B L DUA
) sbmelivdd .
%
TWARATTAR S | AR — Yl
7
s o pesbaon S

- s F OL>

\g? \ %\):r‘ =2 C@Quwm "ﬂ\é
X P

dk@c& Vi ,f-}
]
oxdavs Y

YA YA vl W\M\ v

wawmm@w\g e

b
z

w Fag  novan 04 o
L,LI'KKV!N"-—H'LQ i f\‘

{vio¥

_ (A AY
-ﬁ%vﬂaﬁ,









W twmsdee o oPL”W%—
o e (et B5) (IngviE | Vg, )

wrove [[pll, = | APe: B 04|

I

5| LassO ackae]

6 t\f\ow{«é chwxaeci SetnsA Nty P

e \ DJ‘V‘“\"“ x%@




o wonwwie (wk 1BF) Lag—Yil, ; ligte)

wﬁo (&)= (F1(B), T2 @) = lAg -z, \fbh"f )
mulh - cviheviom Opl"lwnc‘l'mm; EEQ‘%*'?\ 1

0=20(p) | p levil

: 0 / ? : Hoan ow --ﬂ*‘tf\ﬂ'f -‘3"@*!\{“'
® i;‘* < ophwall ‘\J( %\?) < balker T4 4 \

() & |
Po(2) |
Falg)

' ‘ QM% S {)D«‘&"Q\”
B s perbe ocpRosl 00

\8) \f




\RQ%U\\A’*“H"&.& &US;V_Q’&{U@.VQET‘ N

<7

z Z W zz’ \
wanione. Lot REDY (Ipe-Yile S §Bllz )

IAg -yl

Uwa\\% we  sef 7\1(4;%> awd  wlve Lo )

(rey 2+ Y gl (4

UL AL AL




I&QQ“‘j e wenld ke o sddve
Miniwne \]M%‘——\/{\z’_}— \4\\(2(\\0 > (wv hav&) -

Joo M bed couvay CﬁW\%ﬁﬂWFOW g, = < | B

|LAsso ’ [ R Tbshuivant 1496 |

miniwn e || RE=YE & g\ Bl e eduwelwtly uunes o=l

et o lBlL =T

' el gD Prows 2010
DO‘P-\ ij {4 — o A% XU gpwuhaz LM(MWL v y

not alwoys




Whal

1
(9, NaAIVL

whew  FB) & ine—ylls

BQJ’\M—ULU\ 0 (}w\d + 05

Valies ofthe Bs's -

Ewpw:[a“‘é :

A‘t’\i{{%lﬁﬂﬁﬁ%i «P'f lhdM(ﬂC[ S()&z;(,flﬂa no

) s dutbecavhable A0, B=0 by &

Q4 (N [,\MLQ‘: P ¥ S \wa (“4 i )\

b lear

avew Ua(u&‘so(i o -

,J g q«fn‘ﬁ\"i»‘?
w\/\% e C{ _ oo i VA S¥ d 3
I\ e Yl
W o |
Ei LGj?’b\ R ngll pwuij(% <ok
B
Blet

Sl
os P Gews s

hew & nove Qively lo \\&L I gj?eggl\u}



I Cour Pressed Semsmad

LAA WA UAN \L [\ E)ﬂ'i

%\o&ed( to /‘c@""‘\l’ :

\/. R\\;d\\ro\‘(A —ZO’M] e
L e e Rl @

_ eomp \ (KETE el
o W AB-YI it

YRS

Lo vnd R
o Nese —s velax g Lo b k|

| T ‘ < e }_\*ﬁ‘ ?
The | Dant: ) s e sdwhou of why )
] — %uCkﬂ(l \? s veolovabion ok A%(Pﬂﬁu"\/)i
WA WA L “EH'( 1 ( r7;ot. _ @ A) f\Y J

Wb(}ecj( bo “A"@%-—\[)HO{?-&?\G‘ e, [Kawsh kuhn ~Tucker |



Blé) \<{<T Lodu homs N omd ¥ ove vve\o\EeCl-

L/ A S %_9J TOnnin 6 \6 15 TOA E)o*{‘w\w k

L * i L l B’I; W\b’(‘) EJ{#O
ori7T ] Xz non e B apid B
i&:l_:_i_d_ _._,j g:, ¥ i Al ByS - ®ve ned Wyo -
%, pe

DO\WJ{%\% : How to CWDOSR_ 7\?
[ reaﬁ wbﬁg> 1S ,Qcambii_ w\\c’\l\ \m@b\ QYG(GQ(:A\L%-

A,M\

N = AB Y E gi % Nl0.6%)

\ T
\lh\\ .._1 } P\éé. = A{dlg'i +'-f+}qﬂ&£ﬂ f\./}/tofé"?) GUAC\

e \ P{gg\\ cs (zwyp )= 1 — : e
Lﬁéaﬂ? ) Z\T logy P ¥ oo
et KN =6 \J?,Log\:




Thaore heall vesalts.

