PRoBLEM  TOLUT)ONS

FUMD/"IHE’NT&}_S ©OF STATISTI/IcA L
SrcwvaL PLPROCESS),~NG ' ES7I/IMATion
T HHERY

BY SryevienNn KAY



|

A . c* 2 ©
b~ /2 = T2 )
Cinea = ﬁ-—%{ Oran = 2-°,
]
C{n: -

2
c_;_..ﬂ':-;:ﬁi
0, 16 Atdec
2) No A w o M/MLM &«7@‘&&‘4

-
O LlLeerz pvdeed [O0 phe
l ~ - L lx-y00)%

bk L pog ks of K feey o mHT
PNy Fgy 4 (*‘?7}/93_} o A{qijd"' nha O 999
Peree fo= asmeton o fhety To e



2) X = C4w

(x-6 6/
w 5 . ,
plrle) = 2ro (% o
» (&)
= f’”(xﬁﬂdg[&/ - Pl x5
) r &7

1Oy



e W_ﬂ, p(x, 00 F plxlé)

9  (Ra oftw~ o~ gt £ (A)=h . oo,
E(ﬁ) = ;3'_;—5_ 2 A+ (N-2 A+ 2 A) = A
ijmww(ﬁji T/ = YN anH

P ol
4 / 2 z > 5
A (A = 4 T + = %ar]
(A 127 ™ n= 4
- f*..é . o - NIk
(W #2) > (v +2)*
v e
A (AL - o (A = Nre _ 1
(Nt2) 5 A




Chopte~r

A - Nt ;g N/ .
v E(dH) = E(y Zxa)) = 5 T E(XM)
= g™ fo—iaﬂ( gt >o (M ,u-a.,eq,a_4}
=> M
oz ;a.-) = j,'a.. xmh.( Exﬁ'[n])

= —*-'Nm(x"'-[ﬁ)) (}([aj'.-ﬂm TIh
D x*{n) s T20/

. -
W(LL Ln]) - E(,:(_";{ﬂ)) - E(;{ ~in) ]
T g% -7r¥c2g¥

N~
E(g.} — %" 3 9/;,.: &
rn=o
A y N/ )
=/ ﬁfﬂﬂngfa/ AHMMW




N=

e (A) = W(,ﬂ' 3: ["")J

7 i
= o ﬂ-’ﬂ--( 2 X {at)

nI6

I

i ;‘"‘L NW(}([.«;})

A 4 £ ‘A ;42
¥ h = 75 Zh E(R) = 55 & £(h
L =17 L= ¢
= < bk

b >-—-...._
-
>



3/

dxﬂ_’ﬁvdw—cﬁa—?_.,f Fn&::J%J

Ggmjﬂjﬂ <

X Ca ~d (o g  ov xla). ~lo 1/
' [~

= ()f__[;*i]/i'a.rz’z adA

Y = C)(_f_;/l';..{&_%'_{_)/ﬂ'ﬁ-x:

n ply) = 3 € g >e
O Y-
7 ' we bmve T = LF
“'"""ﬁz"""""’?; s 7
o~ Ahak
7:(}:") :_Z;?(g_(;:%’/
/ﬁ(ﬂ'*“'/d?}
_LQ-L(JE{E/J‘L/ -
2 g+ 2 o
"y
o Fi £ 0
s )
_ g_:*_; - /o* i“"'?"
?[Ey o g% £ ©

X



- g2
ﬂ -
1 R MMM S PF MMW
o™
Nod Al
6) E(A)= TaA=A D ZTa, =/
/- e VR -
A ~od 2 Ay
u‘ﬁf‘-(ﬂ): }- 4a Am/sznj) = Tayt r*
- e 1~ o
,LH-; | ki
o&-& F:ﬂ'ia-ql-}-,)(?ﬁﬂ-fj
= a =D
2f o 2o
P&, a, + A=0° €287, . =/
= a; = ""ﬂ'/sz %1:1!1(
/
7)"""’;_‘#'-" R, ' @ ek L—‘ ﬂ,}k
4::{1} = =) ﬂ'ﬁi.i/ o &, -:.."/A/ o



A
77 6-°

7 2'1591;9_)-;}/9& |> <

Va3

Zr 30 [0 G e T

-#ﬂ

= ngﬁ‘ Dt
g‘»’«l:v-n fv’x A/(r::s 'y,

‘>/rf1991:>€}" 'lf(-e )

(&)

/7 - € - €
= §(W) ‘ ﬁ(\‘rw—t(éf
ot f’rf [ 8-0)] >e ) = 7",-2}5-91:»6}
# fasen fret 33 3—#»«(A f‘/m/

f’,-éfﬁ A)’}E} fg({/\(?ﬂ/ WM

o =28 )
-3 - o

P -/

4
Y A= ;;"i&f&)mw

N -



whe A~ Nl A T
El A*)= (A »e(A)*
1L

/o) M—*‘ E(AR) = A | TrM £ ( &/

. / N1 .
£lax) = 5 ia £ [(x1a) =A) %)

gw‘»— E‘[(x[bl*ﬁ)gt Ef(xlnj-j"?‘x[m))j

Mg

N*={
= £ [(X[nj(;—})- ;3 z M[m})ij

MO

m x5

N~
= (M_E)Lf[xlinjj - 2(#;2' F [}([.-1} EX[/)\J]
-9

W .

|9



—l—j’:_E[ 'Zx[m_f))
/"?"r"n

= =i N
("2 )% ( a>+p%) - 2y f(xza)é[ ixim}

Az
L L vz -
Ao (W( }tf“ﬂ-’) +£[ zxmj
M Fa m;p&h
- (N,:;) (fl'*“ﬂr‘:) - 2—(.’_“_'_‘2 Alw-1JA
VL
N ~4) ¢ e [(N"?J ﬁj
- 0-:-[ N o+ +~-j
P — ~ gt M1
N
’ -
g ﬁf-—f
—— i - e —

/1) 5 = ;(.xuﬂ)
£(6)=8 = /j(XUJ)-;é(MaJ) AXle] =&

/7&
0 j(XLQ))QdX{ﬂJ*: &

-/o/a ;(u/du_::f fﬂim& & >0

NWWR;MMW






/
fJ 79(3-“”)‘, e) = ; (ﬁ(/)([n)) u-/ﬂfﬂ) 5.))
W GL(J() = X 20
o X £ <@

DLNp(x ()0
e ) #

> B

2) X [ol= A #wiol
79.:' (Xln)},q)-: ?hr (}(La)"ﬂ) - ;D(J((EJ*A)

zeas = g (LD )




= £ [ ?_Lf'{i(xm)’f‘) (-,))2:)

® (x{o)-A)
/ "bf(ﬁlm_)-*ﬂ:{ )LJ
= £ ((7"(“””“') B(x L) A)
) /gﬁ.(f-}f_(a({_a)-m ~ - Peletol s A)
- —~ ﬁf‘()( LE‘)"A') P?XC&J-}}) g(){[_q_]
N (qf(xw'ﬁi’— . P (xtora) Ax(o]
:/m V(xlos-8) ) Prale)-A7
0423217 W= X {e]-A
{w,
__L
;v(uJ
} - n-luyﬂ"
Fcn f[u)’: F“:rﬁ KMQMM“
- Vi)
S ' S A )
df/ﬂﬂ. - F ﬁr = Hnw »
o ; -2 V3R [~
( =2 / —« € A w
ILA) / f{ —;
T
21y o > C— 1HIF’(D¢ —_ 2= Is o P
o 6;"&‘ o o .

= #—:'-'L/G"'l
D (42 Th The CRLA <o oty of
phat o Al Spugosn Cape - fak,



"-E-,;r'a—i: (J({n_) Arn)
3/ 7:[95)}1) = (Ma"*—/""’“- ¢

DVinNp - - 2 T (xtr)p-aArrt) (- r
e I &
DA
4
= 7. T XUn)-Ar7),”
c-ar}q,'l""" - - g™ Y
_ LN - S r¥
el 53] = o 3
J* —
A -~ ———
oL ~an(A) Z HT-! ~an (m‘*‘*ﬂ-‘- (3 J‘?‘})
17— o

L’V_‘ L:/%
Z(a/ A

o zﬁmﬁ_f o V]TlA) ne M AARAcHcc

e A) —> 0’““()-:“3:/ OL rey



—_—> O k>

a2 N =%,
! o >
- 35 Eﬂ(riﬂ)—rﬂ)

i

- <
3/ ?;()-{J. F) - (ZFJL/”‘J’L

2 . = T ladr) e
!

M /"';Q‘ fv"——-\ I(f”’/(?“(‘/} =

ralwf = L ra [ X Lal nc’n—r)f‘n-l
B 6-;. 7 -2
o - n (a.n-fj r; J
LAY s - i P
£ [ "”‘Jt 2 { [”(ﬂ"’jriﬂi" N(op-i1 )t )
-t 2 _ av- 2z
— 7 * é H '
o |
e ( A) = T (Go-u.ﬁ»( aka-o
2z Atr A (3-}’%/)
T~ o
; ~K (x~p1 )7 (x-p 1 )
PR G




1
i"""“
I-‘
™
i
i,
8
i
.
q
|
>

5 P L%oaa—.-i{* ﬁm-v(j‘“ ABAAR e ’/I{’q')*

¢) X (o) ~N(O 1)
x 1) ~w(6 4 f 2o
N(C 2/ &40
} _ .E_ [(f[o}-&)“-f-(x[u-&)ij
P(t 00 & € #Ee

1 e'iI(x’lw-&)‘-ﬂ- T (xlest) co

CLwp . - L [ 2 lot=8)(-1) +2 {x(i]-8) (_,,j
= (xle)—e) + (xti)-0/

- '
ﬂ‘a.f—iz —_ =2 =) E—Z—m_‘?ﬁf}: 2
> 62 e

>
Lrvp - _ L [_;{xu;-w-()uu-e))

= (K(e)-6J) + 5 (xLi)-5)

{7



7/

> e | o~

adplﬂ‘*?m Kﬂmﬂmﬂﬂlﬁjmm

MW}“’ M&Zan =

A+ Chprpd be 2pu 0 o Yo



|

ya L |
LA - EJPE:G(XI.::J-—A)L
£ plL p)= Gpamh
i~
2 Z - _{: Z (Xirj-AZ
OA 2 ~
L 2 / s 5
oo -, frm )~ a)-
(B_"‘ﬁ_ﬁi&) B I Mmoo, (xtm) ") ("’d_) %’)
“OLN 2] _ 1l . .
E[(Tfjj“ P ié %;{_(LW/’HUUAU
0> O,
- L .
i f 4 ”/g‘ﬁ-

7 Léﬂw? (3.32)

oA ()T .
I/A)-:( =A7) T e o (A
A - (_b;q

wma)= [AAY D Dular _

A
s (A) 2 ’_, [ mos Gpprnet
!-E ’ ﬁ'i ID,‘-o’fr N
- s [P
C - g * ["‘f’ '
!-/D""J_



,g/a-;o ae (A) = ”'/f'-*-J MWJ

,!gxg_af W(ﬁ)i 6§+  Tha o e

W m/o-—,} / W'leM il /u-vu- /Cr-&
feree w—"ﬂwrtav—% Wﬂhx

MW N pr-i  walAI 2

oA ,«;‘noﬁ.”fj o b Caar Wlo) = "W[Li],

T hana

“ A

A = j;/suo,) FENIED.
= L (A+rwlo) +A- WUJ) =

W_fg W
oo MMW
((Aa) £« TER) < 0 (A

OLNp Dinp
/<) EE(@)JLJ - 5[ w5 &, ?@/‘J
PLNEP Diwp'
T(e)=- £ [ ¥o T ]
2a"Lcesa = £ | al VAP DunpT
B - *2 Feo






—
(~
\
oy
1D
il
1)
I\
™
'
| o
y
if
R
|
“-
P
~
RS

J2) ;o= (/' Q;'TV (&) I)I"(EJ *—'.r:)

13) Fm- (/3,,3..3) [ 7 -fzﬂ; o] = Z Ap nh



o=t f i
(Z(es):, = = (l Arok
il ti 5 D&~
a“ N~ o .h-:u;,.
0 R
— Z ﬁhn*‘-‘-
(193 1‘2.--."_{;: )
/ N=r ’ |
- 7 -/ 3 N=i :
- B 2 ”¢ f}ff = J_:- ”f.-f-y--:
N = O 4 nN—-a
b—ﬁu&‘ G, = - =
Ac-r =12 .. p
A A
/ 4/ A = . 2 X {n )
L B

Bt~ (BY) = g(AY) - £(a*)7

A:’ 36T -0a" = >2p”
20 Fhak Arm (Gat) —> 20, ¥ whect. 1a
Mﬁ&-gﬁf—éﬁn > o0 J—ﬁlw

1






/6)

o (p 2 (I-pro T

N(/:‘*/oiu'

(P J = L & | C( Po 2C(Fs )
[(eer 2£2))
Lt e (h)= T Pxers}
| = J”Z-ﬂt‘?(ﬁ)
= Fo J“'ZQ(:JL‘/J
Rk FEQU) = gIe) ay comatink
Co /.- = -
(..i/{,ﬂ ?-[5 ;7J

€ €4
E—-J(Pu) “b(_::(ﬁn) _ A C_-’(_‘* 2 .
?Fa Pﬂ- _z ""'?‘ - Pg —
T(fo = 2 Yprze) = A
| R
A -
W(}?e}) = 2 Fo N

:/-i—r‘/'i_i(q‘"ﬁ FPo @ (fr Lc:(‘f

* ¥ P






f &

= et 4.0 %—K
(lf)Lqﬂfﬁl-:j
/ £/ nan (o) 2 C >fip
. =
NG ) F

bbee F- =/ r’(ﬁﬁ Drat

/Tr Ta3(£7d ¢

&
Jl¢

AN

o0 O.01

5 £
A > 2
e (R) 2 ks = (s500) /iy
L &L 90
Noja /c?ﬁ- . 2 0o
0, 002%1



/) T AL Wﬁ,/f

fx
A
J = ¥
W(/B Cr) “mpy M )
Mt oA
Fovpete’ g=r, Fos so, o= rmid
(1 —1, A/
P /3
et ) T "y o
(277" M p+t (-1 &
o Tz
/ 2
= (>7)% M fr2e,)
& _
“HE
H(HL—J') 2 - = 1549 7
CHT( 57 yg0) ™
L = (ra-¢)A 2 = (p1-7) .E.E = 5 (3 st jof)
2 Fo T
Z R ol
T 750 m
~ Pxs (£ .
- 0 W(PM(fJ} ~ a{1] )
Zlati))

- (C?Pafx(ﬁf/—bﬁ[;jjl—

- -, P E—

’Vf/ {1-a () >




. -———-——-f PR —) 21 F
&x(ﬂﬂ'): n w&‘tﬂ(f-ﬂ}"“/#‘ﬂ-[)}ﬁJ
JAalr)]*
(?P::{:c (ﬂ _ f# L B ( f )
oatly > ali) Al A*CF)
—— .
7w 2 AT A %CFs
- ya oa il
[A LA/
- el alts e p¥lry e 7
[B 5 )
-2 -ﬁ-k.-l

a Li) F Lo 2l f

A ey oo .| .
o (/9,(,,( C#j/ = ﬂ(" AL )) (. Li]I<ez2s1F)

" (Ale) ] ¥
an% e fne
won (Fuctrs) 20,0076 (2L TEETA)

[A(FS )

i1

[ 1= o0.9e I>0F )0

fea Fogucs.



