)

4

[\ S0

(No page &)

s
Fisher CamsisHney =P weak comsistney
( comvese need ~st be Fwe. )
Stoag (“Almost Sure” )  Cansistncy -
Ba s “shongly Comsistent” f @ (o, it

Comverges “a lmoct sustly” 4o &) 1t

ﬁ\. h&l...)))* %) .n®w =4,

n=>e
This quuires  comvergence o Lverg Sul-Rquence
as ]l as e aeamll goguence.
e weite %_5 25 6.
( Comt Humes Say " convenes wahe proloalorlily
one To &% ),

= weak caverqiace,

19 M.?G.»u Laws Lﬂ £h Nuwmletrs ~
This is T OQS.:A.T_D. ﬂur.\w Fo  Khinrchines
\_g A m% )

w Km wﬁu.

Alew. X H..v\cr.

avt v.i.d. ¥ CLAB\



z

r
»\m.. Convergemce in "Disti bubon - | So, + |NV (2/a) =2 ~ N0 4.

At m&;w be o seuenmce 73 rendon | (et achally  wsed e xc&,\.nb‘??f.«(ﬁ reswlt
vawables ¢ Lt F.lx) e Jhe c.d. R ot et 1 xa 5 x , ¥ ms’wv_n\ e .NJ,\;%mR...
Thenn  Zn  Cavemes in dishibubon Hdo flu | 2. Linda bery - Lévy Conbol Linnt Thesron —
rmdon vorinble, X il e df. Flo, ¥ M Suppose P w..“‘ ot Cad, itk fuik

%_.H\Mm V& o ~Fol =o. | stam § Vvarlanee g @ S
we wrte,  x, 45 x. | M N&ﬁ .Csx A4S Nl ).
=y
AXample i x; mm,a. :x ZA\: ) m.r». x 4 N, e fn) . 1

X = .er. , $§*= o M.,.nmx.. -x)" | ﬂ@o%.. Te charmcterishe  Fem. aboays exishy)
At = () ()7 )~ tan s deter = E(eP) e frin s G-
Zosw &~ = K WO&. )+ £ g~ | = 4 + 1t EOO) ¥ pwcﬂ. ElxY ~-- -

so s B o, | - 4yt +@ca\> -
t = (®-p)/ /7)) (ehase g~ =’ = 4,
¢sle )

Aot $ooo= Avne I\K\\ \01
§o

Y w\@\f) A.m\ouv - 4,
>\:0\ AW.O)\\.MN v = 2 ~ \(No\hw — \CNO\PV

, &ly) =0, ven mul




&% (t) =

&
@ *
Nmm&.«g Tae only dist'a. hore <. £ g e
.uh.mm..vl‘u.v{% *||‘w ﬁv\s\r is \CNG»PV _
[14+ ct o) + €57 £tyv) »-- ] So, F n s lase wmagh, B > Nlos)
> MD\»» = verly) # Am.mwpp... - h.w.. -0 ) Pk s, MN\ ﬁ&pt\i = .mh‘ﬂr” ﬁ>.ﬂl>\&w
So, Gyttr ~ 2 -V s - (v -2 = a(%-m) 1 X -
u (e - )
Lo st Sum  seveml indepeandent .v.’ |
25 Nlo, 2,
Mme ¢ f .d.:,h Sum 13 Nl ﬂ\ﬂ?@m.ﬂ.? ,
, v~ 5o ¥ 5 wlu, 4. # .
tadt Kdwal c. L. %5, m all e Same, _\..n.sﬂv.
n _ O her Cembhal Linit Theorewms ewtvge 3 e
S, 2 = Z(FE) e |
= telax T tid assumphon o rowme  clegeee
Geter = T[4 -t %ar--1
v M‘w-
x M.~ - &VN) fw5
MO\ \Nﬁu ﬂm m*v =

