e N St 8 versy Gy prre S E T
C / Vr @ G- et { . g —_ \
ol i ESTHRaATOr G )
/ (LLT)
U ;& SE av, /J( ‘L'(tﬂlf\
UhFirown  geantef e

?

LL/? (/ }\ /ﬂ s /
- large 4 to

. @ [’“‘~ q‘b g:/a,-‘/\ 1’ (‘ A
_ A .’. <
e Goattly -4,

alhrex
7/

/z // A& 'fﬂ,‘)if“ig |

2 Aiaerica/ly
/-

t

[ o o . g
e Cpmfede

LUW} 7—\2} o N ’)_"}f/f /\_:/@@@O
/t/)(ﬂ(/) MAD (/1/ s ,é67 ; : )

EAE AN Y ilanss”
A '/, VNF D s b [
L /V'\ /'T-J/"‘a\/‘f s "O//(

\

\r

aboot 2 digile are orfect

/ N=/po I Lo
y \ ”

i e~ ! / N
NN H s
4T s g S L o

Dy ) —_ i
[=xP (1] In % 743 T M

Cor A= foor Un = 100

@ 53%(/)[(\/@9 %?Céﬂ tedence Z/hLé ruals
/7 \/()”) \,/y) . i

N T
NCyns = 511:!1; (91L Ci_j G/‘ O “(7:Cl r"’/?//c"} o) iL

{
- A Sezepy
GI-\; [/f[)(/'j) L | '
[ =1ty N hs
wanT l)% of tinee D€ CT

e I ~~
i) average jmglh (0 -7, )
{ \J = ~7 ¢ { i ’{’@ :9(:, g Yo G
) Aloung
~ ~ ’/
C 7 ey O 7’"/\(95["

/ I P L e e
S/ | ) tee) \///\ ([ e | ] 5) ~[\/\‘ O'[:},i\ 6/-\ JLE L"ﬂ{ S d(‘gff"/j”\)/olj./{‘
VR e R & G o Ppoblen Hos

.. ] j i ‘ . N . | ki ‘)
( /«9 5 /\c il S CO A amin b/ (WaVa
& o S el T [ N7R 7)) — ) N 7j
- /ﬂ “t ! /{ C / r/!ﬁ' & / 7 \JL ’/,’)e:»’ :) N f/{!’r.."”[;?kl?)

Ty RS



%y

F@) =

Ved) coe M ooy )Z/D =
Problem ¥57  compoks to classicas LT

o _ A -
]+ 7 kn/)l@?ﬁ ffq - L,)u Cop 21w, 500 =lrung
_/“‘,.—~\ '

P vd

~ |96 Fco/‘/'\77c9
ga,Mﬁ/e; o Size N, JSse N =1

=&y £ yroo
C@(/ = 95 pf reng

&R ” \",-
Whepe | <0< X

§0 Lf HaS o1l Coflaiel O 2hd |5 Jod no7,

CoOJ = L‘/f—i = 0.97
AN e
len=2 v U-L;) nverspe - centes) lew?]
e S “—\ —
10D -
1’@ \/U-<7\/y\ are }f:c> LJI*/\ SD; O:J
< A
\ u:/— > e Z __?, . . | |
ren ’ L L‘) . ﬁ/\ “a7s g — 2 /'!L;,,uﬁ'?j S
e th’%w 0/ = 372 J% For large n

(—:ﬁf\ +\//9€ _1:) OT‘;,._;P; Jg = | SO

E0H =\ 7500\ 1 o5 0o = 25

Page 5 .
E4* = ;7/&,) A+ ’2/70 ,L[o') ) =299 5o O'%,!-.: 20| — @5 ‘—J (?76
0p = NI8% = u33028 G len = 302 (u3,308) = (69,78

len x 3.92.  (eor | larse 1),



I b TR e = Sy Lt
l)\e}/\ bjl — \\—/ O) 90 Wm [ ['_”) //LC 1 & L/ / .[_/0>

-

“The  orderes) SHeered resichals ape 0,0, 8,US)% @72

TE T =q0) 5 Fet o) avd @) are closn,y )

an) Ate Leed e s Y= ldx, Tl ordered
97)</0m9 recideals  are & 0,0 2, g/

A , -\\\‘“\./\\
Let Cn=3. T
&én _
z o )= o roxgl =8
(=t

™

A

(\’l.bp ];O+O+0_}Cp

, \
&
So crr}/() anrd \/:Hl?/ﬁ
=0 T=2,

/1 (he aftfractors /b(ﬂg)[) ter _@(}3‘000 have o lot
/@9} (/\(/‘L‘;\ fC{ '.0(‘ l( ‘gy “}/}\CLI') -ai/'[ o [\;Qr-%b b@; ? ) ¢ (,) bO/ }000