(d8)

201

=30

40

30

20+

10}

- —

-

-
S

—_——-
- -

f€¢4r6'_ 3 20



> (74 a12)

(/ +alij)

'lf_u_j_

]

(1 +4&c1))>

| | , 4
\*"v bk (£ for ¢ /7‘”] . gy0f






>/

i

1

Y Y B I
7 & 1+ € '

I J+¢&
[ 2+ (1+€)™ - (346)

“B4¢&) 3

e

3{apCrrer™) - (3+€) ™

3+ 2€ 2 E" --(.34-4:-,;}
~3 + &) 3

3 3 +¢€

3+€ 2¥(j+£)*



A
g

il
e

=

(HTHI) 17X

ialp—

L ol
! [ 1 ¥+ €% )

‘ 2+2€+EF ~f21e) A
2e*
-3 +€) 2 t+are

Ll e o

F-LE~LE ~2&®

j
L ~IF~-Ce + i 4 S€

|
)



Pa¥ =
whew G4y = 2 2 Xln)Cooagho
N F g Bl o S
A N~ .
b, = 2 2y ) ot T Ao
Y o

m ke
=1
L
-i:.-:a CAX? (), Coo W, = 2 g[‘:‘c’ﬂ (“&‘f‘wt)
~+ Lo (mh—wa,,ﬂ
7 g (s 3oy | (o - Log )
* 3 Ke 2 € / A %_/ﬂq_ <. ‘27
i 1
N=i . A=t '
n=o =0
JEL (R l)n 7 27 (htty
- /I - € { — < S
. w — =
277
/ - e 971%1'(#-*_&) J - & 7 7('&“)

. iy E gﬂ § {;(w&-wu |
L) fw W?L

Q’LL """N(ﬂ-h__ HE/M) -é’f-a.""'ﬂf( J:;,__ 20 /,,)

Maa IJAMM—JLP«&«M



E(P) = £(lan) +E( 650

P

= e (L) #G’(ﬂl)q'-}— W(zg) :F-E'[_ZAJL

&
= A
~ s A
/U'M—-(f?)': A.rn--(d_ﬁ) 7 m{ L/

A (F) = Y g 2%
( aee developok puecadosy (3.)97/
= e (ap) = Far*20" +2_(3£f)z'
Pva ~
o Con) = ghp Lt g s ()T
o (P = 2p24% > _ .
P (22" < L (apr 2Ly
E(F}™ (P+=>0 )"
o (P 20" (2 pr2c2)
A ~



[ o pfotiny K, ,.é P OISHETIN o mP > pr

) -
W[P) “ P 7%y T ™
4

N
7) CH"'H)“ = nZ: uln-:iju.fn-/]

L Y

FG"‘L L’/jﬂf\/ Ta ,,q...; Z wln - L.jul-ﬂ—i] W

i+ — ob&

bﬁcm K l~j)= © y Nnd O Ak n‘?..v’-r ,m..a L M
CH?M z;amx;:w( ;(a._w_,., %{m;:}f

Now Gasume L 27 Awod Lt m=n-c

b

[HTH)E‘ = p H.th)‘fttm-f:lv')

- £ty T oo

A=t = (=)
Z Mmmrm“])

H

-4 ‘*!f—;‘j



[

5 ¥ [n)z 2 hle)al,.z)
g zs

Fuy LRI~ E[uln):((q+h}]
E [&L[n_} ﬁZ AlA) wln + k- *Q]j

[ 4

% MR E win) kinrhr))

o

= 'Z—j_-ﬂél’c’) Cuwe [ R 2)

"

——

= A[M*ruhlh)

= fuxlf) = HF Puu (5

|, e H (s = Pux(q‘//r-,,

}k /onu (£ = o~
o

A ”
p, = Fux (7
Muw ["J

%Fuu[@-bﬂ M&MO{W /'-*

MMWSMH&‘?M
AT MW/GMJ#&W

fosdos to Puxtr) =, indepordei® of HE.

Te ToL M¢(¥L§)m ke

PRIy, FM% of L.




L (X-HG)TC ™ (d~Her



(5

/t)

>
t
N
\-].
)
A
¥
=
0
N
~
s
.
1
N
\.1
N
=
“

. ’ [I -p
c_ = (f”"(f"ﬁ“:? -P
NTLCH = pulit - 2Ci~5, 2
d‘"’(f"’/ﬂ l’_) J L(.J-P}j aﬂk?'ff'f)
é—}TC_:fJE - ‘{T f;_.f, {XJG}J
og*>(1-p2>/ [P } x 44)

i

XLe) ("'f’) * L7 (f-,a)




A
A~ O >Ci1+p) X iof +#x i)

= x[o) +X {1

o> (1 4p)

2 ~Cr4p

il
=

\.1
N
Ny

\-I‘

X' = A (BB THTEE S AQTH) T HTH
] = A2 A mhx oty wheee ' =1
rsl i 7\
b
CEElwnt ECAQTH T BT NTH (T AT



127

1¥

C.
> &= (BT BT I T TS
= ST e A(HTRITHT = pb
El(6) = £ [ LA BT (e rws)
= e

Cs = E{(é‘-g)(é‘-@"l
= U 37" 47 (x-pes )
( (ff"'&/"@’r(z{'ﬁjfz)?—)
< EL @wriprenpinTE"
T €L, Ew [ T HTWWT BT

- fmw[wf/ﬁ”#fﬂ"'f B { ol
= Eyy,, Lovwmst) = o=, [7pT




A= (HTH/ H T X
] N
e - WY ,,.,,ﬁpléici
N o 2
/ m—f

v L tia)
Moo= bia«/-‘
Ao ( A) = 6 £, f(}jrj_.,i-/"_}

r

g | ‘LN (i-€;,+ < ¢

™
= 61‘[ A
~ / E.f";}_é)

=G L e) > T

.
—

Al prp At arx. A s

/
0*194/‘1:/"#'16
Y3

L

L

o ﬁWJ



(ople S

o p(x 1T T a0 = p(x,;

20 5T - T

LT = 70 o

, - I AR

- I < K 5- - =Y
. (r(x)-7e)

7( %){1‘[.-1) ":_Tn}d""'/

Lk 2 X ) = s+
7

79( zﬂik{.ﬂ)): 5‘1- ( zx#ﬁw/ﬂ““’/

Lﬂ"'
/ - 25-7e

F(f/‘f(_;g;-:-ﬂ} g/ = ("ﬁﬁﬁﬁ?ﬁ,,‘_ € J(T[é)—‘}"p)

1 - T“/l-r-"'
-L- gl . —— ,'E T N -l
7> 2M0-af)o =& )‘5"
('ﬂ-

= < il xtin} > e
o &

i

L
v
""-u\
[<
-
Q;‘
J
1)

ﬁ("

7

=

_ N4 / - J'i g_xii.ﬂJ

= u (amin xi) T xla) = e &=
71 =o a-r'lm"'

N— '\/_\

h{x (T[:C/ zy,
whee l(x) o xR ,,.,,;(: a@piﬁo—v&«




V= ,
T(x/ " :-""LW o a4 pufent platt
il &
adelly - AXRInJ
2/ 7::[_;5_;:9) = A e I sl ) > e
=0
-A & Xfiny
= A" e o e s (1)
— o ” L’
J(T(g_{é,}} Ar./:li/

N -4
fl = o

A= ! ﬁ— ﬂ(x&f*eﬁi—

=0
7 - s T(ctis-0)*
8.,,,% L(Xin)-0) " = X% n) -2 p Eﬂta; -l -

» 77
- 2- R & _
_ _—-_:’_‘_—__— o “}.Eé’c‘ 2y L . é)((__,-,j

}3(9_(}9“) = (e, Y €
k“'—-—--—---—— e s ittt kw——\-a'
. hix /
J(7(% &)

A EVE R ﬂ-&uﬁ;«”gﬂ Slatan i
7T o

/
S /fp[xlin.l_}ﬁ“)': se (u{xtﬁ-f-a))-u(xm-m)

[“- { %l +e)) - u.(xi:nj-wj



o vty (X102 £ 0 20~ Hhak
/
p(%;8) = Epuy w (6= o f i) - ¢
N —— — T
2(7{%) & b (%

ek T(X) = rop [Y )] o PR Do

Y -
; -l Exiag-A)
— 4 n=o
6) ;;.f,g; AN -
N I e —— —— e,
?(T{aﬁ{, v/ L(x/
= i
7(X) = n?(’([nJ'ﬁ'}L o A :Mff“‘”‘t Sty
- &

A g M
g* = N bla)-A)> o e Myv =lmnide
fi= e
s H#f (L) = coz2iTfon)®
_ / = e ﬂ-—q
Vople ) = A
[ 'le(.n)- 2 Ziiﬁlaoj;ﬂﬁﬂ

U A - aa"‘*—
= (2o N ¢ + 2 -”-”"Cﬂ”]

N

M M Efiﬁ}ml_ﬂ'-fﬁ;, /lz—vnj M
Commet™ e Doparatid oo o W M

N Ao Tt ';Z.Ibdjawﬂ—ﬁfan o o a Habiate



447

Dl "idﬁ“"‘"“ﬂ'ﬂ“%t

i S— ' 3
- $ g 20‘»1‘ J-f")
{ <, n =p ”

&7 79 /E o r /) = (2}7'5'*2../40’1—

Lot L (xln)=r2) " 2 T AT o 2 X Un r? + S P
” " . :

%Jmm ZXE”J{M W&W

,.,-,../Co- 7 @?Mﬂﬁ%«.ﬁt oleatic and a
7/ fjr' gXEnJ}' = p X Ci -8) e ¥{nj= o ¢t

H=ae
2 X{ns Ne- 2 Xin)
= e " (-6 7 ./
S— m———— ~ — i
7 ( 7(xd, & 4 (£
N—F
e e 7{X ) = g-){LﬂJ o A ? .-
N D0 thakX o
2 -
0 - /{7 §:f£”-’ o PRL MY U el ot



= E '% [W¢’+an-:z/%ﬂ"9‘m-r¢’))

e

N NAh o $ towy mouls of St
vz

7—1_ {_JS,} =2 .é_ ﬁ w(lﬂ-:}:ﬁn '3"?:") MZ#fﬂn

= E %[’ﬁ*—%‘f’*ﬁ«—%(‘%’-ﬂﬂd*qﬂj
N~ WA
= AP
Thera 4 = Ta [/ A
> @& = = drria 27 e - gl > AP
T (% -&mgﬁ

AR fegh SRS, ,.;t,._.,gwoi}'/"-wt#sk

E(g) = E[—m;z:.“ T;(&:/j
Tr{M

T = maela 5(7-1(1)}

-4 er, (2]




i

44

- g — B-t
/1) &= Z2A+1 = A 2!
7 (X A) = (2718 2y M
L -
, R c-;a—bg/uu-ﬂ_-;{)ﬂ—
PlX 28 = gy vn
! - ;J-,_ [ Z}(i‘(_a)'(ﬂ* 'y, f!f_n) -+ M(E"" iL)
(27~ c
""""'_' - lﬁh M(ﬁl) (9*{) Zﬂ}t[}?‘;j - ;,gx.- i)( lﬂ)
7 (7(x4 6, h{X
AN=F
Axao
E(Z( {n)) NA = 1.5_ N8 _ N
A =
e A & = ;(?Kﬁ.ﬂ){-%)_;z{&}_*_;
”}



it all gtA- grda  pvreSa s @Al
E(zP)= 3¢ A+ ) -3 4% + A7
= A% ¥3a 0,




N

whoe TIA)= o xin) o mﬂ%«.i
et T@PWMVM Are prozeed no
L W 5.
frlres) = /1-4 €72 5)

- /-—-/D;{XEGJE }f..} XL»/-—;J_?J)

- /- % fr & X(n) >3}
f—o

= { - fr#fxm) f}J

pray.
797.(_‘}')‘: AFﬂZT££ - —Mﬁ*i.&in)f}}
Az
df § xin) >3/
. P
LX o 1 fx'mf:{} . dli-fAExin) ex1)
23 A3 )
n} < ""(-?"'
= _od B lxtrs e 3} e &);?9
ﬁ(; o F ¢ B

Zad > o (xe
A lxts >3)= A X do 338



{/
>
A
v
~/
D

L

; - ExXE XS ™

_ 'ej(_u_.- ‘l.iiq'-f'("];_dd—t'f‘ﬁh}/rz;‘,)

7\ \ C{x, T

Al 2

L Jf.i/a-ﬂ—
- x
b7 plx o = 2 < el

p (4

b

I Xfgr - 5 K g2 4 Bn k(XY
-1 €.
- = Xgr 4 - -
Ala>) sy, <(x, Ole>)



- AX
<) plx: A) = e L(xX
- i{,-aH dmi X ) + 2 )
e e— I

Asesy S0 Dlyy

At A8 8(Xin3) + £(xTa)) + (0
15/ plx )= T € o/
=0

Aley T B xin)) + & C(xtnl) + N P(&

= £
) Ales g BIxin)) +N D (o S el xia))
— \i’_ e ”~
? k‘-— —v"_""--......,___,
g (T{x), &/ h(X
N=d
hee TI(X)= 4?:__ B x(n)



M##‘aﬁﬁ/z M‘{M
A partimilin e e PPF 4y O0=7/3 e pmyv
a—fﬁw ' ftr(/‘rj

10 plx;8) = rr g e

ﬁ(_kﬂ-ﬂafw—*‘- E"-’-(ﬂ éTJ

6

- L/ xea)TC "X~ 2

€

= Af-t + g

o~ XN

— J
—

act(c) = gtz ) qr(a-3"2""s)
= A= 5T = pbdsr - (-1)7(y

"

H

Nl +--(wW= = (*

-F -
C™' = (o~ £72 ) “la-474)7yr ]
#
- b (a- 5740 (..1;-;4151‘)""
= -
L R
p G > F}f
on - 17 -
4 (F )
Nt + g =
_ J}'T - 17-
M( z =L ) - T F =
Ne—it + g~ - _M""tft__
7 - 2?

N



p E_+ ';.ZT
{:—
! L7
— g >
L 0T+ T

(X-m )7 (-1 ) =

/ T
7 (*)C[C’J"f-‘* XEa) ... xlw’-dj[ - XU’)"N’#J
x;T L e Lo

I
V> ((ﬁlﬁj*ﬁm)ﬂ— F (o)~ Na/ £"".:::’

-j- (JCLD}"H(M?}) Z(IT_‘; + ﬁ—l-)(frgi"f'(x'?‘)jqj

W

e N _
= 5> ((X‘[E?J'ﬁ{"“"" -—{T:Ev ._j_-.g-*l.f.rr“x_r/

h ‘;?E— ((é_ifajf wa )+ o~ 2 }C:"‘in)j

. N o= - v
- > x_’q") 7 é-)Lan)
= f
/ 2T SV RN Y
(x * &) = - — e ~ To- 7T - a2 &X
Fix_ s (2 7375 €
L
w S -
9(7txs 8) Al



5%

ANt
/ - 2 2 AXiNn?-P oot n ™
o>

20 -~
_ , — et E <
1) % p X w) = Gagp) A

M . i(xiﬂ}_ﬂwzﬁfﬁﬂ):r -

n
?le,o) ~2 A 2¥0n) Boagihn A Z (oo 2pter

a— i}_j__ (“}1 !}Zwllﬂ'}hn—';ﬁ g-’({-ﬁ)

(X A)= : e

- —(z_p—a-ljﬂfq_. * ﬁﬂﬂ’lﬂ'ﬁﬂ)
\h_- e L V}T;(i)f ﬁ) —
. o T 20 %)CLL&)
\ﬂ,'_ﬁ_
| e, Al %y r_
Wffb—i T(:’.‘E.f/’: foﬂ)dm}?ﬁﬂ o k2
=0
W oot
N-i
£ (TCE.)) = .,.,E:f_., Ao 27 F. n
A N
= A= 2. X (n) Cha27Fon
Coo - 24,
h=u

Z xi o n
T (x) = , Xtaltea 20f

S X*n) /

o
mQ@WﬂW




N

T o Arabe T.(X ) o lrnaed 2%

/3: i}(lﬁjﬂaﬁ?lﬂ»}n

” N M/ﬂ%«(

Z CO':?LZ#"‘FQH
s

To vahe Ty (L) pobraced

E( T2(x)) = Z E(x*Las)

~

= Z F {(/%Lwa-;r&m  Win) ]LJ

)

= 2 At corarhn + Mg

Mﬁmo—uﬁﬂw%m_ﬁmxm
Ak

(%)= r {("g’x[ﬁ) o 2Ayn) )
(E CWLJ-—#AnjL

= 2 & E (meJXiﬂ/ COT 277 F o rm Lo 2T »

—

(Z G&ﬂiﬁ—ﬂ"fgﬂ/b

= 2Z A" Coz - (Coo> 7% 1)
) ( s Form o227 For + E(;'Hq) (Caﬂﬂfﬁn)

D

(é C‘ML""“’T’}GA)



{

av FhaK 4{ T;/.:_é) = Todlx)- ;ﬁoabzrfm ;l‘

d /q".;.