-

n —uu A.I.WNSV

v §oa lex, 190

m..s\r).=\ 9S-
\&h_i& = x-"4 +XN| -- , el <4
.wo\ \Qou nvmﬁ.s = >m1¢r\u> -e--1 t2
5 da (t) = N;we\ﬂ _ mQte\r

bumz.*ozn Mean v \aance —
e as g mv.rv e

Mo aments .ﬂ% %« ot just
7 Hnos e w% "FU whase An hv x> F Tols
|
_ A c.n. §- oa%<un.
So, afy. E(xn) = %R%?&&uﬂ
N W %nx‘v 2 _Hsnxv

{io



If MN‘,W hes wmoments Fo~ all
\ﬁ(@} \ﬂ?r

..\a "
7

pnu.}rm.’d?.ﬂ MO ents ot Jlotairedh
ru \_urt..?u ltaant L% %.S\..*h\n?%(mpﬂ A O £ TS .

e.q. If £ lxa) exish Jor all a, fuen

n >
wﬁiw?)o?& &%\QP&) —~ mown tnits may wdt  axist

P oall A,

Aiani hng dist'a  as

BeHes Ho look at meo wemts oF

Qj..u..gzu &n..ﬁ.>h«ﬁ.

£xomple -
- b & ~ “AC.» \CJ\V

V[ (v -2) ; Varo

Z||Nw : for oA~ .ﬁk?s?»v_ﬁ S R Vy

= A=K, S n-—Heo
s He Same as

C.rnrvobxl.v(km,ﬁﬂ\.»\m

Liwit (v oa/oe-0] = v =agy.ely).

A =D

|16

11

Comn sisten 0@\ *«(0)

Recall © If e have
.\Nms\cny.)u Adist'a. s a “spike” — a0 vamance

Se, we seale by mte f camuvezence v

tnafil e have a Aom - kn&bs.nvs.fr N_.‘Sx..}.su

Austin, fu Con b.&.o.,)‘.xw

Vv (&, -6) rother than Ba iself.
e

. MT. prose m X wm,u_

Then £(X) = u

~ o Ny, e

N W m#v = 6YA

s X =% ()

Husever y

, s X #
Vo (X-u) =y

mmdv =0 ¥ ver.ly) = o™

v

y< W7 (X-p) ~ o, o) 25 nle, o).
Ten, e asy. £(9) =0

, > ayyvesly) =t
.Cu.nn (X) = - , % asy. vovr . (X) = $7a



ﬁ nmﬁﬂwm., o~ Example —

y = xp+re - & ~ (o, 06%2)

o

\’

fssume - p limn _H A~ x'e §

ﬁb\e.\(r M .\) X' X w

Q . .%..?.:_yh\ a.u.a.\f.ﬁ.

oLs - b = '0-Ix'y
=~ p+r X'x)'x'e
- g+ [Fxx3 [mxel (&Y
Se, phalb) = pr @to o = (3
y b 5.
Alse, VL) = gr(x'x)"' = inrvhw;x.xwl
R v (e) —> 0.8 =o.

Se b is w-S. consistent %?. -

I

Va (b-g) = (a (x'x)' x'e

Zc.l\
- [Ax'x]" [Exed

13

L.N,F\VV 25 Novaal = by c.L.T. v
T fucty
a (b-8) s N [o , er@™l,
bhsg o> Q" ?
(x xx)ym S a-
T=x'e 5 nvlo Q]
S ,anvee. [Rlop)] = @M@ o’

= v @
ﬁ 9 ] .hu;s)ﬁ?).ﬁ V

VA (-p) 45 wlo, eral

\/\ Uno bsServatele

mhﬂ?: Mat L loy Khintchine’s \?PO?O(S»

ﬂ\f.:ﬁ mmevﬂqs. \. m\rn\.nx el'e.