D S—- Ye:ﬂ’vxd‘ec\ ‘\%owb,lwi\ quslrou\{— OIr A

o

<Swalos gg <k Yk fov auy  C-spars® X

(4-SY 1, = WAL < (s 6s) Il

g/ & Y{’>)f'ﬂ£*“@c\ @‘(h\{)%}ﬁﬂ&&ﬂt—% Cguﬂcmj( 0@ IIA(
%g,g‘ S-ama\(ﬂ&‘} csancr at rach Dt

\
X ,7<' ave S ;S —spovs

[P, AT O il 1N,

E Conddy  ong Tao} ZOO%J

Occ' = Sac € Bsic'+ mox] b, St

[ |



T\/\angm [ Candl S aumd Tao, E@O:}j

B s S sparse and  Szs + 92541

1 — g Qﬂ+ )G %LPULDW B cley S
s the  Dant 319 B obey

with  probbility  Lavger Phan

4

2 , < 2
lp-#l, = C1(ziy P)Se&” g =
— 1 - 825 - Os,2s

PSS

HOW Z}OOJ B 'H/HS 051"%@.4@#7@*/2 ?

TP wn ke bhe suppord 7% of B W sdvonw , +4hen

RQUEYIRS: o
(e (& el 10 Q\”JR"!"\:’-:.{‘ij
P N {%
| : © ot Y €~;..pe<..3f€‘\ o L
A st 2 BN Rl = ST ot
14 Ss - . pr -
o SO VY o o kﬁ,&éov't\(&:\m‘c

— Lackor




IU‘)“% g?»& + 9‘3,‘4 <4 ?

Back o ¢S+ AB=Y

O@ A oave Q/imlcw\-lér '\'ﬁdﬁ?wd&ﬁ\--

I’:ﬂ gve \/‘g s CEJ:\./{A WA NS
o vonshructed  wniqn ly

—W\Q\r\ OWN\ gﬂspwsfo, \/QC\‘C\( F; ) b—Q

f’ P

-\ OUA fﬂ% .

?\’OO&— }\0 ; MC} iga mjch _wa/l[ Ta‘?) _ Prf:)
' w Jyecpoys [>

TF ok cant:  Ahive ave

i H
/ ¢ L N1 @
2 S ,Q)fmavf% &”ﬂp@up{ﬁuf coddmn) .



—T%&NQMA

FD S g' SpersL QJ/\C\ gZ,S e 85"?5 <’t -k

I - B

—_—

Z

IS

P
BAWA [Ez, 53)
A

~—

Il

(& »2)

1 e Dok ya selector B cloeys
DA okt g luvoee Paaw A o + cont 349

2N Loy P

7 5 Y 2 - \\
= C;Z 7\P (6"? i Z L tn lg‘;)g‘ ) /)
A=

2 V{}"’
£l '15* - Bng—,’ . aMov L Bt = { '

Ll > &y

oY wis &



R e

Q4 qu\\mmm\ [ Deveinn | LOU ; 294E T,

uﬁ\w?*@\ﬂt A‘I\O\L\?fgil (DL ﬁ“

~ S ,n, 7
N PYDPOY\;‘DW’Q Grvowty S~ EY\. ; V\NSF oy P o

Z
—  Phose ARG O AWM (&, €) e (o1 ‘

Wow) dan\e b veckoy 18-

I—TD\(\Q)Q_, ‘\f\(‘amﬂ%@zw_—\.

uu@w% :