A £ cosrtan) s 0 $ oy by

(T covtstn )

‘rL

| —h

T Com * atT o,
f

E( T2'(xi)= A" gaa:'i—a-ﬂ'fu-n S

i)

E

N=7

N 7
2 KXla)osmteon
¥ By

ﬂé—r— LﬂULLFﬁﬂ

AN Nt
( 2 x=(a) - 2:" E{:ﬂ?}lﬂ-ﬂpbﬂ) j
/ —a 1 T e



59

18 plxin)=  §75 B £X (a) & 8

P(x ;8%  (8-6,)" kL X ln) patsl,

6‘1 5)( Cﬂ}é 61-
o U"Cﬁemm

W) BA"L xle £ OF ﬁﬂ‘w

MX{ﬂjiﬁfj ey Xin ) & O v gt

4
- (M Xdn)- 8.} 4 (WX Ch}-8:)

Pl -8)~ (5,.8,,%
-~ —-.\{.--— I
g(T(x) &
. !
R o
h {4/

= X7 T~-H# ' B (T-ptprpi 7] %
+ OTHTHO ~ 0T H7) (&rg)“ét
T XTR(BTP) BpTRE F T BTURTH) TR (HTH BT
= XTX = KTHYTH BT+ OTHTHE -2 87 47 T
FXT PUHTHT BT = (g0 (% Hes



’ = — 'e_ ST
7’/-.—" &) Czzrg2)
e - e TR (08 - T (%87 (- 4B
T (zaepy M | <
_\_ — ¥ " R/_\-——
G(7(x),8) h 2
T (x} = 6 = W ot

M we alnendy feeos Tkt b o hraded
A e e MYy eota aHi %mm
WMngMJ
ok & o efficmt



A iy M=t -4 Ny
A=(cﬂ- Sr) L T xtur”
n= 7=
o A =g
= T xLaj o
N3o
N =
fH=o
e 7 >
ra LN (,C)) - - 2
BT H %’
[ e r=v
vl B) — ) e
e o Jrr >y
2./ - f
Ard )= ey
79’&;,,1
N=o
0—'1.. - e _f
/y p n o+ s AW Aot
Z /ﬂ-l-;
Nt At
Ao 5 oo 25 7% e i
‘1-""' ﬂ':.? - .
st AL B T = o
y S = e ) S o
Na™= prro "Z
S M’/'—) L V.3 (ﬂﬂf‘fft-
f} =«

= e (A HA o

v,

s A



(1-p) 1Xc), + (1-ps LA,

f-'f’l”

AT )T
e
—1 g -{i
g gen ﬂr—"“-— _é € W‘L"L é -
o
” 3
JTC' L = uan #AJLM Py _(:_'_.'d
g* /= J"(/—f-f,}
._ T
A X = [;{_:T el .‘?(ﬂ;—q_ wheee gmek
& an X
I 3.}{;
- - ~ } £272
1_7{ A= 7> 7 :
By
N)
- j:" ITB X,
= L'"::T
201
ot g7t = [!77 - .
- j'f = {_ g "’_{‘ = ét‘ Bff
/"f."' -
= [7:,-_54)’ + 1 JF_J'JL
A o [+
Tet _—  — \
2872 = g gy z Dt ey,

Fi

]

p———

5+ ] +p

ey
M-t

e xin)

;= .

Wy



/5 _ i N XK
£ 4 /o _
- X
N
e
W’(f+fu
'
— 6+ 19p)
ﬂ'}(/f—/_)
/4{'«-%4 A o feeTio X, X Kongs AT

Aﬂmu7ﬂkﬂ- (fgaaa_;/a¢4th3 G Gad ¥ 11/ ;qudi

we cbtmn. X. The povanct oo 6>/ fﬁrL




Mmmezﬁa«,ﬂﬁ_éLuE

A ¥ = &ydf
L (y-8)™
_ ~ s -+ Ud
E(x) = e = ¢ E?d;
e [ --i (?L—l? (_&.}:) -P(ﬁ-!-ﬂ,lij
= /. & ¢
S (> o+
- e. .4,‘.‘-'-1’7
| o2 , e-'i (g-(ﬁ-l-d}h
= ./._ﬁ Vi Ay
e - 4:'_(-'1-#-:)
9 +

- -"E_C;—&)"’
( = J
P Lty/ ?’(:é;‘r)) _ = e
[ A 7/ds] L Py
/ . Lt ly-8)"



iy A
{8, = e | Z‘%*HJ*— 5)

- Eﬁ,—,(&flq);-ﬂ).;-é

- &
= ZﬁﬂJLn; /0 {BE% = - &
o & ‘=fﬂ,.)<£n)—/3 p

W(g) - ST 'S
A
70 AT sk




Pl
/’)'.:

1

i

|

'

2 T Lol V&,TE-"!;“
¢ 7 ~—

1L







&= A
_ T
I = [l cvo arF, ... Cﬁﬂlﬂ'yc-(#"r})
A
ﬁ‘: _q:fé"‘{_ J_T'J(_
s LTS
P
= E__f[ﬂ}avﬁﬂﬁ,n
YL
2 Cuoo* 2mfin
N ~e , )
Thia i @ oebek  F orarta Co—'-'ggow»«'é et
A
- N
A = /> -fj L X n)Cpam Fon
?C&Llﬁ'ﬁn A 3




! G +
Aot j;}): ‘ =
JTC L E-—‘*-H'}"@b
” -0
g * G+
- Ny _:.': —
Y Cam % gzpAHn A

=0

pr oy
g e 2 cvo Yegha £

o B>

—-> Wm /W*ﬁ’ﬁ

1o P (£) = Iyulo)] + yy l2) <
+ Fuef ) € VELad
= 41 1+ 2 (0,9 coo it
= LEtF0E oo wiT T

- ) St

W J = ’_ i G.‘.U*j..ﬂf: .. Looa gt /M-l/)r
Gt

c - e lo) (o 1) oo . Tt lopy )

- (xse ls ] Fxy €ag

-

v, [os



variance

.14

0.12

O

(.08

0.06

(.04

0.02

]

I

0.05

0.1

0.15

0.2

i

0.25

frequency

0.3

0.35

0.4

0.45

0.5



| o _ .
7y piler"”/) = hln)e ™7
n=-o
=y
qZ‘Lﬂ) = 4

E[ ( fh hih) Wlner-p)) 1)

= ikf hih)}io) EZH!N#-.&,] win-¢-2]]
L ~—
il hag )

= rlh-2)

[:_ff' A whese (Elpy =

i

_ Cc~’y
!‘.ﬂfr -
/7
T
_’_‘upr{ hopyr /TI_C__‘_C_? c~’7




o A)= € (A-~el4))7)
= f[ (E hlh)x [ N-1-4)
"o EA[&)A/L']

Dnge L LR}

= E! (/E hth}'(xld*—f—kj-ﬁ)t}

- F [ ( E A[UHIH’-—L—&});J



1
1G>
Ih>

-+

' s
&y
!
Vo,
t
't
IQ}

+
10~

/3) I = XX - xT¢T 8- 8THTC'X

(4. 3) e ftve

BT L C2 HTEIR o+ 2 TR O

tl
1 &

*::) | E - ('{.;TE-'EJ- j_}_fc'-".lx

/4 j‘--—u.. f(wﬁf}]) 2 ;...4.-—'--.! .E(W{n)):‘- o,

Aran (win)) = E(w>ial)

f ) e*_{vqyd:ﬂt
w ]
fﬁ-ﬂ*%
€1 "
4+ & -3 ¥ f":‘r.’“)
— ¢ Aw



- i W/ %
e J a 7
= {"‘é_) / Vﬁr : < o AW
-l 2.;;‘,;;;1—
o i _ 4 W*/ﬂ"‘:i"
+ £/ H} — e - z
= - = -
(1-€)Tg™ + €0,
~ ; el
TA‘-L BLUE eg > 15 5 = /Af Z Wi,

o = = W(?lﬂd) EMM
A by
g+ = .J"'"_E"_:""y /7y , et
~ - — ———, - : E?L/JJ
{?"'C—F-EV - ir-{ N= e

e -
Tz = (¥ -(1-e)0,*
€
A A'-‘-‘l..
- ~€/ 08"
."-"'> ﬂ"ll - 4 (I 208
€
=i
= LS was - (1-€00p
N pco



/5

l¢)

X-5 <= Hb+w
3 5
‘x-:l
D o= (BHTEH ) yreTin
= (/jT(“'}j )")jr(;-'(_;_g_-:r)
A - A
A= (7L 1) 17C7x
E(A)= QT¢I 1T E(x) > R
v .
A !
va(f) = elA-a))= eNGmer
= {'r'-E-'-f E{“_{“."!T) ?""'!
(17
- ;T (?"'CE"_f
(1&g
- A ! o Ao, L
/Qﬁg-'z‘:c"‘[ﬁx = < ¢

o '/n

)



= /I + x*

P

Fﬂa{-&ﬂna{—p-M- MWMM
X =t e fprt X RLUE  And fince A
/MWMMM..,



( ; . - i’ﬁ E(xiﬂ."ﬂ/"
] ) 4 = -
) PE R (271p> ">
? ~ - + A rA (’K[n)-ﬁ) + "L""i T(K(n} -A)L
—% i > A A A =4 ~
Fbﬁ = oL L Txla)- '{'1 2 {(xn)-A/
-~ AT 2p% AY n A= n
- ;;'} Z(—’([ﬂ)*.&)m
?}MJ = X - ~aA L
) B e b
= =0 - N
z2A* A
ol 7
TCr) = St o » e (G) 2
S
A AL
o Ara.u(;ﬁ}) 2z
YA+ 1)
2) nra( Z) = Ut = AL
)= A /oA
Lt 2l 7J £ (AMA.) Al




T e €
3) a ) 7_.,{;5-,4;}- Varr
) ﬂﬂa ﬁ‘f-f N
. _ L S (¢ Lla}-ac]
- e ﬂ':ﬂ

- —
" - ﬂzxfa.f
L plx a0 = e all xin) >0
o W
W alk xXdla)] > v ﬁ.,-v.ﬂ#u-—e

?: )Hﬁ—)NI

A A

=) 3: '/5'('






A=
7/ 79/;('&) = 7 ¢

, Ale) Z 8(xty + & C (i) + w7 2(8)

‘7_6,. . - PW’C— & v .

A (&) 2:3(1(::1) + N D&

Corpldeon



AA 6 F  pluln) + w A20e/
A& n<o dg e

= &

Fo #t—/’ﬁ/‘.rai 7",‘40 7.2

=) ﬁ(&):M B(x )= X D(&)i-f_u"

() 2 %xla) +anl-w)= o 2 P
”

&) plx A= Je ' v

o X £ o
..,‘)x-i-—,ak)
= ol X % o
o} ¥ &£ o
D Ale)= -0 pfxJ = (&) = A P
(-1 & xCay +w (fa) 2 A= Jz

1 N~1 X{a) t~xln)
/r i-"—‘ i ;T;a ya (l-;a)
B PAR LY, W= 2 XA



N X 'S §
- P /1-—-;9)
» § XD
b i - 4 [ﬁiﬁh/‘)"f‘(ﬁ-ﬁi)ﬁﬂ(l-ﬁ.fj
A Ap
P
= ’E -+ ”-M“‘i (__!/ - O
/ L= p ]
VXL~ py -(/V—ui_)ff b = » =X
9) 79/)()'; /6 "“K"?
o M

— <

) p X A7 7 agrge,Win

M M& % (Lln)=AsL)™ Lo fwlé’/"fz_&‘“.



-2 Z,, (x[ﬂj~/9$1n‘1)fza) = @

..-> ﬁ =4 S J(I!IJJ“["I)
Nn<co
A= T
2. ST2¢ay
N T o
f[ﬁ) - Z -3 'J{
2 (x1a)) 5L ] g AS{r)Sing
Z -.fﬂ'f.n)
p 2 J*
< L)
= 4

e (A) = E AB(X 1a)) § L)
T

z g> £ S53(a) 7>
i
. - - ey,

(T 5]
17(A) ( Lee T Aeoncn 4,1 )

tf



) v L - 4% e xm
pFl2p7 7 T Ak
, _ L T xT[ad C~fx{n)
- € T
277" [Aatc(C )"/~
! -t I -
but € = [ff} D s ('F{J
j"' o
Aef () = Imp? :
frp = = Ml = e (4 p
- f T xTlas [ °F L [a)
1(:'-}@‘3-/ A r )
‘x_‘("—\—ﬂ
Q

- s I ~p [Xzfﬂ/
Q ~ [*ffﬂ) X3 {2)) - f Xa Ly
- E[Kjlid) + K.i {A) —2/’ )(j' (ﬂ) x-i (H)J

C’é}k C(:‘ -~ { e [ﬂ) KJln)







13)

12

10

dee pesia Qeton

B s rraEriTErI R ET T YRR AR R R EEE R R LA R IR R RaRELE EELEELaEE I IERSALLAdLE R 'r- ........... -4 4=
r '

! : ! ' T T

ESTIMATED
mmn-_-;_f .OO2Y




/57 €5 €c auw 3 2 Stree Wla) 1D Joro arien.

- [érffr.) R T 2 E‘[W[m)ﬂlni)
N*AY  moa
G T o CUD AT So N

— "'L g™ Z ,d-n':-ﬂ"ffﬂ C-CR"JJ-)TAH
-2y > -
— —_— 2 D~ ‘F'ﬂ-fﬂ‘ﬁ ~ O
NAE>> D

2/ |
A (Cyr/) = ECELSS) = ;‘;_; 22 E(Wlm)ﬁtn))

D agy Forn crin 217 Fen

-_ F";; E%Plﬁfﬂﬂ
}

il

N _
s (4 -3 com gy son)
ﬂ‘a-/‘_'i-* M

3

bf G2 2 *
i Nfs] = —
P ( / NAT



WYIO0LIT I

T4 1Ll TIVA s ¢p
TYIILIYORM — R

i }

J

WAI0JY] S, AYSIN|S JO UONBIIJLIDA 4]/ W[QOI]

D,

01=N 0] d Jo ewnsg



774

14 4 0
, 110
_ 1]
o 4
_ o
_ =
2
D
0 <
d
# S
L4
_. ] =
,_ =
.. W
7 MO e
- =
Wvyyool st H ' h
10 SILOLIWA 1Y 4N % -
TVIHL¥r0IH.L _ 170

WQI0A) S, AYSIN[S JO UOTIBOLLIDA 4]/ WIIQOI]

D D,



¢>d—&=
L L P F Eg 3 Coxo
27 - / - )
e, (co=¢+f'= |
= Coo &
- -
E: / ) Coz *p + e
7 €~ . e
o P 4 Er
/ /L
#+ Eo
ot (3 +E o
leo @
97

>

¢m
(.
/

> F -
N A

m

an (% 1630
[ﬁ) t i ((w(w))
/&) At _

/
i #






X ~ L1 ™
EJIM)*—- - X € J_-a.:(x-;u;c . :..
— "LK.L : - o f X o
g""‘[*ﬂ) = Xr e L + ﬂ,r(x—jp}} < 107
_ _ o 1 A
-0, € = (x40) - e~ >*




‘i(xin)-ﬁav&;ffan)" =
2;-3(11&) -2 EXLA)CB::&H/.E”
4 <(F Coo™ aiifom

}

X T AFLa) = o Z X JcesadT fon + Nfy
7 3

P d
f’> W Z Xipn)cpo amfwn
. aA=o

Ve e ef . <« Y,

Howg a N eurton— Kuplosa wdecatom

g[%c) iﬂ X1is) coo v fan
s = - :z: TN A2 ) g T A 12
d}f/lh’": B ; (3712 ) "X () Cooaaton
,C;‘_H = ,Q* - ?fﬁ'ﬂ‘fux&}m:.;fjﬁﬁﬂ

[ E—

Zﬁ_ Ca7rn ) % ta g COD2H Lo £ L.



o, 2% O.25 7.2 X jo~®
0. 24 &0,15“, Jooa X ;0""'5'
O 28 o, /& /o
.
, -t E&lA-sa)*

?Lﬁy .