£ kvo Also CQ@)*‘ @QJ/

1y

7) P22 The (LTS ggi,mam% it e I 3700
enerl Sharts 15 vreldd Cor Selatuy corter
Types ol o lecs) ot ECL?; 5 1N WL Col ?'%f’/r/,

NI

(
\\

7

| N .
1 / !
j] [ U9( /\0 é@L c 9 a 9"%‘41“"‘/ /V\Jlfi"(f 5 EQLTS Cor ;‘%z’?*’fﬂ’f', /

I

@] l ]ID ./ '/f_\ Mo ;ﬁj_.{‘daif‘.q »-"f; [ecoien 2, . ,,((l)/ oo
D) mode o« Jount Jistrivodon % A ?//




i SR A7 A Los / y o

S o pxl [0 alon
ﬁ

‘__(_ P
LN - BN, /7
v z«'/f“\; (/ "“\,? §7/’;é? me Ve /90}?"‘/(“0 =
‘ /

&‘8(’??\ e 0)5-»‘%59(?/’96&/\ m&ff'i)(‘&j, Hence
f @ G/A/ et fﬁ,’ l"t.z_ / d £ Lo '/C/U(‘ 7[‘cz Q/é; ';C,,/c 75),

[
2% = 0, %, |
/ X - ‘ [ ) X 7. ] el 3 ) (/L//‘vg “:/(f 9\/, gy / v // Cr‘//

_ 2 .
fhen @)=V G ore fesz L g WA

(R f/ 2]
0 ] e
Her e /ﬂ;(o) CCR/ ;:? o —4{3

\0'

73 Datea «Z 2(( )y v e Slored (A a thacteix

o= /) NI

‘ - T )
I \
’ i _J y? ,j\
= 7
o ¢
— i Y

Lotk T e //\/,] /) /

‘I LP\, X (/’)“) 7”>/- (e Pﬁ/?(/}a*/[u)zﬂ

/N € ar\ 0# al ol o }/{’c‘!w/’“ X /S

_—/ -
. f’>< » E: ><( * » 0"} .
/= \\',) = s. and the ﬁ,\/) F [« Covariane
s ’\

E‘k’p
Matr i 1 o3 oy \X | = £ K-Eox)) X-£x)

(Uu> . [ hat 15y tLe 1y enley of Cou / (S (OJ&Y'.)K})'I O\":J ¢



- ] N Q
U5 W ohke o< . CoATG- S &
Sl

w /—6 re

i R
v_)’ - H : \
FI Conrmumse /£ }
Pa /o
A © /cf‘{, (—df ";/

NGl o B S O A
Nz kT wls bk pp
e ! = N /,"
.
vl PR
//{
S SE Wl B oA e
OL (Z C/ (‘ § (‘\(j{)t /D{}/ i (/) C/ / = [ﬁ/ C;./[/
! <N ] N, it
) o (:) E\({

424 qpo 0Hp The mateicx lbr 7 en \
l e ——
|
’ _ , - e (7 .—I/{ & CC&
v (S re g @ e @é o
- /:_5 £ ,\ ~ .
) ~H 1 Dn oy £\ A beg Dy L
T ' ) UA .