Fca (§,ﬂ;' f")m’)r" on duviie e\ EVOWL Coun'st mlrovlo& e

p< fee3E) T e

P._,‘;»do

{ > foce, (s¥) P)l Ro= B1Y @

Vel vnderdgleyan e cd



—_—

6 For  randoma A |

Qd Gave> Ro sdutiom

_12’ *Y\/\Q\(& T W%Qw‘k %%({d’\u&) Spavsk %@WHQM

o Precise ‘fmcﬂflou (yQ\‘U)Q.em Y’M g?m%i\ig aw\d c\\\omeci
&Q%WQ @l' Uhd!i_\(gmwt&mifj |

g*’ricjt Spqufi\y*fg “tls Jroo g’r‘rovx%-
lQp balls  as LUQG K "a?aw}%cé (,@Mdmm‘(i;l

<4, axe SW\’?‘L& WAL YU YR

@@Mak) %PQV?I’M " Qq{_ NoYWwAS ) 9

]\%_/5%\)2 < c lgllg Es{auff/ﬁ—

Ub{wH\MHOm l(?) ﬁ ¢ E\/ Eo,ﬂ > wwwjf coeh[)iowﬂ—\ are wulk '*Q“fz -



[Coupressed oy, over Ig balls: |

I

o Po

o

& ’Qﬂ' bct”

Canssian . Add autvies

\/ o, AE WQQW(QWRVQ-
Py e

e IZQw\am'm% Uncev{-am% ﬂWJf Bo

» Be IS 4 PQ.ftud’ A Qé} ball - Ba:/f
oL LO&)‘TY\.QV\?]OV]-—\[) %(,CF?OWf 'H\/} p-Y

1< odam (Hy, >-n/) \3({ P>

Beowdty: .
o Enow lodge ot Y gives VS

!

Documamted usiad 6@\\@%& N i s

e

O\m (B2, p\l2) = %{*P Ao\ LHV,M (\Xo)gc{p)




o Kashin, 4373F:

dn(&,? \Qz,) g A Uj)(a (?/ﬁ))g h“lz

o Goowdhvic Punckional avelysas [ ke S05]

!n))'i/q," e -r)\/q,

d" (Bap 1) = ¢ (4 + ly(® A

L Q4‘ - Mluﬁt«u(la% ou‘l
\| B4 - R, 2 c (4 + oy \P [n))

VNMMMAS

-

/(/g;;\/z qu,

Yo conld combvol  Hhas bound by changang, e numbee ob wectuve waadt n-



Doviovio  (ourwmaent Wl
Cain presged U ng -

Thaovy .

« A bt of pregress
0 @M@Wm OM hay mowic omu\*g?\% and ('/umHomﬁ anulycs. (P\E?)

.0 b)/QM %@J( GlULC{U‘i'Dl{"WQ sounds avd  ovdey ey b wantes

o (,ng*‘u\ﬂ)rg ;

—> Need woxg preust .

{%\%or't%}i
e Known é\gov’&\m; app\\ec\ to e probtounn .

e Tt w\(\%?

—> Needd: a %CYL%WK dﬁvi\mc\ (l‘fow‘ G’S ;



Mint m ny M cis on M.ov‘s [’50‘_3 ,(40‘5]

a gam&‘.
e T wo p\qupvsz }\fa_%\z'e s Researchor
Fored fo Mave Foved, o pick
n Spar«@ O(OBQC--% <wcll  vowleee o
L (ﬁ}u&k\’ai;\\ﬁ ) 'D‘QSCWC/\VI QUK -
%Mk | Q{(Y el “\)\/‘\lOV% ‘(?é’%{' @(ﬁ. Yo NQJJ&W\:{}JJ\
® Y’l,. -/\/ﬂ /{10§ )\/(/[,{'6}) L} _')‘\‘V\—\3h0\ﬂmg \(V\QJJKJ l;‘V‘Mj\ \!V\ piel  an O‘l‘;
. AN \jl\)Q, Q\R(XY\{{'