> Sl osll) ~ She




Aduanbouj

v O ¢t 0 ¢ 0 ¢C0O

............................................................................

paziuurxewr sq 01 uonoduny N xoiddy :61°/ WLTQOI]
)

STeLI] ()] J0] uonounj 9A10:(qo



74

Estimates using grid search {1024 poin s over [o, VLD

d/

0.254 1 ] 1
0.252
g 025 | 1| .'
M f Vi
0.248 |
0246 L I L L 1 L | 1 |
0 50 100 150 2060 250 300 35() 40} 450 500
7y, Realization
0254 | _Estimates using Newton-Raphson alg. (fin=0.24) 10 ¢ Levations
0.252
1B :
= I i
£ 025 - i
L“-u"-" i
0.248 | : —
0‘246 I 1 [} L L L i b I
0 50 100 150 200 250 300 350 400 450 500
Realization
)
0.254 | ' Estimatles usingl Newtnn;Raphsng alg. (fin=0.26)
0.252
L
] |
£ 0254 |
3 i
0.248 _
01246 | 1 | S i 1 | 1 1 1
0 50 100 150 200 250 300 350 400 45() 500
< J Realization
60 | . Estimattes usin,t.rLlNewtun;Raphsm} alg. (ﬁ1T1=0.28)
40 .
g 20 _
£ 1
aa| 0 A ‘F‘T (r*‘ A-
20 i
_40 1 1 ] l I 1 I 1 l
0 50 100 150 200 250 300 35() 400 450} 500
Realization



N g
MNewc | P4 phe
A A -
ey L= AT X
e p— = / .
Fa p %{x ()= )*

z;/I=/_iL In 1a A= Ai[ﬂn ACes + Bu AX RS

N
= 2 Re /_:' An BLEI A S
-
N ows Qe

2 I =2k he A=) J-:-_-; d_fz

= 2 Re f i;;]}uﬂ(zidi}

= 2{le { 1"?##!2)}]“@}‘

j«-la Alz) Orww?afrum Z £e S



Ry

Ocrm»e?,u /2] 21 and Oeiece ol of Fo

ae Witk He wrt e, QA(z

}b«a-:—
77\«—9“/ ﬂ’*\ﬁ(z-;} [M-QCMM W .

ﬂf—.&ﬂ-ﬁy&aﬁn== mfnw&{ww\#ﬂ-

0. fﬂn-ﬁ(zf)}ﬂ____o =~ L. A Al2)
= b, + % ThI272) =
2300 - { } la:: . 24 __A ,

l-3) W;M (T.ij MWW

ry g - T D Pl > B
L8 gy, ) TRe 4t

A ’
/—-';':1 L fo Qs i iii;[#f/ @erjdf = o

[og (Pom ) as=o

Q {F/
A 4 I+
=  Peo = ~/_ _r_L > A+
s QR {7



K

Aenwdyesda ak 76::: = ﬂ,as"M'ﬁ[n = —a.c:s“'J

25 A f IF) = ;;:" -,'r"_f X CFs X g *)
Bt Af X1ln) & X0

X' l-n) Do xctfps® P,;-L.x:[n,:w

> plze)- X LnJ % X'[-a)
= 12 X’'T=n) X'l k-n)
Mh-':-—“
T LT XLl xiin+k)
Mﬂ:--a.
Fﬂ'L h 2o
,  N-1-R
DA I ¥ 5 2 v TN S VNN PNy
=0

M X![ﬂ‘j:ﬁ fﬂ'\ N L O Sl n S ANN-v



Objective function

Objective function

4.5

3.5

o
th

Problem 7.24 Periodogram vs Exact MLE (" freq = 0.2 5)

saththLE
dashed: Periodogram

0 0.05 0.1 (.15 0.2 0.25 0.3 (.35 04 045

frequency

Problem 7,24 Periodogram vs Exact MLE ( fve 4 =0 .:?5/

5 : : “
solid: Exact MLE (£ =ip. 0602

................ ﬂﬂh&d?ﬂﬂOﬂﬂgr&m(é:ﬂaéfa)

......
L L L L R e R e e L L T T T T T T T

(.2 0.25 0.3 (.35 04 045

frequency

0.5



FaL k. 4 o

. L
-]; "g I({—)}-:: ~ 3 hl'([ﬂ))f Lo+l
n = -
OU .L =~ n+h , N-1 A
= 4 X Let-hA)s2)
ﬁ—_ﬂ
, N-tth
— : i xLﬂ)ﬁ-[n""kJ
f1=o

Corvmboness 2 Aeoulla we hove o M

A 7~ yhy
> &) A) = 'f"‘*‘“}/r“ =/,
”
g+ = Ixe Lol + 2 Cii Tex [ 4]

£y » Anrmn T JILE o Py i) i

~

} —e
Fax (Fol = A - v
/1380y e T H]
LA
C~ - %29 7,297 .
78 - Y
_ -l/fg:c Lo/ -
Z(s,) = Ty * N
@ g,
M ?( R[il J_H.L/ = 7w

[/Fati) eS| "

D0 ek
- ] (ﬁ(—f—/ e J*7te + D £ evtﬂﬁ“)

th?/'})ﬂi.:f = -
JAc) | #




° Tl lﬁt(ﬁffﬁﬁ/w"‘)
JAam "
!

D _ L S—
g/”"a,*’ At

e ( Pec (F0) = 2 1748, 23 T

€ ?e
= T e & O 4 F
L “ s R (ALF) € d>THe)
N Cxxield jﬁf{H]‘f
P 7

N AL )"

i

. ra
__‘?& f;{x _('F”ti__ ztl(ﬁ&‘]{‘/:—ﬂfﬁj
N Cux [0d TL°

-+ % fu‘(ﬂ)

/oo



3

3

/er

M-t A=
Totrn = T x* -x 2 T aEla)
oy I, nN=o
N=1
oo To > E fxlaj- )T 20
— =4
M- No-r
T = U(K)-p)* 5 T (f1A)+A)Y
n‘:'_',; ﬁ‘:H
D7 _ - A=
~A —2 2(Llaj~Ay 2 E (¥in) +p) =0

o B

N-1
-y X+ pmp o+ & Xba) + 2 (N-m)}fp = ©
P /1

y M= -t
5~ L (T xwr- E v

Al n<e = pq

i o 4

- ﬁ';
J_H;,( - g (}(lﬂ/-ﬁ)(i-td)'ﬁ.) 4 E (K[A}'i"ﬁ)éf.tfﬂ}‘f‘ﬁ)

=2

P ! "
T XUnjl{xinb~AJ) + Z xlaf (fl")‘fﬁJ
=4 7



fb-:__

‘_b -
pirnrg R 76#-"%.

N=- 3 Ay
Tow = T xX*as - A ’ix.m- S % (a))
e I

W A,
= i L*Ln) = Y A
Vo |

Fm Wilan) WEA we j'-.c.-v-&
ECR) = WL MA-(umin)=4A

’m(“&) = ;L:_ [{/um/%-;un;)
-;—/y—gn./ %ﬁfxu)/)

- ( T rma(20a)) £ % ~aal%0n)))

{
= ;-*' /H!‘*f(y-—ﬂ} &+] = T*fo

A
= A~ A h, O e oo~

MM 0{1‘1 ¥ln)'a.
42) Lot ool b&—\ ﬂ.rﬁ-ﬁ';u

/ I ... !
5 L= Ar
Wi-#’f; MWA “ e Gﬂ:‘—ﬂ"ﬁ. Ao
' | Ap
o sy folom1) COD ot £ (N-1J o CoorTTFolnr1)
"l-v--—
H &

g



1




&) —(H"wj",y X
Fm Pl £ 5 we has é‘uﬂ(@; G HTHI™
;a—a:) A M
7) £(7v) = €] x7(z-peprns-yr)x)
¥ (CT-pepTp BT ) ECx 7))
enee.  E(XT9) = ,ﬁ—[E(Z_:_(?)/

E(F2) = w A ((T-aenrm 'y
el Ho+ws (}36+u) T))

=TT HBTH T BT



H

o~ o L x-peprpryr)

1l

0> - ¢~z L BT 47}
Fa'd

= o9>-0% A ((HTHI)'HTH]
k'"'_"‘-v" E—
T lpxp

3§

tH

0> = 0% /W i NZ
v

/ ,
Tlal) = 7% /ffn)*ﬂ):"
n=o
E—% --27:-1 i;.-._(mim-ﬂ) T e
,_5‘) ﬁ = %I XLHJ/J.-ﬂ:..
fl Fg
=y ! -
It - g ﬁi—
e(N) = E €lxtal) /o =

- = A

i

z »
- e,

[ 0T



/G4

Y F ' |
W(A) - ——a Eﬁ Am( ”“”/ﬁb)
(T 0)"
- E e, aran (X ia))
2 v
%r 'Je >
] W

”\ A _
/oJ T = He = HIHTH)'HTX = Px



/07

X -« = X-FL = LY IE

BE N+ =30 = XTPTpx
FXT (2-p)7T (L P2 X
= XTPX F X T/3-p)x = XTA = JIxHT

L
Y X' = <4 *'?., x'..... = _-?1—"':.?"-
] T
Q:.— X, 7P %> = a7 PA, = (_‘,;-_}ff“)f(_;i,#_}:_"}
= (7. #3,4)P (5 3,4
S/ AN S SIS NN F)
e P}_"LLE
T T
L= (F,+ 3, 1F - (7 +3.%) 2,
- Sl /D_Z:Z
— T ¥ ~ a7 - T
’&- ’ _1"-}1. _::a el ¢ ;J



/27 a
) P
Y
BOBTH) BT R (H
] " B ’ B
g{&rgl)_'ﬂr__: :%J e

"

L) pT
X 7T P
s :-‘
:(f" )-i*-x:h -JST
CJ/ -xﬂl
FX - P _ :
i - A X |
A X —:.)
_._Jg’ =FP
A = /]J{
" . 3 -_— A
....(f._) = A+

o (F

£/ =

- ,i ( h (W70

— s , Hr
* (HTHI BT ‘e



/o

1) & (KR
i o
W H o= o
! /;"-I
‘Z A N H(”‘f;fl.
HT = N ” =
Za Tn* N(n-1//, v (wet) faw-22
I ey (.3 2a)}
A (-1 V-2 VLYY,
- N A1)
9 v
-
N (=l Canw-r) A PVLTY A
& 5
5 = | 2(ea-u = ¢ CZaty ]
- NN+ 1) NN At /
-6 - 'f n Xla)
NOwdei N A

T hsen hlngte = hpee = Pa _f_\_,,h /%ff)



/
X ﬁhﬂ - ﬁr_é:&h 5:244
/}éf-l-l l; //éh.-hr}l
epce A’hqn za Q ,_,.,._)l‘: ,u.c-até-\ pn R
}z-ﬂ/I

oL o = ?_(..Té;a-n - érPﬂiA
At o
/4 s /] HEx"hue, *
S ; A
Shie T HrRE + XT/2 hwss =
_{OA‘. éﬁ%:

T da
_4&.4: fh ___J'ah.i-r

A T i
Pron + (L= Fe) haw havi Pi

2 iy
éh‘-fr Eh .".”'-*"

- e -
Hion + hwe hngt Po % Ho CHH ) 'thi”
_‘_’h.-l-;r _lohiéh.h ‘ ,{'h*’ﬁh-h fﬁib_ﬁ

11
A
b oy
F o
e
»
t
e
:

o " -
_}lh_-[., fh é‘h-ﬁ

/174G



{1/



mf‘f’iié * ’H—T( X - J/H-J;ri)
— A}T ( - ﬁ_‘!)
- M- Nt
- (Xla)- ) = L Xinj=(pem)
n=p ™
é}Tf,ih_L = ﬁuh_;,f_-. - {!_;Tj ¢t Tha gy

= (N-m) — [ﬂ-ﬁli/#
= (MMIMJN
N A - e
S A= A - WwrTha [ E $Lad) = ( pepr) 2

(N*H)m/,,/
- n-m 2
= ¥ - "‘;"" [ zila)—(ﬂ"mlij
M
e = o
- E—*’{X[n)%—ﬁ"ﬂ": ifﬂ[}
Mm w K% Mmoo S T
~ !
B-A = T Xla)- (Mm%
M

(=M M [y

=
|5



/13

No decrsnac T o %av-\ ( #.3¢)
(é: _r*’.‘;)}
- - i £ 9
AT Pt bontele),



= HnT(2-AACHTHR) ) 8
= (Ha"- paT)x = ¢

gl

1 §) j‘;“'wh-r . }’ffkf-:*
- %fE - X7 £ ek i’
= 4Ty - T FPhn t - 7 f“ f?hh Ah.:: fhﬂi
L Ah:-f fh-i.bh*'
- - ( ?_\.ti-.f Ph*)f)i_
jﬁfﬁfh — — -
_éﬁ-.r-:. fﬁ: Ah-hr
LA A >
19)  Tam (nd = ; > (s - &)

L A _ 1+
o~ g ;-':a- [_Xi,n]"" A [(Net)= N[M)(Kiﬁ)"g {ﬂf-ij)j

-+ ;;,_,_ (:(L#j- 3[#3)1

Nt

- E — (KIHJ—FHN-:)} . 1f£#) [ Loi=R (n-17)
. 'Z-— Jr ( 280}~ A Lw-13)

A N=v

F K iwd (xini-AIn-¢3) 2 'fey™

-



Auve T d:ﬁ-—-ﬁw\ c{ .2] fa-4]

j:hd-'iﬁf.} = J;”J [{p’-l] """_-Kllﬂj
W(ﬁ(#—i])

(X UINJ~ACn) )™

| A b A g
(XLNJ-ALM-.}) - 2 RN (in)- B IN-1))

!

_r -———l—i;*
7

N 7

|

+ K*inJ (X’MJ- A fﬁ-f))y

T Ty (w=id F (Xin)= d(w=3]" 7

/v’[ul F = KLLN'} " I _ 1’:—}({.#3 4 KLl w)
At (AL u-0)) T T ” T ™

AA gw_ (£.38)  I-K = 7,*

| m(;l&-:})—)’fgﬂ'
N .
_7:: AJ'MZHL.:J-!J) _ s s ﬁ'}r‘f _
(nraa { Alw-1)460?) 7w

(Aﬂ'* { A [r-e]) ‘Ff#i'/ -

H

(A} = )][n 1] F KliaJ (J{f.ﬂJ" r° ﬁ[ﬂ“fj)

%wv» (F.o 6



/14
Now g, v=d~1 ard Z(n) = war (4 L))

= kla)= o (ACa-d) rt %w.\ (€. 41/

I+ r* m (ALa-1))

m(.ﬁLni) = ( L= Kin)rnt /Lm(/a[a-ﬂ) bﬁwv-u (.48

- fm(ﬂlﬂ))

( . Ay, 20
———————— A p-

! "Lr zﬂﬂfn-f

Ay

"

I + 1.,
/VWQ:.J{' Ao = 1 M_Lv—;-n.-;,ov-‘-«.

.’ apr————

}#r
v
'{*‘”*(:*f“")

/
- e ——

1+ r*+r¥

2>1) Klw/] = W{;’Tl#-r})




nan C Atw)) = ()= wini) prad Alw-1)
Xk a7y = praf A ()

- A At
- f -
,/I/—Af ( n-) Af;f.;
Wyes TP

i

WALJM#;

——

————

Ay Oy

2 Niey 3G ; .
i el S i
7B, A s s T ™ Aing= ¢
! !
- — 4

r~ Aot

jg..,;‘ ;;%_1’!'%&}2%&

7 ;o /
M - i /rﬂ
AT ar 4 TR /tf:uf"-— A
N 0= o Z '/~
HN= o
F o
¥
N o
- ” fp’ '/
N . -+ A
/ z-f/rn ,hr.ﬂ“ , P A= -
772= o - c
F -f
= 1+ % e T S
2 T /4 2"
o o
A
}(r:! e (Alul) > © aa n- eo

Kin) = o Ao N » oo

/1r7



e

% 5&?".&.4"J /W(ﬁ{ﬂj)"'ﬁﬁ Qs NeR o<
J< [ w)] = Cprotat 4o /-3 o

=1

/K r2.+ vz Alwl)) = = A2 N =5 oo
sonee 2 e 1
Nne o —Jh ;"_:.:



/79

00T 06

uo:uzcwm.. uren)

001 0§

[u]y  owwmnsg
v

10
0
£0

nvo

¢ 0

GOl

on:“ o.m oo
- <0
- v 0
- 9°0
! o
20UdN cmm_ DUBLIC A L
001 0¢ Oc

vunm_:_uwm vl

14!