Y ED o | H4

MED ] — 6 Iibn]

J /(/:\' L l/
ra ! A * P
T (/=5 &by lon fr, egren
[ Ve ~“ = ) {.n ’/ /‘.
7 p )
o7 Sor , e
A ~C_oR $IC T NS8 s aff I )
e "7_\/ > 7 L‘(@ (o n G ( e e LS Z({ )
o s , .
3 [N / T -Jc '“,’ > - [ L// /""ﬂ,;ff'/‘ e
Jfed) too Lo Mpe -
) - ] P ) D¢ 4 —) SN T /?/t"\ Z / or=y r Le ¢
o) Tl oy edpo | 2

=0
#* |

J )
) /'
A \\[
[ ety +



7 N
I ~

-/ z ] “ or i S

& Gl

/
/

4//. 2 '
- ) : i .
sy O i I, ! 2 ool 5
‘ L e < AALe |
\ S / //") / - e g P g 3 J
\ ) f ~) / )
. 0 '\\ i
| | AN
I r P SIS G s / Y L) - )
S e STty S

e d
Co o 7 2 : !
& ges ' £
o : , / !
l' ‘// c /‘_,’1 - / “ // '/)V ’/"/ ll / L/l -~
i ) - ‘ k s
\ s ~ ! 4 h \>
"4



o > & e ! Se 1 DApgPsn =
O Y o &g W e ,,»"f (Fandey [/50#@/‘9 A @ L@f\%rmw
conghad Ueetor g ek -

A oro 3 be ceon (0 rmelole CQ/\9‘.{‘&;Z“?'”" Matrices.

Tlen [T (X411 ) = Ex)+EY)
E \Q& 4 5) = ’,Oi + &

Coy X ) = covlatin) = A covix) A

;»;} P/ A pxl  rardom yeclor X hao e

. e PN [
pP- (}‘;/\\a;\Séofm_( Mo [{ivapiate N07 Maf o e T /70‘:'/('(;3(4

st AL T

’ iy 4 3 S SL AT W _
},< T \""P ,\--:‘iﬂ} 4/ 3 7 # _)_( Zl_&; G whoveycate

=
O
=
&
2
\1
S
<
O
>
5
N
X
T
X
<
D
D
4
Q
x
N

+en & hea o {7&%

P) ~ /?/P/; lj/ll QKPL \L /(//) Z ZP/{,/)?

L lere )1 | = Jet Gt)
T
8@ Tt p = g'ij 7T and EZ“’CM) 3 | C ] - @/z

) i
T § oz ¢

s | — \ ) . .
-71 Ly \K - K(l ) D K’S’) u))-@.rvﬁ “‘/1\6 >(; Gre ",\_(} I’\/ "’M}/ {:\’"‘/‘

} A r -
BTN Ko~ fJ / _/ whope L"\//( ) ang) 4 = diag v ?)



NY TE X v
N i P PTI '
— P ,(,I)Jf / ) Flen ol S cheel e
cre MUVL/ T o %Y o m
| K’\h, )2 g ) ' ,, ’,’3/{ ; }5,.{'_} /

N\ -

~ LD !, - \ 3
where. ;= EXe ano Eyz cou X .
- b Udf »

@ [’(V\DW [f&"\ Eham L { W

\ // l | H t o ]
‘\7, i }/v'l{ '?f T [

5 i j/‘ / \\\CD \_/
Tend  dhe dist of (X ) &w Fo Ay
\‘">‘/Z X} ; /\/—B / _

Soln Q/‘z) s /\/2__/ (/7/ '(\a {. roy

6 X~ pls ) | |
D[/howéaf([\* N \(’T \4#@;«'\
/;\\_ % A/ﬁo \‘,/'L‘ ) A a f\d >7.r\, /’\jp_ﬂ/) \/;(_7/ /22) -

ot
e s 4 8 AT



-—

l) e | ; e .\, rt ) [ ~e# ; 3/
K o ‘ ) X A ¥ |
>/(l a ro §Z ore u\(}ef-e,()e@‘f@{(ﬂ_g> ( ‘-."“([’ é'é/?_ - O

r) / 7 O _ {\ \,L, P N - “_f_’ - ..!, e /4:];{—7;/ /r ,.-,f f)/C
l% /a&w@\}(.} [\i- e \)O(/{( d(‘g{ & .// & 4 )) . (]
L - o t A koo o L
/ coariate O ,/E X1 0 —= (= Ao
i G - e
Ly ) =) AN X2 coddd e