Se, a com 5is et  eshan ator \% s\ s

n st (x/x)~! [ check fwis 3



. \u
c 2sh .
bv o S| .w.rx.?._' h&.))D‘._d(. Lﬁ Quugﬁ*.o.r.ﬂ

CNavwanee mahix «\% PN nvl\mv R

I's

2 rx) -\ : OLS
ns? (x'x) ;¥ Suece rovk of dicgonal
N\ﬁ Dependent Variable: FOODSHR
ewvn @f(.hum. N we _,\_mns.oa“ Least wn.:m_‘wm .
rM Qs Yup Fohe Stk o | MMMV_M\“ W\MMm Time: 17:14

R -w% ﬁ” P V‘%v v . Included observations: 7358

Variable Coefficient  Std. Error t-Statistic Prob.
\;(P a . c 1597703  0.016358  97.67053  0.0000
,nuvs. 4 fode st Ad. erroms \m. F itsel % LTEXP 0162177 0.002339  -69.33834  0.0000
B R-squared 0.395259 Mean dependent var 0.469982
A hw\ﬁmf.ﬁ %t s &% A 3 | = N Adjusted R-squared 0.395177  S.D. dependent var 0.193339
& ety tHn S.E. of regression 0.150360  Akaike info criterion -0.951291
a ' Sum squared resid 166.3065 Schwarz criterion -0.949414
3 mx X) = . - Log likeiihood 3501.798  F-statistic 4807.889
Durbin-Watson stat 1.365369  Prob(F-statistic) 0.000000
1
[ = nu |
-— A b . !
P & ne(_er\. cale *Nr e ,
asfy. srel , 1200
.Nrslg ‘ Series: RESIDO1 -
o San & as o 10004 Sample 17358
J A.u a- Q,I | Observations 7358
Tr(ﬁy o - | 800- Mean 1.18e-16
Tl s ‘
’ S ?.Du Median -0.005030
m\@r/.P\«&mU ﬁ?ﬁ Caf u 600 K.e.gscs w.wwwww
Inimum -0.
Std. Dev. 0.150350
400+ Skewness 0.151758
Kurtosis 3.163682
200
Jarque-Bera  36.45689
0 Probability 0.000000

¢

5!3]




Logistic Distribution
ple)) =lexp(e, /DYl +exple, /D))

E()=0 ; Var(e,)=(k*z*13) ;

(Standardized Logistic has k = I)

@log! li6
res=(foodshr-c(1)-c(2)*ltexp) /c(3)
lI6=log(@dlogistic(res))-log(c(3))

LogL: UNTITLED

Method: Maximum Likelihood (Marquardt)
Date: 01/17/06 Time: 17:22

Sample: 1 7358

Included observations: 7358

Evaluation order: By observation
Convergence achieved after 16 iterations

34

—c0< g <o

Kurtosis > 3

Coefficient Std. Evror 2z-Statistic Prob.
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Avg. log likelihood 0.472988  Schwarz criterion -0.942346
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Method: Maximum likelihood
Uses accurate numeric derivatives where necessary
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C@d) -1.510431 -0.000205 -1.565E-06 - numeric -

7.
Fiaal g~ (o,6%)
bt R = /%)

N Yo \N...Rm

£ xample

Mr = “wx.. *Mm S

Z Q X 7€)/ 2
= pr Gu/Zx)

ﬂm + \_\M. W.Ne

¢ \mlmq .IVO..
3o, N 'S .S, consishwt Jo- (3.
Nao, (f-g) ~ Z(zg) = * Tz ; a 8%

ﬁﬂuﬁM:ovhv .Zxo\ ver. (2:)]
, (%2 -0) 4 Zmo\ e/ R\
ix. G(E - 45 N No\ /%]

Te a5 d (B) is  cfax) v a

cons st .‘Nm.r.s‘ﬁud/\ LQN G S
& ﬂmwh% £ x)™) ~ , by Khinteline ¢ Slaitky,

So, as2 (@)= §&/(&%>. #