-3 g



Qb Q0 =

001 0§ O 001 0% O
Y O ! ——— _o
- ¢ 0
B 1¢ 0
- 10
- 19°0
B 1 0
- 80
oungcww uren) 50 uoﬁuz_uom_ IDUBLIB A I
001 0% 0 00T 0¢ O
! 6 ; 6
Ol
=11
[u]vy wEEﬁmm 501 mu:m:cww el1e(q cl
L4

8 '9°



901 =

001 0% O

|
duanbag uien

001 0% 0

[uly — Srewnsg
v

[0
0
¢ 0

Hi'0

0

6

Ol

SOl

Il

001 06 0
_ 0
e
" bave 2o Han 1C 0
LP2NIp0V 480! oN
- LAY,
- 190
- 80
20UANDIS OUBLIBA 1

mu:mzcwm vleC]

00t




. ( T 1) Bl-td ¥ 2 ﬁ;‘;,xlubﬂm)

Now fo n2p E- 10" bLri A it

2 e T gk i

A n 4 -
boios = (F Ze nowarin)
: » i
. i o ikl hTih))
= bg(n1

W Ao sk f T(-i) v o phe choree of

&'["‘"J D W/g.

X Gl b W - /j(f_a_’f_}__}) }j’"x

Whese. = [ | bl .Nwmw

OfDpree 1l WL? L+ e)7, The
P o Mo ovdipac



/23

oy, } 1 1) J B -i(Xj.ﬁ}-}‘“J(iIJ)
> ; e [xfi“ - Lt (Xio) +%Xi1})

|1
2w~

foz B pd Ei"‘f)_f b =o MMAA“M
(£ $2/
A - N - A
8c = §-(p7H) AT LA (TR 'AT) A8
- B A -4 A
= 8- N AT (% ART) as
< (T-AT(ARAOTA)E
—— i : ¢ -4
AT(ANT) A = [-—:J([:-.} (<)) Ci-i)
= 4 } -
(1)
'
L-ATLAATIT'A ® B [ |
_ Nt
"%{ - "‘.{-_()(4' ';‘("' nzs-!}ﬂ_ﬂlﬂl})
’ c, )
202+ 4 T (-1 guas)
7



o iac = ﬁt = ;{:f 2 X{n)
h e
[ atec Aeras et f A8
Tia) = A N pvtn
© n oA

26

27)

Ly aoounper

hi(g=ar) c hlg-r(xp) M“‘

=) h(6.) « Lo, épﬂﬁua
trAe s ﬁﬁ-g"’g‘m
M‘ﬁk"n. 7 o W A(ﬁ"/’ (%’ 5’,9":3

)

=) ﬁ‘-‘-j"‘(-rc)
FW (3;:6!)

N=1
Chsg ~ Cp t ( BT (o H(on) = 2. 6,(0,) ( Xins

=0 -— &
_gﬂt))
&
. {JT(Q;E) (5—' c ‘E)
oL {c) &

& = _— = e = L I -
[ﬂ{})f ? & €= 0, 4, e At
2o LA &

{6:1[9/]” - 4 - &
— ..-ﬁﬁi-r

/L9



- 4
e (Wx- ye &)
"'"9*"’—‘_ .---—'——'—_—_—-__"-'
_ 2 Oa
neh_ yrer e
x - < 5t
= ﬁ&‘i“
2 ePh o %

a A
T o fomdt Wﬂrax:eﬁ% < = %

Mfwmfm—@ £a6 &= Ln¥.

28 Soie plzs = 2 AG
F
= .ﬂ(z—/ ﬁ(:.'-/

hln) = 6[:1)*?[:1)
h
= 3 Llhi;[a*h}

k= o
M;[AJ#; WQ. %Wﬁ'—u\
gg-( n= 0 { L/V’*-f e Awrec S = éé



YV s

%Iﬂw (7. tt)
Glz/alz) 21 = 7[-':) K alin)
5 {
"T-JL '
o [_ A (Q)&i' !
M‘i
= Alpti-hl g 44
h=1 747
= E alpti-h) 9 Lh-4)
whewne aln)z= o ﬁaﬂ. n <o
9[:1.] - ® {;o—l. nN.o
) szz—.-ﬂ?m“r?“?““
= j[n] R atn) lﬂ"‘ﬁﬂ“y
= 5[;94-5";]
rECENP, 1£54 p
f.J-.:—J > all L;J
ATE = ¢

R - i

x7( T -6(cT6) "'c7) ¥

i"'?"?P

/26



H‘l’ -1 ET
(ae) ([@Jf@@)) [@") - =
" ATA T AT
fag) | © % - [z‘.-;rJ = Z
° 676 i
D ACATA)'AT » 6(6Tel 672
< 7) Jﬁ ;ah.n ) [ah. J 96*”: - éh‘ / N{hm
M E a“
Z Nitnjgenlamdon v ) = o
= -pM
H ”
rd Xlﬂjmw(‘zﬁ$¢n+$) = @
ne=-M

a;tL?‘AJxﬁ pre Ao

2; N Cos (247 Forr + ¢) e (z;;r-f:n#-;/ e
Z alemtons ) gnlrrfonvdl = o

R
,.-I“l

: E ”[mx/?f#'{fp+fn)n+¢+$)

-+ O { 2 (f," Fo ) n +r$-w)) .
o . -~ - |
X ‘z--ﬁm(ﬂ-ﬂfh+ﬁ}n+¢+¢~’

A
+ D (257l foFfoda 3(#-¢)) = ©

121



2 on oo (200 f3nrG-p) = O
4

pA """“( Eﬁ[ﬁ'ﬂ)ﬂ:‘-é-cp) -~ o
4

gﬂmf e pebokion o Fo= Fo

"4

~:..¢a_

J 2



2/ Flx)= o  Ones the PPF ia oven

Tﬁ-ﬂy Efx*/
2 7 - V= IXi]p
Ffx¥) /_,, Y& = e A x

E{ wars
N=# (7 N
= ;: J/ﬁ’ 0?_“*"'51 awlece 3 [a) = {Ar,.,
%M% o pr /"A—r@ 7 i/

/29



/30

;)
) Pux (n]= - 2 &CR) Pux La-h)  p >g

CI(M nzi-}-f_f -;}?,}/3 7..“_2_,4:; y - %

- A A ' A
My f;) ' ., f:fz(;?*?-};) ) Xy igf-;_}
ﬁcx'(z-ff-;) ;‘-xx[;.] ﬁi[p} f:(xif*;:]

Mcmé»«m&rqbﬂ,@m alh)'o.

£) X2 p= A Lo that 5‘;71'2) oene. (%) = %",



7)

f{}({ﬁl)"' Co=m @
=) Cﬁ:‘_ Wf(.)(lﬂ))

Alwy = M%[{; ::(Cwﬁ-fwtn})]

=

Fw (?J)i/ .L -t
f(@_}: A(E}: M‘oﬁ(ﬁ EIC::7¢].~
FM (9,797
aa ( $J) = '?’_}.-...Tj 6% I ’B.{:J
oW w0 o o
2 A - g D u
owii) I “aw::_:
whece = L 2flewog s wiai)
“ v n%o
' y -
- - — 7T N s P
QHLEJI /- Coo? ¢
res
gl 2 h 2
1= o
Nt ' - g *
P E:ﬂ w e Nagon™ b



/32

S e (T )7 gluo( 7))
L
h- W

f-
=glu,+ L el & (T-4)76u (7-u, )
:j(ﬂ)4_ L E(G[y(}"ﬁj)(f"f/rj
@) 8 2 j(,f_) y 24 IT {;?_'_"#—_‘}
T

wa (8) = ELGB-ec5,)")

= g[(:_g"' (T~ ) + 15.(?::*_1)1"(_3(%)(?:*4!_)

- iﬂigfyfrf)ﬂ
M—y?' A T LTS f«-n /u‘ﬁ-?,.f

Lok Tt~ wilo €;) portk a2 gd e oo
q.m,,ﬁwwj 0&* X = 1-m é* ‘B_g

p—
L

T =
v A = G(m) . 27 e



= 37Crt + L Tt L elxrax ) (ACH
"'; t'./x__TﬁyL) (AL ) + ﬁ A 1(fr£1')
ﬂujt E[_E'Tﬁz{.) :'-'E[/ﬁ(_ﬁ:_-(g’)]
-t (AE(xnTI)
= A AT
el xTax)) = e (xTAX) + € *(XTAX )
| = 20, (B> + AT (A )
a6 = £7Crb + 2 A [(ﬁc?‘}g"" = A=Ay )

tH

0
..*
' N
4
&

.

'.‘""
[
N
1™

J
g

fo) ?(T;.): I/TJ Lu—-ﬂﬂx.ﬂ. T = ':';r E}LL-&): v

E/j) = ;(A-L)v" i—ﬁ[ﬁ’f‘t-)cr]
A wu= E(T)="/)
Cr = wadTi) = wae(x(a))/w = ﬂ-:ﬁ-
Gl = ﬂ}
LA A S
h %-:*'(T:# = fs = 2 A%



135

EXR) = A3 5 (apv) N—’;: S A+ Ay

= ALjrtiy)

(::JZ f_r,___“_) LNM(T/

)}

+ 3 [(C(MJCT/LJ

A

e (AJ

P S,
—

= AU+ L 2,3 '/M)“")L
< W AL v 3 (ir
A

mM%ﬁMa—{ﬁ/ﬁw

Wﬁ&&’ oy ae rraked ta‘—oﬁ—wi-a—uf——«.
_Déi/,-./ -C-L!J pr 48 HLE-WMM

Fr .
) —— 2 Ao (2 Fonrp) from (2775 (a 510 4 ¢
. N=c

N2

= ﬁz 'z
Coo Fo s +
20/~ n:-.n[ [W a2 P

#Cpa { 1??4%)_)



/35

/&/ ){ﬂf—'ﬁ—j[‘f-lh) WWW
NeavkTo . Fw foﬂ-u—@ Q.JIJ,LAAW

";WJ ZAs. Wﬂ'ﬁ;(?.aw ey

W.,_,{;J? Az b2 2 gFe WNo reed To
ﬂf"bﬂmd'-z,a_ g VAN - €Y ﬁl/a.. ?A-yﬁ—\

/’/W ak e i
! N = } -
s X Mla)xlnst) %7, & TUnisSin+i)
=g ﬂ‘:g

l,;{u.cf{.ni = ﬂ“ﬁ-@(ﬂ-ﬁ”hﬁﬂ‘¢)

ov Sat fo = fo Mjéxum.(‘?,:ﬁ) S

)ﬂ-ﬂ—v-é f(fﬁ) '-':‘ng. %L’?ﬂ-/\/ /fq-’tq;d-a_)t
h A -;J{;c (il
’[c — 277 Anecc.g-= A - J e -ttt
Foox Lo)

ﬂffﬁgw ..J’"';Vﬂj b N = <0 e A 2
PaxLi) = Ixx(1) = A% conrmtho
[sx (o) = 7 Le /] < &_1_}_&..1_

P

( Rosriming # i Vioam), Thoe aons o




r 5

13) Aa(fe /=

Cr) *W-1)* s 2o fo

. 5 N2
[0+ e s Sisncns 5 2w
A =

Fo = 0,25 ) coolgfs = o
Sle) =y o227t = @
Sln-a)= Ve 27 £ (nv-2)

= Tsitoeo 7 /.- ~ o
A (N-2u

oo otk

FMA“M T%Wm W
Mw'mww}m e




%L;n

SRR T

o

1/ 8 (8l %) = /5;9(19/;_{.):{’6

":/9 ?(E'JQ)?’T:. &

Pl
/19-79/)()&) f(ﬂ)ﬁﬁ - _f@;;[;ywa(&-ﬁ‘a)dﬁ
S pleivplesde e s(o-0.)de
- ﬁp 79[?&}6“) - &ﬂ-
—?; { X } 8o
The pmce tetiatie o2 whe ot aku
4 P W—- MM A:ﬂ/aupﬂ-—:ji
M_z = g A&m—ei' @ aled 2o ai. .

2,/ f’x [xlel x(:) )A)D = Py (X50)=A, x11)=A A/

Wo{ﬁ

=) fw(x'h} A, X -4
M hfiﬁ',] A.{J- Hw O'é W[J}
=) T PwlXle)-R) p, (xli]-A)

T Pursy CRIAIL XL LA

hf]-fw[nj
= - A + W ;T

Dewie A, Wlo) Wli) at IlDM ~,~f(£3 12

N o Covoreder L Wr{ pl(x) o XTCT'Y

—



2 - i - L
J(de)( - ..Li' x> [—-—; ct z2 7 3 (inzﬁj

+2X%14)- 1xla)x1;j)

demt‘{a,,t;\ =) Xlo) xLi) pne

e g(x.lﬂj - &)

2) plgies= © wll xin)'e > &

= & 5:%3{[&} s &

1
{h

[3F



Y

/34

F : (M"'f_}_} ]
- = - | -yl - L4
P _ (N-1)F (N""I)}'/
T w-n(e*P,) [ o E g
(n-03
= 3 @ L
03 -1
€ (VN-1)3 /
, T N~
PR ~ {N=1) Anee. X100}
/
7({19}?- ';;_, M X () £ 8 o mayxla) 28
ples= '/p 0 L0ty

plelz wetl (e W#Mﬂ‘"}f" <A

ot 3 LA

ploje) = 7 (s o) plo7
/ﬁ(}f__jﬁ)f[ﬁ*}zfﬁ'

. Lo ,
o A - o
. ; /
J A=t 1 3
pay —{/_} -y
r/ﬁd

\




57

# A ¢ '
- C & — o= - - |
/3. o~ C = if(,-{ﬂ-u_ —!#-d)
_ . ﬁ-[ﬂ-—i} Ifi - _ ¢ (ﬁ-—(ﬂ'*l—) }-—(#"a-—))
- -2 ' VA S
- (w2 2y
= (Amng 2 [n) - A A-4

kst a-?ue/.x- wh R pMLE
Bmre (6) = Exjﬂj[('9‘5(9/&,})4(5{31!)‘5)31}

= £, [ ol 5[(&—:(515,;) + (& (&!5_)-3)] L}:)

= E—)(_ gf_gjg[(ahg(ﬁli));j
+1£§}}{ ((I?"‘E(ﬁ‘f&))(ffﬁ/gf'g))
+ £ 6 )X [(E{E/E)".g)ﬂ-)}

g.r\.)( mﬂ,www

7’



I

£ o)x l(@-gfﬁf&))(f[ﬂ/x/-E)J

= L eo/x L 6~€(o/x)) CE(E!&) ﬁ]
e
clelx)

ﬁﬂfﬂ[g) - E’_)(?‘E-S,K {(ﬁ"‘f(ﬁ{ﬁ))ﬂ—)
+ E£6})x [ (E(Efi)-g) :J}

) "‘f(ﬁﬂ)mw%m Mmfm

¢/ pNMow ﬁthﬂJwMM,sbﬁ

f[“"lﬂ} }ﬁ’) ""'"""'-u...-_.. f ..‘Ld"'-"- 274 LJ‘I_}

-
(g, > A zo
._.._: & Y o V}-{d,}
o
Vamoze A<
z
' - s (Rla)-A)>
N p(xla)ia) = ¢ % N
f / ”__—-‘2-17- x> A >0
S _ 2
t g~ EeE (xtn)-A) 4 Lo
2750z
$ * o - T o
? [{i}ﬁ) = ('Lﬂ—ﬂ-v_kz.)fffi- A 2o
_______’________ - -"'-—:r_ Z‘(’xin; ~A)™ A Lo

OAnel WM:Q A Winlla Ayl

Mise ghe Llnl'a Gue A»n—d;w-,i %J



ga-v— T+ % F - f/{/ﬁ) #79/-5__;/4-/,
Fﬂ 67:,_,3‘-.:;{?:_1 7\:147 N2 M'

..-‘-—-—-r - p -
A /ﬁn P / N Ay ¥ (A E)d
v e g S ”
Ao ¢ — : {A""R}h
— 07w A A
= Hyp ¥ 2776 *y
-~-alp-Zo*
A “ !
I = © A A =
! ‘/""An A < @’ 20 s
Ao -a& fp-R)>
t[.% (Fr-2) € ’ < A
Ao - - -
+ ‘I/—A | “lA-%J A A
fremX ay™ A ok
=) gy ay w2 /) Zh
~Ao-
— —
dy
2 Ag—dL _ _ - - 3
I, = | = - = [ e @(Ao=2)_ e alhe v %)
- z2a - Ap~ X

- A ! - ( ¢ FTI«
V 270 7 “ 2% iu - S
+ _i "‘;Lﬂ D N ( A z) -
Ve rmos, A, & A A

o Q»ix—v; G (x) be He Cp £ %ﬂ& LD,
MW



V 0>/ T /w
A B -z (3+30% -5 (- w*>
A = X + < - e )




st

we MWM A= Ao

-A., sample mean

) Lt 7= glo-83")
gz e (e-cte)) + tete)-5.)")
= £l -e()] ++ £ (6-eto)( & (o~ ]
+el cecos-87)

.A—-Lc & e A conalmSt , AL i fdhle g

o 3o,

Elo-eGi)(ecte/-8)] = Z [lo-6(6))) (£(e-5)
= (e (o/~E))( €(es~0))] = &



/%3

J = E((e-e(ss)*) + (£(es-6)"
> € ((8-t/)*)
S G E(8) . TRC gt anrisne MTE 3

f«é)‘f E ((6-E o))" ) = ,mnrlo)

F o %_,,& /o1 wh o Aats

Brsel A) < prod A) = A
tmsre(A)= oa v < Th*
Oa™ +0F n "

7/ fm L DF N(:aa; 0.0 41/
Mg /R

Jm ﬂ""b—dlfe . Xip) ~ R4 win) ﬂ"-‘*ﬁf;..} A=
Wil wWiny ~ N(o 1)  gnd win)la
o * :

Tho AM E%-»?fe /o .