N cOorceée \C’» 'Ill’f&" LU g - i (?“'\.57) t’/f) <?;¢’\/(’?/"(L”{'/' '
/

147 J hz\@w 'rf@f“ \ D> The pop  Cerrela { o

——e g TR

iy ; | o2 . \
he TweeNn £ T he) O 2 S oo @

- Y ‘ ) . { >( \ Y
7 Py = LoD /] : >

I A 0
\
3 4 f VO o 2 /

w hich vara bleo are tnp? Xyl X Gy Yol X,

\ P

f@myz) e /:{_‘/J”Z— = 02987



i »
/ e st ST O YTy et

\/v /V/)(gj)vj/\’

1;5 /5

_)'\() \ ke 09 st ,f/v‘g'(@f\ O A \,«"

1 AY% ju?; ({‘i;\) Ia ) Where

2 o
//MA - /—\(/f\“ Anrd j(:/ = 0 /‘LIA/ pes O’Z/é/L\\[
ﬂé W B e feria |

~
NN

/8 Kkow”@@r EZ pv TEX ~ W, % /~
e - / |

] oty (00’\\ ) - 27 %
f\ o >(( | X277 g [ Mo 4 9 =
A € RA r 2 7 P - N '

\_-‘—\W—N'\\~\ A ’ ’ & ! & / 7 2 _
fanowl 10w/ ~<\ \’M > o 2
/ C < / /}’ Y N / (/ 14 ’f YA p 7 S
=d z\’ - Z— - L / /’L »\d ( = & AERES O)€ ’9('—""\5'}'./\(57 eda J'I':(. r/(‘:/‘uf ¢ [
' ’ s "y \ s /’l _‘ Uelue ot
\‘,. '!\/ I e ] — -:(7

\ = {” Q (}\ o b }
>K 4 \ . i » —

W kere lw—/ C.O\)(._ﬁ) ang S - (oo Q’/ X ) (\( [\()rX—E)(

Lo L -
SCelay /% lj

- é)c) */l anre

oY\ \farr\}'/)(:z(k);;!fw@}#gt\{\ z“‘ ¢ /Ccc,aorg



&“\J \/m“ (\Y/X:fg) \:/ 0’2 [ S g CcopstenT (:fff?ﬁ@’!)(

EY Ver(l] coui%y)
i&; b:(/aﬁcﬁ}—i NO F;;Lbf/ &; ) 7, l[@()/ <(0J Vo )’/)
Since Cod (X/\// = (oo (\\//X/,
Thea YIXz2 ~p) (Efipes P )
e B = £+ L -
Vo X
= F(V)+ 5@/\/)31@&/ (- £
q\ Var(x )
iy = ‘COVQ\/‘\/)
‘f&‘ /) Var(X) vany /
19 Vorlllien) = ) ~covon) L oy

Ver(x )
= Ver(r] - fpav) (v

\far()&v/ f(xfy/m)“m

= Ver (V) = (Proyi] Var(y ) = Var(y) /(- Cevi)?]

ne Je ) [ine
[ . . - A ¢ ey { & C\( ¢ h
/\/Oi" e ‘%’}\o« T e M€an (U’/ C e

= — — (Y ) / \ Vo ) .
Efex] = B0~ py Fx) + £io) e X = ot BX
qf\[)r w LQ'U\, Y—; EQ() ) “’}lg ‘i}/\g r[)qﬁgéf '\.//)I"OJ‘,J/‘\. ([:(EQ) E{‘[ /) ,



Flen 7 changes by foqv). r;&/ , 7
Let Lo = fifﬁsx{ so Tdet o . 2
Jvecw) g
W Aw ey Leoom X/ Thoy
0/
Ef)x=x) = E0) + £60v) Srecy) 2

A

_( 9 G\’\/ />< §‘§ar\cj D(r‘d 076 Vi Q“"('O/\ 4 ([/\-0.”5"\ EC/}
- | | S50/
/B /A P><) (\alk_c)é‘m Uecdon X /kﬁ/; i

&l ; f 1 ccd /’ \/ C .’\ h Of/ NQ . /(@f\ lf’;";,’ 53 R ‘F’L,{' P C/[E—‘C/’\? . __'k;mf’”f‘ll .~)J.-;}' A
¥

| K /}’\C/,Q /D/h 7[ /

Z /=

\"L/ /'\Q /\G //( ) t C A C@
pors NStet!  apns o .
e wee S A T A hown,
Wty ’& LLP(/A)J/’g) (_,/