Qé\ifm\\c '(:or "%.‘ |
have & @ood waty e WED UL

[

[} Y :'__l\h_

N\s

p—



2

M way E(T(\/a,-'-/ \/VJ);"/‘M
-

Ig ) 3\‘ﬂhiﬁcfluh L@U\\o\ {;.;ﬂ@@t;& m\lg M%W‘at\t

h ¢ heuld %"‘\m_fé M\?V\ _

o

JA
Lwc«%re Cun  CWOSE avy  pveown

Pmc&dﬂ-ﬁ? C[r Jr"%'\!} (}‘f“"gu

Q;\J\\MUJFO‘(S

o Fivgr T waey appﬁ@o\ to lEwown

| ; : ‘\'O\U
[ v QO\(C\\Q\(% \Qetaow 0 (DLUAR up W \)\"/\ ex\ﬂ MA
o M\J\‘ ¢ Qg ) : . % LA .
Q{‘ 7\ vu\‘w\l M 0 0&1(}&4@(}\. Yo kﬂ ‘
oM ")




l@&mdﬂd Nocmad  Maan on@iﬂmj LEarhﬁ 43};0'&}

e Yo~ N, ) i |
: }._,_> M €0 ) = @‘m maY & LTW)*,U\\&

Ul =7 T 0 Wl=4

S w@'& \fﬂ o LS

<At o
novio bviOus -

. non hingey puAdk

\:ﬂ\\(t ANAPNTD \
QQBL(’\{EC,% J(\,\Q ?m(@hw\ 'er aﬂU%OA

patat m axX tre 5\0\01 yig i<

———?

e()= (131-9): sayn ()

\{NNU{!/” omd  X~TF Wé!v"iﬂ qi L= )\_{: -



I
Dot Miniwma Deciion ’T\f\.&nv%?W

‘\W\r\a’& AD YoM net

, 0, (5 = M) /s

Tor SANE LzP(ggf

whave M(g)= M (£0)

£-Spuvse v\o\’mw& LYW

o LA | Ao L= (A%M\l 4o A \xa)

E

> Do formuna  N\ST ‘(@;B\ = % T g -8,

o N !P ——Dé 6S {\1{>-—v)00.

nem

d“& OL(% Pa.um-\i b M

\’

A
undvsa UAPMW.&

Q3 wa
P> 0

"2

get

MsE(E v B) 2 Lo mule -




ot Using ¥ lov il

i wax KMSE (%, F )

NFe T

0 'ﬂ/\/\s gOYML&\o; Cuwn ke\\ M/\l QUO\MFOV\
ﬁunc‘ﬁom

{ NOASY 8l ¢ oxvuar ems

e —

& C@AJL\\NLQ o -Hr\ﬂ, d‘eéc‘(' ot e oA

/

\OHQ

Y Pro pev Be

y!

A MSE

asS

A S

g—-—b o ) .-

—

—

S

I—

M (5

9P-—l"/\ NW‘ %qur\\‘vaz

I

C.xte g?

wint wmaX

@L -H/\l/\ﬂ\)wie (AN



@ ‘T\r\Q, DM‘\'%{Q %Q\QCSFD‘(‘ : "‘}:'%‘:Q J(1§\"'C0«/Q ebjr%ma\\;wovx uﬂ\ww P Bz 5 )

CQWO{ES Ol)u«(."\ T ao : 260:)}‘

\ Phise T‘Yovzyi\mm7

( DoTa va‘m@ma\ﬁ‘al

. Obsevued Uv‘\\\wv&g\u\"g ok Plhuse Trang o 10 3 Dioadis cund T enmney
x ‘
Uh%{ﬂ ww\mw@ﬂuﬁ @%M.\‘V*é_,_, b 8 i 2,004 .
s Loy o<p=i  Bb Fomcart «f b

o 1N Ge\' Fund  wrdihg of pr bo
20\0

(A ]
e

pyD s ot Mhaan M




(ASSO —)

o p\o,oargss’:om Shyinkage ow\c;\ <elockhon v Bté 2. Tibsheent 1496

Ay LassO -

¢ TI/\Q‘ ('/A{S(O V“S’(' P‘DV GC’JJ&G;\ o YV\QJ(“(,Q,5~ BQ Eo‘(éojt’l OlMd W\O\!\*Q'\'\uvl

2012
l(COAMWLe\( Saena ) Nymdvi cal M\%\Q&Sﬁ’
e‘r@wuvcl a \)Lf\ii%ec\ 'W\Q_O%é ok S-"{pav{;@ \Z,»La ‘j'%w\{zaobxm cun e\
D“’\W&ﬁ@v’\ﬁq‘i‘i (¢ Auck o W @)\@\}\()\DUV\ E'\DQLQ} nE {\)Q\‘-'gg}ux 7
2014

o v HD 3. Maieel ;200 = Leant  strochuceel SR AVEATY, -