D Brse(2): Tl
TR+ T ns

FO'L ﬁiwﬁﬁ-ﬂ—o.lm MW?J-
= Prore (R) = o o4

.0t = 0-Slifn
00N~ "fu

bmrell) 5 go/n

D N =709



3

o.ot = I/f'f =) /Q?Z/Wl N = o0,

/o) { & ] x -
d X ) p (218,00
Spleieiplosde
-
= pe R -t ~A€
A 2
[ ()
o T & - T T o
7 / g Wt " [ %+A)0
Plac o = Ao
M f;(ﬁ")‘d& =/ --) /ﬁ A= “=s _~A°
. / = . S e € Lo =1
/ ﬁ.ﬂ";“‘f"f —{wxiZgale
o = € /7 de = [l
| FIca
= rlns

7 (6)x) = (WX +A) v P ﬁ*ﬂ-'e- (nx+4}p

7 N+ <) g o

O
o A

The PP F s ghov & Dawsa PPF utk

POF prdnnctig W%ﬁh—

b

g To 7 B PPR N Hat Ha
Hiche fos faTe fave p(x Jo) ard plos

%mwwwﬁmﬂ;&ﬁégt




147
(1) RMWAF?M&/QIfﬁ

MM«M?E#L fﬁf-’ofﬂw

2 w-—:7 a ﬁﬁ$€Mﬂ&4~ /!ﬂ,JéJ

A

Wo=elw)+ o (Chw! (4-g(ns)

vur (&)
Fm F,'7‘ .9 4% MMM#WQM.'Z‘;’
RE’?MWWMW

= Cv-w—(Aw/ o oL W ® Etw) %= |50

fou sy gk

)22 ply) = ;z.:rc{e/f“t(c; <

709)= p(y)~ TaxTies S
whoe. 1 Ly) = ff’/T[*fJ”[x")
- [ j -’0 r/[x‘}
o

r

< (XM s g *enprey) f1-p+)




]

‘?[;).u; Wﬁ;—ﬂﬂ-« A(y’),g,;
‘ ot

4—_"-': ‘.1-?-“2/9){,:,
5’{7 I _!__"/1:""— — =) ;‘-‘*-/D)(a

N ow %,a—m (70. 160 hrth EX) = £(y) = o,
Cor (X Y9) = p, aels) =7 :




/3 wa—k

(A +8cd)” = A'- ATB(DATE + e/ DA

(C6™ » HTCW™HI™ = Co-Llo YT (Heo H™+in) HEo
= (Jo.32)

o~ +y7e BT = Co BTG
~CoPT(HGH +¢w) HEs HTEr

= Coy” L SW'- WCopT+eu) " Hee #7¢5 "]

Ne— ~— —

AT~ (8+p)BA"

E“:
( & ’ﬂ-)(ﬁ;-,q-)

E< pi-ps
= p-n8 _"(@*ﬁ)fé"m"r'é”
=A'-AT8 | 57 Carns (4 8)) o
A48 [ T rps) T

/49



A
A = 0+(/ﬁ"ﬁ1’ﬁTH)HT;_(i o)
g'}..
! !
= pes 2 XLla)r
71— o
*‘ "= -
iLI-— - 7 rED
h* n<e
d—‘:—-
—= *> Nt
dal e Z LYV N s
A= i fixr

= o

F,t-fb-vvx ({0.13)
Bmse (A)= /W(A/&/f(.&)aéé_

L : _ N

E| puplerd = = 5 Aosgoot ~ J7 ElB- o))
v S—— -

oo =

["*A 3-37'5'"@-1}
Lle) = L(f'f' ﬁ« 2oyt )

/32

%W Omwmprﬂgﬂ\r&%Mf



e perallee Wil o H{8), flghe o tory
ﬁbb«jpxd‘&*naww&.

T = ple) -J{wiz)
/ ;a(&/ﬂ.,\ (6/4p + _/f;ﬂ/ﬁf &J/-w/o{mx)dxﬂﬁ
= - J ptxosdy beploido +

- *//P(%&/ brp (¥ A g d®
L)) p s, 67 brplBly jdx Ao

79( 0/ L

70&/ ~dx de

= LS pPLX 67 fw

= // fs[ﬁfi)%?[wﬁ’/ A8 plr)dx

Q
SIS A{Mm-?fr{ 7(3/1/‘;[&/

Ma-ﬁe.a Do Wﬂé puﬁ—nf’#l:m

At Db 0o prio PO D o iollmaon

HLBIX) = "—L/H—Alﬂ“ﬂ;;f/
= T = B-rle)X) = 5 A~ 0



& J s J »
= A Tyn
gAa ™+ 0 /v
J“ e
T = > b~ TR+ o
7w






154

gt EI'I*(I*G)('J{) - X.'(‘Zé'f) = )(/_L
The. MAF gl wbon oo 5-:_}4__ A e ok A
MAP # MmSE .,

7/ MMsE .
6 = ¢ € -[ﬂnx}eﬁﬁ = ¢~* [-—9 e E"EJ{

< f
P mrse
Map
%) (W = ple| A)p(A)
7 _ f, / o S TIVEV Y A s
@77 > Wi < e A >o
O A <o
FU_E:.? = 'f"'; e Xla)~A)~ ) = ©
TA ag- -
Fa
-..) ﬂ -_—

Al
— A

Nﬁ#%zﬂﬁ% W{‘II:‘JE%":CD
nece
c?m/




5/ Foavn 07
= £l81x)
= €08) + Cox Cux { x-e£(x))
F aom { 17.27)
Bemse (&) = (/ﬂé"):{
= ({80 - Lox Cui' Cx8) o0
,%{9#’ =2 , 8= <cle.
| Bre (8 =)Coe),; = nran(6c/

g

W)
)  The M*w Sl
D Ae)7 A4 “f“’*/'bé]
_ — =
z - v d{ab)? _ —0’#/7.?&.- Pa{‘b/'bi
- X b
T | Varesr  Vaces-
bja= -
[/ Ho )™ JH(bjal) ™
_ “/la  “4la
Yaz "/ a®
/M? poug l -—ﬂil/A_?_ Li/ﬁE} - 7’/‘,‘I

/55



i
? =~ 2Gp " (ﬂ.ifﬁﬁ?

- — € <

2370 A

)
- A"
p— f.?_ -4 A : A >°
o e £ 4 207
I
- AT AT

7/ F(}"‘L ﬁw. ,&'—M-ZGA. M‘UE‘LVQR /I MIE M—u
= MAP potenhbo pemie ;s[f)},/@mx“'
M MAF M\. /};«_W ;9{){ /ﬁ)f(ﬁ")

b oapnizy PLLIE7
PR 4 ?(xjﬁjt?[x M

WT/J**@/ WMJ/JJ’#"
MiLE & MVU rotiisto @&«U?‘M

MAaTE poleato
£ %fn,jﬁ f(lﬁ?[ﬁjfﬂ.)* *(é_@ -iJ P X)
E ﬂE(EL»’:r}}x}: ﬁ§
Lkt n = =) _3’[:)*/39[1&1
n=-=a D S[D=ALIT ARE (o]

A,



VK

L X 1) XLo-r) #
77 Cln)= y Cot| [7“"“"‘;?]
A 3
L V7

k4
7

Lhenee Xlnl-xln-1}) = Xle) tayn

- X fleJ "A?S-((ﬂ-!j

T,

= Ay
) © i e % [ a-e)
Bln) = & § © g ;ijﬂ:f}
Lgﬂ ! O A
© O O i ﬁf;
L___,_v____,___, —————
A Oln-sJ
2 béuM/Mfr I.§  S1a) = A" 5o
A !
— 4 !
1oy T T4, Qa/-lﬁﬂf g > /Z and P W

/57

Cororglont | ghe. go (olR fo He (14p pHivstr



| 5&F

/1) /e: E(C(ﬁ))
= S ctes p(x, 8 dxde

= ) ) cCerpleri dg plxsdx
S

B Ne)ra)
= [ plo)yjae - J ploizjae
Ee:ire-61>3) {8: lo-6ns5Y" ¢ diarbes
= -/ pLl2/x)a8
fE:ﬂ -Blsd)}

e -4
7Cx, =)= plx0/  plx, e/
‘M D [ dett A )
iz |




e

M we Con pafings pl%,80/ =
pafue Ly 6 ad poenie & = A8
W O

T .ﬁ-" ' —_ ‘2- ﬁv\ ;l:-_;p
/¥ € M5 € !
= (2:‘1‘5’) € (
E.,JJ"JD_J
a-“) €T§ B (ZIJI/ E'
fol- 1. [f ;
'l") (GZ'J o -
g .
EMmz'e = <+ LT ET =5y
— L - e
(0 VYEl2450 ;‘ (2,15, 0/




o

iy i | 2 -IJ
/:_1; = 3 [ {f =
L 2"} [61).. -
£Ef éj_) 3 [ ; 2 &2 - (2-.;}5’/
2&,2 4+ 26,75 - 2 €£; 6 = 32,0507
€,°~ €€ + &, ~ =2 (2,787

73



J &) %ﬁ;m%wwﬂ

Foaon (77,237

..‘.; = Me 4 (€;:+ {'_”rfwﬂ_fj)hff_}"f;"(ﬁ-ﬂﬂg)

ez Me= ([ Ao B.)7

b -pm
H*‘: [:l "H‘f’(]
Y

-w T g7 I
_ T -t _ j__ 4 ﬂ O LVKJ-K
...-> ;i {ﬁf fj = 7> H_T“ = 7> o -Z-ﬂlJ N = 2 Mt
- - & i ﬂ T —-
(gﬁ -}HT(_”*‘H) = 5'?4'{:- “ |
o L 4 ZE.




S '
- f o
= L
1 —
A /it i
O - + __rg“' i
0s°

HTH = ]
L
- } ZH(HJ"_NA'Q
AV ~# AL = -
H7<w ( % Mo ) ~

T nrln) ~ inﬁ' B

A
A T Al 4+ --- 'Eﬂm-ﬂ',qj

_— 4 N

A /
B = 4.+ El [ 2Thoakiny- 2n* &:J

J p Ent
_ Zﬂi 2 M
- £a +- L e pt /&_ inx{.ﬂ)
/ E - it - A
— n‘-/ il
T = - fL 2n1
7a 1= el
Basrel) = [(co' +n7e'n )™,
1_'_- N -f

* —
— L

o T+

/e



LBroSe ( E) = GC o @+ 1 wa-f}g‘)-'J;L

——

- (= B es)”
ﬂeMW(ﬁ) MWM

in Brse o To e Jafa ea el
/f;,?;_\ DLL te ptlopa ( Tn*[fo~) e
fr pnTeneept (Nl

= H ré H
S |
: * ' — ﬂf
[' ’ J /@ T ole }
ot —
o W
e . T 2
‘7;:3" 7=
! ']
T
— 17 T
— J - - i PR mea
1"""1 i 2—-“i

e3>



e, m = L=m ...m)7
dorie % & 2t gootly Btmoin ¢ o phas

&%;M”{ML‘

%megﬁjf(ﬂ):
Ty

ATHIL dma,

- / 7 > n il
s 7L Iy 200
A 5> & &>
E(Eil:ﬂl)
! g
= ¥ f— N
M M

15/

-.—[(g;,;.ﬂ—z_gj-cw-f)“f{\
= (T ro>cs )7 o
(..'1_ >4 C) S

'}

X

( Co 4 0*°% ) S = s 2

(6%



oKk x = { x[-m) ... xtm) )7

T.r*:* {JLFH) ir :{HJJT ﬁw

(Ce)pyp = ELsLeds (700 L,73=M 0.,

e 1

=z Crrlc-z)

M . A
=) I3 Fxsl t-g) JLg) = 2 Feor (50 xly)
J T 7=~

—ad L T £ m

Pux () F(F) = Pss (£) KU1

D gy = LY Lo lty
L tfs Lror(€) + ¢+

W alyon WWW*’W}E%
MMWIN/Z%M

N 6 fsr (£
Hr = .
2 li) 1 Wiez. h (L7 —

ﬁ{ nié+j) > 2+ /Aef'/l.crma)! HlF) T4
)i/}(f—“/ -LA!/WJM,&)J /—}(4;/1”9,




z

0‘\,47;,{;.)2___

D bmre(6) = g (B-a x*lo)-bxio)-c )"

O Bris e
/4

- -2 £ [(ﬁ*iilinj -4 Llo)~c) j(linjj = ©

rb-ﬁ-ww-_: "Z-E-C( 17 ) )(Lr'-'-"J,] =~ o
2 b

0 Bmse —LE[( s )J =0

£ (ex*) = aE( W +bE(%3) +< £ (%

E(ex) =< a€e(x3) +5 E(L) FcE(x
E(&) = a E(XE) 3 E{(x) +c
[ E x4 E“(;(Jj £l X+ A FE(&&"-/
() etxm €0 | || = [ Elew
_© e (o
E(<X*) & (%) / -

]

77‘-& Mww MIE o
Bmre () = E[ 0 (6-Ax*o) -Fxl(ey=-2 ]

"~ A
- E(&W—QE(EKLJ-£E@£)~LE(5}
N o L‘é X[o) ~ U[-*"/-}_} 7. ) 0—»—732 0= oz ag Lo)
E(x) =0 g [fe)J=0
- 4
£ {ox) = /“xcwn-ﬁ;cdx ~ &
R

z - A I
E(ox/ = ./ _: X oorvgl #) =~ -~ ;‘;‘;
~ i

f
£(x) = [ wrax ~



/67

£ (x32) = o
: L
E—/}f-"{) - v }\'ﬁ{-ix = o
| )
LN o - & [ - 2 J7+
Fo 1
! £ - @
o g ° L o
! +Lc
i 7 i
Y SR/ o
b= o
. . -
brise (8) = =~ ("hya) (-hgs) -0-0 = 0,04

& (s
A A
AA E(ox)= o, eles)=0= b =C=o
ol 3:'5 Tha it f1SE 2
5(91)2 o
2/ F (12.27)
~ ny
A snt (St t A7) BT (o h g
7= g >



160

N1
= apn Z O (xtnar- 1"

- o

- N
/i - ¢ r=
TA~ £= 0

o
O = Fle/ + Coyu Cxu, ¢ X, = E(RI)

= E(Xe) + ENG %) (g~ (s,)]
£ (R




¥/

vy
- E[ (&fj— Zﬁf.)(:.")}]

)

< E"[(_L_.T{‘ 3% WHece by =7

= ATl b L=
BA Csre a2 ot Dovdt fnte o for 70
Bmre To L= 30w Wl fogan §7Cxu d = o
é‘ﬂ dore b Fpo | /i“'»-uJ Cax X e

,9-7,..&“ :

(ﬁx):E/iL)fﬁ Mtﬁ’ ;gw&..e?:;xfa
(Ag) = ((Z*’L) oG otoreat
e
(C;J{j +£1.X;;;) = E((C;JQ f‘ﬂ:liu.,)?)
= £ (c; 4y Fln K g
SE,E(Xv )+l VY

=y Oy g) Tl gy

/45



FW /}}.,2—!)
-/

Mg » Loy~ Cox {xx s

ge> T - (gr®) 7" .