Bl Tr J
5 r T[\Q AN 5O ep ‘// e ><-C;7L/ E(:‘/\ /7/44
Grn) Cov L?j/l - j s

X . i~ < L1 Eay 1 ,-"\I -
> Cor Some  Contiamt ¢, -
Rt (.j,

o
o
W
—
=

re )CIQI-/’(/‘Q‘TJ(?‘//\ /%LG;&J Maf

U =D 4 )= (N V7 T
A=) TE ) fas o

.»tffquozo < (\) /',G-

/=



FAY) ! ’ -

- E) A/L—'Lﬁ E_\:?/\/) é}ﬁt‘.gfj “ P‘\-’J /‘; ;J[/ & Con 97‘10 .

F Ml rank. maleca  ( here (Z2r=ps  frepn Xty Ec
(\(L #Or\ OLH (ua//\ q,'cD/l ('Of//m r/y /215{-/(8cr_09 /5?)

</ X ‘ |

[@/ | 21 / = U+ /M B bmu)

90_;:-; € g.r-'7><r‘ constant i-"}"\&*?f L X L”f’@

ofF X 5 F _vealar

Hl') jﬁ(fi FC aid B C/ existe  Tlen

[ ) 1L L >§ ~EC ane B (c\"/ - )«"e'f"/’E/« @ ay S b

ey -
Efix) = =1plx  ylere
=~ = M, — 7/0/ oD [ —
i C / — —_ i i" - B
where 7o and O XY £, f;!zu:? W Thed };(’ ie (=,
gw \a lug J/O vie 20( ' 5 iNece A MuN i L C

7
\ ﬁ, VL(,)‘ Y — \]" K) W/ 4 6 [,t/ (/A €€ [//), W/(//’y {,;’(,,/ f}/
- P L

QI Wmf/ 'y ’)

E Qf ;f@ E,M/v 3 x 7_£ + Y/ M+ M, (,<7{/,/7

N +?://’ﬁi?« % (_';’/07/ _ p 2 T ran.
L s A ME ()

___//.k/\.\_’_,."—'— o e—..

SN

. \
4 o £ f p
&u\z/ “he pesuld (-:rf//&wﬁ &7% 2’@*1)

7 J¢e Hwb 34 CLoes o)



[ e w Hrere T e
k ; / \ﬁ .7
'

IZ) ba - ) Q(./) al'e ﬁe O)CL'/LC(/,: T/\ﬁ F&///l
79 areg C%W le) . Mahalanobhis Qistan e
N T N Y A ,.
where T W) it

ard )
Q;#q"mﬂ'&(-\ c

c. ol fivaciate [ocation e/,ﬂnafc)p

O k,_co Variahie /Ia'cy{"'fier) o)c‘;/}éffr‘a/i"'
L Seo

7.')\3 D &/4 / — ( '/&,/7 j:!;”’ K?(//fl ) " g <,/J/ hoa.

- . ’i / | ] R Yo L.
()CQID é“f C’“—("ﬂ’"«(,) / {C e .s A 0{0‘5 e G

(shanee.  ane
_,i, ,/D_ S }
P £ — 1' . g E{. "‘_ \ %
Z \/’ /ﬁ/ 4 AL /7 O"!c n {-’mﬁ(ﬁnﬁt/ - a ’L"*{‘O;/)
to dhe 2 ocre 2 = Xy .5
0/'
D b ’«[ / . {
| ¢ { T NL L t (’) o ( ,«1(: 9@ ;'M/I/@ .;Z (;CC:J/‘/\C-"" (_g\ - r,l;/; _}\7
. n 18
E‘L\) ’_———; G &~ / ,‘) "c’“‘,{*,,. — £ a0 s
24l The clagsical Jistance /’4 “y L se s
- ™\
f/ %o — < . p . e ey
() — x = %\ > X, 69& mﬁ/e !///lé"@fé'!) ane
VY4 - ¢
; )
. —_— — { i 3
cCwl= 5 = ¢

" ' .
= )\ i ey )
> K= T@/) - (W) ) ]
a-t T T 7o ’

v
f =4

G e ) OUapian b )
75"l C APiqahee rctTid ks /

//
7e