O =

-~ [ - 047 J +
ﬁ}-h-fﬂr'*'

gt
——

L

LT
r:rl}__p

-

& = E(28) 4+ CoxCus (XA~E[x))
Mi = e (e-§i(e-87)
= & ((@_-E(g) L pa Loy CR—Elx)) )
( 0-E(8)~Cou ¢t (2-lx)7)

|

E(e) ) (x-lx))T) Cxw Cxos

7/

= Ces = £ [(?‘
- Coxles' & | (X~E15,)( p-€(82)7)

 Coxlxi' Cax Cuex’

= (oo =~ Coxtux Cxo ~Lox £xi' Cxo

Lyyg

+ ‘_:_B-ﬂ-. EL..:I..-"_‘_CJ(.F’

Coo =~ Cowcxs Cre

I

Bmit'(ﬁt*) z E’ZC@{"&E)%
Lo p( e
M BmS C$c‘) = /(Qc"’ 5;")179 /J}_JEL‘)JQL‘A.?_(_
< S [ Be-8007p (2 8) Ao A2

MEEW{M_{{W&



=S ) [(e-6)te-8)7)cr ptx, s dédx

J

1]

- e (w-8)00-807) ) = (m15).

I ) ?:2 = £l %)+ Cuxx Cux' [ X-€6%J)
Buk Elx, =~ PECer+h
Con = E( (-Erx)) (%-€lx0)T)
e Ale-ele)) [ -c(x/)7)
= A Cos
B x e pEle)rl + AConCol'( £-E(2))
= AB+b |

& 7 E(x)+ Con (S (R-E(2))
N o =it
Elx) = £(8,) +E (52
Cowe = E[ (8,48 ~€(8)-E(80) x~(xs)7)
E [ (8 ~€ (00 )( x~E(x))T)
+E (8- €(8w3 ] (X -E2I)T}

&

= Ceo,x Cp, «

A o
¥ < = E(8) FE(0n) +(Cox ALoux) Lax (¥7E(x)

A N
= &, +é
A A" &7,
9) Alaw-1t) = X+ -— /N""" A4
CA 0>y Tat 3 6y
N~

i B
(2t + xlni)



{72

,j['L
-+ AL 4
(N 41)Fa* 4 6>
= NOAZ® TA™+ 0 Th TR
(NF+t)gpns3g™ G"ﬁ-: A+ & ol E_m
+ N— —— ﬁ\ﬂ(ﬂ_')
O~ A~ - g
A _ winT o+ NOAT >+ ¢ ____ﬁﬂ}
(W) OA #+ 77 W) Tt FdY pop e
. \ __’,.p-—-—--_.-
N NOR> + 4+ A
= Alwl + oa‘ NPT
< -
(NH1)Tp=FE WHi2on” +5*
~ | 2 . A
= Alwmy) + (02220 ) plae)
(N Fit)gatFo™
b
+ Z2a VYD
Nt1)0/>40™
= A LA-1] Ta” A
/ - . A Lw-1J
(NF1) dag=Pp>
+ Z-
i —_— X i)
(M-H)ﬂm > ol 7 e
o - N '
= A (N-t) + A /LLM}‘ ELM-:JJ

(Nt ons +4>

Jb»—;z BMIE(..B fﬂ-r]) %ﬁ-\ﬁtﬁm Ky Feo o
mwﬁ; (n.,su )ﬁtMa{mM&

fc ) WWMMM FI?;J./’}_,;S’,



i
- !
= (1) e
B i
[+ )+ 4 | 2
_ J Ve
E.z__ — 3{_’1 - (:ﬁL €' e"' [ } [IDIJ[,;ﬁJ (l)/r"
- 2/Y% e

-j/ﬂ
V /4 +Yupe
%_a = Xa - (‘:‘_C_s_‘_c;r) e - (:"}'ff_ Co) Ca
_ [_'/.3 ]
- 73
S )a
€y = =8
s
-;}ﬁ
- ¥y
F1J) Jt = _ = X,
V Arpadd
Ly = Xy - (5'5.}:?,)‘7, J(?-'E‘()ngyij;,
= M - EF/JC;JIC_L)X‘, - XL_/GX;
Xy - P X, - ,
gz L o XeTpA Ly,
£ X_a." J{.; by -
V &lexar pri )™ Vi-gprrpn =
2‘3 —

Xn - [x;fy,) 2,~ (X3 Il Jo

{73



= ds = Fl Xaxy )¢y = E( x5 Kmpr ) Xau— P
3 T e >y
= M "‘fi'.'ir - £f )f:‘-‘r"f-’fr

R

&y FM‘V“ (12, 47) é«u—u& MM Ot Afak

[1la-1) zvd Bla) ek WJ Za J,0 >0



{75

Kla} = pip-1) hio) N A
M[ﬂ"*l} }1:"(3‘1) A[ﬂ)
2 b le): Brames+ o, (URI-hLRYBLan))

= Xia) [} in)

NE_ WWW Ao tn Sever X[
priaj = () Kin) hlnd) pgla-,) = o

/3) /J«L hinj=1, Gp°=¢™
D Ala) S Ala-1)+ K (thai- Aca-11)
Kiny = M ln- 4l
g“+m Cn:f}

Mlay= (1- Kl ) Min~t)

MINnD = (,"" na) ) M)
¥ M) a~b)
- 0> min- N )
) nt) - Kial o™

&> +MLn-1)



> K la) = Rla-1) ¢™ Kla-d)
e — T —
0"1 + ‘K!.n""l] J'.:.r /'i_KLn"J
; '
—_— = + 7
Klal Kia-t/4 Nz
grg =  ftlme) Ao/
g*->=Mi-1) g* 3 Aot )z
' = ¢ 4+ €= _
Klo) A*)3
! }
—— — — b . ﬁ'l
KinJ K (o) = 1)+ F,
_A‘n;/_?
Kla) = (n+1) Aefs +0*

N Ao fa +6%

(ﬁ +1) ﬁal/‘.‘z 4

1= K[a) =

A

Alnl= (1~k1a))Ala-) + Kin) xin)
- n A.* =
° /3 *{-_ ﬁéﬂ“l}
Ch+t) Az +0™

s
+- ﬁ',; /—? _ )C[./l)
(N1 At 6™

W SLL-U: <&




1%/

ﬁ &
T i /3'-—-— X (1)

2 Aoz a0+

vml/._S______ (X (o) 4 (1))

2 A3 34

1/}, , (
> (X /fe + X
Ao® /3 fﬁq-/;.. . : ) l‘j)

el

§

X
el

e o f((xcm-ﬁw)ﬂ lre peme
e (K(n)-RTn) ) hn-2l) =0 L=y ..,
L #o
lxx [R] = E[ “%flfax’ta»mx[n-a_]
= ia,{,_ xe (L)
T & bt xhot A~fp =dy !

Kt A= -
-
rex<te)= Z A_pt re l0+n')
h':"r‘l ﬁ"‘-
k' o T
L #o
Lk f' = -
e L-R0") = ga#h.rxxlﬂ*ﬁ‘a} g '==-M~_,,
'
£ 1o il 5[—“:‘
e .
Fue bt'f = 2 &y N [O-R°J
bi=-
' FEC

Denze fux [—b] = Pxcl k]

[77



7

MW@&WWWF
a"k_:d}i' %M&W o T By = S
M a-'{ X fn) MYL;‘}'!-A) wa Ko it
@MMX{,/;-&)!M&W%

By o T ALK,

ForrlolF+ gy, d ol

/‘1_;.‘:': (;-—-ﬂ-—.) f"._n,r"{c’)

4t

Mf’*’ E(slo)(sto) +nwiey))

"y—

\{ Frr [s) (_f.rr('o) o E0)

- rr {03 _
\J Fecloe) Ctrrlal+ Ty (o))
¢ P
= - _____:- el V,?/Q-hr
V 1+,

=) W = /D*'* e E(_'a_; :_/o*-xiw
MF = (f-/ﬂ"') (e L o)

mﬂjﬁ’-‘- #LJMKJF’J‘I#J—%/?»LJ&/PM

fovee  phe fott. n ke golimeator.



., # {=/ | —
/¢) [ B(2-) (crar- 722 4 )J+ = 0
G2

o2 6(zy = P;J(yj
4

I £ [(sta)-Sta)) Rin-g)) = o o0 < £ < oo
E({stn)- EHM X(nek) ) stln-2))= ®

E*(I{n}x[n-,&’)) > %: A [}a)fz Xlpe ) LEn—L) )

i

FerLA] = E hlk) rac (2-kJ



&) Mpr = El(sin)-Fer )
- f[(J"a‘f}J"}(aJ/( SCn)— 2 41511&—&”]
= EXS[n)-TCn) ) £(0) D
- E((J’",{n}*gfﬂ}} %AI&)X‘[—%&JJ

N "
Y
= ¢ %W
W
S Lorlo) = T hip) FLXIa-1} 5Cai)
A b T It
r_,r".-*"(f’t...}

:*; hlk] rr.Lk) = [ Pss (£) 5/ 4F

D Mi =S Pirlhsal - ) P (F) ) A
=N

g

= ) X e t#) (1= Hifr ) AE

4
_ 7.
Hi£) = ﬁ:.-:?l I"C)f Vi
o ;,':t.'{-ﬁj_{-%_
. /% 2 ;
“"“/-*/+ o (i o= )ar = & pgx
P tog™



(£

P+ gt "+
w
S € ALRIXLA-g)
o
A
E[ (bcfﬂ}“.%[ﬂi) )(iﬂ—'ﬁ]j -9 L: L ”",-—’/
Tue L L) = 2 hibJ E(Kfﬂﬁ)ﬂlﬁ’ﬁ})
k=
N
— /Ci A{AJ Fye (L-k)
=4

[12.65) Wwe poden—d n= N wmm&ﬂ-’-“"ﬁ"(f

MMWM”

Mo = £ (Kini-%cni) xins)
- ) (Xlnl=-Xbnil 21{#‘}/

_i_ﬂ /&?W
Prrepte

N
- E[}Lléﬂ)/- Z AL&JE[‘”*&-JK"L”JJ

b=

= Ixx le) - éﬁ h Lhd e ()
b=y

Ny memﬁhmﬂwc

N
Fue L QY= & AlR)ruxlt-hy A= 1 2 0w
?L:f v A



AN
[x<c () = - Ea—zwmfzt,—m L =1
=/

whect, drwe zhe ;uah}m« %zdm_ £¢,,..,..{'
mmm«&\ e hLh) e o g

LLh}t -al k)
s bt R [ = "2 A(k) Xn-r] gt

- /LT:
A [TMSE s |
N
/e = Tx<loj - %_A[/lff’xﬁlkf
X
= Fxxloj + & alb) rucl by

E



[ 3

faptcs 13

1) S[a)= A" ri-4dJ+ 2 ak Ulna-hl

= e

A L = [ Slayy Loy s SLaRIYT

UoDinee Ny D0, > i >0,

('ﬂ'l*! ﬁnl L ¢ ¢ ... © Si-11}
:..r - | Rﬁl'ﬁ" ﬂﬂl . . /I <. .. @ w loj
laﬂhhﬁ't aﬁh ; “'fﬂh}
5. :
j«-& I#)J wle) ... “l“hJMM;

</ ;Q’ AAr™=° gmy\ (13_49; E($5la)} =0

Cr LMJ ) = @ MErEr g " P
) f P
_ mdnt2 > hzeo
= A 7w 4 fhlﬂm-ﬁ _ ﬁ.z(nfu)
[~ & |- a™

i




2 E(siny) = a7 u, = é'fn.e-ff)nﬂ
e (Sin)) = a4 *0TE Lt T %a"""
h<tog
. P n, 2 A
=~ (6.9€) +0, 1 <2 @.a¢)
h=o
d— o
A R
] -g™
- 0.t o,9& ™72
}]-0.98 >

ffD*AM#M o‘/ﬁ-p_ﬁ@(f}f"'-‘ﬂ“mﬂ

7AW
For (£/ = —_ . iy
[1-a ¢~ 737F )

o.1

(i

[1-0.ape T[>

ik



5) Jlal = A Sln~t] + 8 auln)
€(SI~3) = A E(SLr-13) + 8 £(uimn)
= A E(SLa~1d)
Cla) = el (Strs~Es1m) ICLlns = ECLa3)7 )

= E_z (& Jhn-¢l "“13 UWitn) -Atjl,.-,-—:_]])

( " )7
T EUACS Lpepy-ECTtn-) ) 4—_@&-&))
( “ )7
T AcCiardATF BR8T Beee
E( Sta-DdUula)™) =¢

({’[H-IJ dﬁ—ps-J—a T E‘L__[kJ f—o—- e ¢ n-4 )

ook V Yotz poodal ol ﬁiv«/i
71'“4_.; !-/-TH--V:Z‘ oz é-: l"{}_T
=3 §n+r - Eﬂf';f:yr

E(rtad) = ¥ AT Y7

12



g/

2

-
>
N
™
N
18
[
o
S
J
i G

Qo 1o




3

/\/G"tﬂ- W'NWWW L)
4o et peslin WEN . Thee i3 fecprse Q_{fﬂj

_ [ ulo-ey w{n)
E(E[-ﬁ" E—MJ'IJTJ: t[“[ﬂ;J[ ﬂqu+;})

= | EV wln~1) uinl) EV win-gjuivn 31/ ]

El u>Laj) &'f Uin) wlns1}d
N & DJ
Fu> © 7=
&
>, Fln) = Siny—+ Eéiﬂ)ﬁm-jj
.:—!
% ? 4
ARLR) rlAa-n) = (. AlhiStn-k)

iy |

+- % £it) 12 Glh)riln-hk+2)
F=1

&
S i)+ Z bIR) Win-g)

4=
N s et Ha otet

' f[ﬂ"f’#‘o‘)

ih;“ _S:(n}: l fg?—ff—:.], y ‘.é Z._L_‘P-;

£ nJ

r{a) = ( ... 0 éii)... L )il 1) Lin)
’N.._________v_,_._...____________..
AhTLla) = BT



! FF

r:) X{nl)< _“Arflﬂ}*db’[ﬁ}
Nt et (3. 510 ~(1a.56) Wk

/o) FW (13.35'") '(}_J__l,ﬂz,} hﬂﬂ a :.;j R
00 whakt Sla)= Shn-1]= A . We lan obup
e pradecton aar_’;j.g St
A A
Alnia-t )= A la-tin-t]
M[ﬂfﬂ'!} - ﬁ(ﬂ-; jﬂ—'i"}

H[n-fj'n-f.)

=) Kln) =

T F Min=eln-1)

ﬁr{aln,} = 3 Ca=vin-¢] + K[ﬂ}(.ﬂ[ﬂj"’ ;Ld-—ffﬂ-‘ij.)
Mbnind = (1~K[aJ mCa-it n=p)
Kln)= an—u___

g% 3 mla-1)

35-’1] = ; ln-¢} + Kin) (i[n}*;l[n—tl)
MInl= (I~ KEad) mln-4)

Thice WW M (1234 -( 13.36) w-tz'*’\



/VI“MA f-wvn. Mﬁ 2,46

.1
Aln)= CAT / n
— 2 X[&d
r&a—.}_ J /f?fl / A::,g
M[n-rj = a'ﬁlﬂ-:
naa* +o*

Kiln) = _O’ﬁj .
(nti1) ga>rd*r

'y, fm (;3..14?); (Jgfd,/a-); ( 13 )
MEnln=1] = o F1 MIn-t})a=1) F ¢
Kin) = MELrnjla-:)

L —

Opn =9 ;‘_-'f[.ﬂfn-r}
Mlaln) = (}“KL&J)HCHJH—!J

jhus T LAIM] S XCa). [Uot ol P
W bl e Do Miain)=—> 0. [ o )
b ?,q,«.-,\ —? 6 Penic T oloecratlioes Arezowe
AOVDAR LR M}M‘iﬂsﬁ- S Lain)—> f£nin—r}.
- ‘—'-ﬁ.‘i?[n-un-aj

the ppMrE ot b2 ELST43) =  Tu*/s-ar

< £ Wkt ~o i Slady - GG Arasiace
of Jinl. Foo (b3 the Gaen ded  [AMSE

2 Samans aaen o plrody SRA ﬂf#aﬂ?pw



kalm '
an gain sequence K {r)

4.5
4 -
-~
£ 3s5fb
L
L 3
k]
2
0.5} - T
o 2} ke
04F - 4 g
03} - L5r
c..
0.2 _ 1
0.1F _
0
0 50
time :
g n tlme:J n

% ){ 0};}: o__... Kin)= P/, ?[njr}}:i[nl
Ol o0

-\ A
y S Lain-p) = A Sln-tjpn_s)

= & Xla~t) T a4 £in-2)

77"""" Rlaj = XfadeSlnin-iJ

-~




4L

Sin) = PATHED
laipn) = soLjp

3

I T 1 1 I ] 1 I
B L
-+
B i
o
5
= ”" m
5 7
—
. i
[ i
n . o
m ]
= I mw
M -
o .ff 5
fl:! ™
f'.
.___r..lr
L T D -
Sy —
i
-,
lllll ..‘\
i it v
[ Y
y
1 > | i 1 L | 1 -
g
S A+ B B

(PTjos) TEUIISa pUE (paysep) [eus;s onn

Problem 13.11: part (b)

ot
——
llllllll
F
-
F]
4
1
-t
..-_-Il.
Ty
[ ]
d
-
=
oy
fffffff
R L]
=
L
-
.-l..r‘
-
llllll
-
.
LY
L
-
-
A
-~
-
-
-
-
-
=
rlrﬂi
llllllll
-
-
— -
L
L]
'.lll.
—
ol -
el
-
lllll
il
F
‘..l..ll
T
e
..___.J_
-
-
LS
-
-y
l.l-.-l‘
lllll
#
-
’.l
llllll
=
&
——
-
-
T
llllll
-
ll.lll
-
l...l.l.
[ ]
L I I L -—=7
1 1 i ]

(PrIos) 9rWINSS pue (poysep) reudis ann

43

35

30

15

10

_bme

Problem 13.11: part (c)

|
T I 1 ] 1 i |
...... bt
rrrrr
- l.—l-.
>
—
wrm=" vy
.__.r..__l.l 4
mrr
-
a
a;t
-
e -
-
iyt )
llllll
.l..rll.l.l
"..‘
F
£ .
iiiii . 5
! 10
||||||
S
-
-
P
|||||
.............. =
F T
=’
= -
[
i
I.J.“"
=~ 18
-
tttttt
Iri:
[ D
. &
lllll
lﬂ”
r..".
ttth
lllll
FEEEE VY
L ]
]
Y
. -
Tl -
L3
e
llllllllll
-l
llllll
oy
7 Wy
llllllllll
A
. T
-
1 ._.||.l.1.l..1. L ] ] [ L E
L] o4 | o r— ] o

(pros) ;veumsa pur (poysep) feudis onn



= Snl-aGSsta-i)= ulhn)

13/ ;.Eww.-_ E(S(n)) xo ﬂ.m-w o M4 SE
W cr{ S'In) = Sfa)~ E(.E‘LnJ) P
F'latz T la)~ €(5ta)) prd w4 AP A At
MIE o he pame Go fo 0ol Thara

Pinin) gvd P(nta-il %MC‘—-@,‘?A
(Moo, phin  KLa) Jose ot Chonge .

A ]
'/M s, J—‘[ﬂjﬂ'l) - & J'Iﬁ‘fjﬂ—-d'}
.F(njn-—r)-- E(J“In)) - A (ffﬂ-f}n-fj'f(ffn-d)})
A A
aL .I"'(ﬂfn-l}= a S ln-1¢ fﬂ*f)

Sl £ ( TLa}) =a€(Stn-2)}

(rvsction @ $'Tainj= 3 [nin-4)
+ Kinj( x' Caj~£'Cria-1))
S enin)-E(00n)) = $Tnjn-1)- E(SLn))
+J< [a) ( X {n)= E(C1n)) = Flajami) 1€ (5101))
BA (xla)) = E(51a)) +E(Wwin}) =E[5La))

1) I Houdy oAate e fave Mlnia)= Ml
Minin=1)= My Loo) W{«m-(ﬁﬂﬂl.!



/33

rMlos) = (I"K‘Ln-é.))ﬁflﬂﬂ)

orree K ioo) <« 1 . Mjﬁ,ﬂj@?&ﬁ
Thes =

MIAln-t) P pPin-1)a-1+) )
Nenponelhe gonie Sin) o Aadde T
w ran JTln-1] M A i KLDJJ}L[JJ_,

/5 Fane (1332 FCnri)a)= a2 FLloin)
Nervr o ﬁ‘ﬁ{_}laﬂjm_%ﬁ(w__
Cormailid potbmatio Wl o prodestipme o
memmﬂ? Eilajj ,_,J,L[M}r

\ - | & -

= S Lartlnrt) 2T last t o) 2 A £ {nin)
A -~ A
SEIonrar in+t)=~ QA S [adilady) = a* S layna)
A= -

/&) FW (13,41)

Lo (2 = K le)

| ~a()-Kl0)) 2

o, bif ML) £/

0. iy 1 Coo) + o

rieoj =



ch)t_ M= pf[eo)

K™ F241285 K - ), 456285 =0
Y x= 0 5781 ~2,703

Mles) = ©, 5751

/‘77# leo) = s pleo) + Fa®

= 0,64 Moot = 437
— O
K Leo) -——L—_ﬁ Lo/ = p.57&7
/FMp [
Hoo (2) = o. 5181
{ - 0. 337572

”%
Jlain) =

0.339¢ F Lmmtda-t] + 0. 51515 [)

1F) New bln) =0 ppey (13500 = (1359
X{n) = hAiladA ¥ win)

Kla) =z Mlnlp-1) r”

g+ ¥ Mlnin-.
Mialal = (J~KLAJr"7 Aln ja-1)
A AL A
Alnia) = mlajn-1)+ KL}l xini= 7 ALnin—i))



Problem 13.17
0.645 T | | | T | I | I

(.64}
0.635 ﬂ, _

0.63 1 .
0.625 5

0.62 -

kalman gain and mse sequences

o
& =)
o —
e Lh

|

p——,

e

2

i

0.605 _
K l=°) = M o/
0.6 / = 0,597 _

0.595 - ~ 1 - 1 1 ! -

X, ){ £ [A) = 2 ,?wv- (13 10)

Elos = plaja-a 7003 (Plar mlnia-,) BT )"
= Minince) pp7[La BT M2 (7 'Chsa-e) I;}"[nj
= g~ Laj

S laga) = Flojaeis + B N5 (Xln)- Hln) §FLasn-e1)
= M7 ni Xin)

Xlndz Hlal £l and thuo sCa) = H'la) i)

)

=) o BATL e I [~ in).

2

1

|



g C ln) = ally Klaj—= ¢ = f[ﬂiﬁ}‘ﬂ‘ f[#h—:_}

&l we ﬂ-?«r-f'-ﬂ\ b Ao ﬁm./zﬂ: Xn).
-2 0) MWM e~ /ﬁM{-‘&wx /13,445

20/ N MK f G gguigtin io fniar
me- {73 61 = (43.71)
o?g [ npm-1) s a fa{n—; Jn—=+l
Minjn=1)= a>mMin-tta~;) +0,.°
Kin)s paTwnja-s1 Hin)

e

§% + H*ln)pmlnia—i]

kihewe HIn)x= Db

_.-_——""'

» F Ind

‘;'{ﬂji ‘)?u‘ (ﬂJn—IJ
M h (‘Jpain.’) ~ sz_ﬁﬂ}_m!

Hln) = = ¢ oew ‘;ninjﬂ"lj

i s
Folrmin) s Folnsn-1) + KUn) [x1n5 = cooagrfelnba~sl)
Mbain) = (J-KL-'?} Wim)) mlnin—1t]

>2) AN xbn) = AseYa-t) d+ watal
= ATt ) T i Ut LR + Aryal-1l
Jz.ta
"
ABA (AIRIn)) = r W(ﬂslh)) + NM(/U?..L”})

h-o

W’h U » I{.ﬂ} A.-;Ir wgh’( W ,.;..a M?‘H of x A
c(; AL )=t}



22/

AT AA (AJ‘::LHJ) = that) pran Lusinl) » 75
| = (nat) O F oy
G et vtk putd fo
Ay Ln) = QA A7wla-r} + alnd
f‘ﬂ O fa <t Oawd K el [t e o~
Thn on  plndy — FEL T ArRADel
wanld e a conolak

Minin) = (J""KL.-&J) MEh)a~y)

- (-}- Mlnin-0 )Hlﬂin-—-:i
Ta> 4+ MEnjn-1)

A

Thn* Minia-;)

On* 4+ MLnln-i)

d"nz‘(a.’—ﬁiﬂ:-i in~1)] + 7 %)

i\

Tn ' 4 A."Hf.ﬂ-rfn-r)d-d;h;'

- #(?J""J) { o, &1 M {ﬂ-u-[ Ja—-i ] # f.}

N4 4+ o0, 85t Mm{rn-40n-vJ + ¢

whesw p [—rj-+] = 4






199

\

15

——

1) G (% % r g (R () T (e (%)
7,\1'. w\ _,.1,,.:'-::— M Wﬂj‘ ﬁ' ;‘.‘J (’H—*}I-’V}JHLJ/L"L-J
M f!ubﬂf}‘; KJ-}’V.L) - f/“.«fm} f[ﬂﬁ-ﬂfl,)

Thive
Ch)"(’;-& 11_) = E“:_ﬁﬁ ( ;’FEKL)JEHLJH; ( H)(‘_*‘E(it..})

%ﬂ—ﬂ'@cﬂ %M#WW






§)

1
v
%
|
)
%y
e

= =29 &
= 16 - larag)T = 4-p =8
- T
M(C"ﬁ) L
- - = e =7
l1é
[ﬂ-b} c:-d}
Me = b 4 My = [at c
M, = m-&-;b np-—aci-!d
( _ . S
) ot (d+7b) = <+ Job -
<X b& ofg
z

L) (ﬁ-ra?a’:)-i'({:‘-f/"d) = (a+e) tygl(s3d)

(a+e =(4+A4)
—> = My teng
LJ»%A aFe

c)/ (Rﬂrcybj/ff/‘d): (ac-éljf—‘](a.fwi:.)
X~b A -(adi+b L)J
= Mydy

wd +bc aec-bd

—>



202
£) T/vﬂ—w%tﬂm 2 2 Gloths g LA

ﬂl""g‘ét
af‘jaq_ ]
ﬁ.g + 74,

ﬁ m™ TN,*H}TJM,;_'}-(”;TMJ

( [V et xhat 4,‘ = aFgh, M7 R-;L)

D ATA D @i-gh ), 47
‘*/ﬁz*’ﬁfﬁu;)/ﬂ.a +JJ-=.J
-:I—(@._?'Jl_j) (&j+‘7£3/
T FAE ¥ W 2 PR Nl S LS B + 7

T norsformey bach wr Pove

erﬂ‘érlﬂ"ﬁ;.l*iml* Qs5* +J5fl o

0 T |

7))  Bemee E(X*F): gpz3)7

A7A <

E(%*%*)=e(x%x**)"
W< meed ondy o that €(R2) = o (3" %=
3 ™
g TIRE g 2 pixs)
D W™



Py g ol *
Prl) = €
P - Do ))
i = € (- e o™ 5
Ci SR R L (- Ypovo)
Tw**
A A
\a?db _ 'c-‘yy-di—/w) (_.y‘f f"&‘;)‘?
D o **
3
=) 3_.;--][# - O -z) E(}J‘):a
"Bwig w = © :

» o ¢nl
E(x*w*) = (#/= ) — /
DL wk oo o

>t P i

y
TISae T € (=" 7~%)
Lo
—3¢ - oo™, v~
-....._-—‘_ J-H _{_— — e (! f I
Ve O W ¥ -

2, £ (R=) = o
= E((u+yv)(eygrs ) =o
E(ur)~ E(r*) + 7 £luv) +JE(wV) =0
2 Elu = E(r>) | Eluy)=»

o v lws 3 W(V)jwfttfy) = o



) El&-Z)(%-z,7) =
el(k-m) +s0v-n,,)( )7)

= E{ (u-ntn ) w-aen)7) = EL(v-aay )(y- axy3TJ
+ g€ (- ) v-nen ) 7] + € L~y s 4= 07 ) )

rv Cuv = =Cyu

P = -8/,

o e (([8)-€le] )(15)-=[5))7)

_ Bl ~8),
.ﬂlfﬁz &/1-
/o) E(r-) = E(xPa%) = & (pacre) (?;M)}
= g &A&(pHB)
=) A& (ag) =1
W(f‘")"-— ;ﬁ-(éﬂé é}g‘-g!) C{_’h& (fs’,.atu)

- g%;ﬁ({,ﬂé)“)

A

Box A (asg) = ‘5

& (ag)>) = %



a (psr) = 5 ,s, + (:- "EA;)""

(=~

> 4 (AL .

- "-‘-"z«-);._-f‘-z(f- 54;‘)(..,):¢
2 Ak 2

z 2
A }3- H.‘.":’__’,,;y

= e
s pgae ale R . T,
Ak = Yu Fa- bl ne) =1
VTABY =z A V = svrdel palboer
= Yn I R ean
' Py — e
LR A A7
= A= W8 o« s Y RH BT
¥ 8=z 7= WR"X
nN-/
/1) <X = A
E(XR/)= wa?
oo ( x*%) = t(Czex J (aez (i5.30) )
= A g¥ZT)



A
/:u-t,w..u( wew , (=Y 2T aud
/W(Jl)ilf%jﬁ' /V_‘-""“-""J
xin) = winy +7 vind uwkeex. wln) vulo gt/ ),

¥ln) ~ w0 %2l . [enee fvﬂ e Compley:

A ; N=1i

Cenc (* = N gﬁ(‘tlfﬂ}f#”'fﬂ,]) prd w2
A d/% 2N —M Wﬁ-ﬂ

SV A (ﬁ:ll) /ﬁﬂHPLE_JL = ’/'L T {‘;%) /ﬂ"“—'
r2) Vial= T hih)ntao-&)
b=-x

E(th)): f%lh)g(ﬁ[ﬂ_h)):a

E(Véﬂ) V£ﬁ+ﬁh)): E[ ghfklktq—-h)

¢ Z h [2) u!nfmuﬂjj
J

- 2 2 A[hlkiu&‘( Win-nd wintm= QD)
L £ ~~ ~

T -—

Fuw EmF k-2

MWW:}:} W

vt XLn)NCN(0, T

204



Tﬁ,@hm ﬁCF/‘MA-

Fov (£) = B+ lfum’ﬁ
= } Puﬂ_ {F)
=) fuw FhI= Cyy L k)

loo, Fu,(F) = HE Fuul+)
= _y, Pku/'f} F 2o
7 FPuw ¢£3 F <o
Bt Frwis) = Puﬁf/f)j

' Pvw(+) = y FPuw (+; f 20
-7 Fou (£ F <o
- - Pu_y(-f-;

faz(f] = 2 ( F i () + 4 Fuy (£7/
= Z.(Pu.u(-f‘-) +;' {"g F uan (':H})
2 tuwtr) + 7 Cg Pu (1) /

H

o Lo (£ £ >0

£ Zo
Feo



"5 & B
R
gl 2
> B ? 2
B D o¢ ?};)(‘fﬁ;/‘gf
- J—4¢ = 6
De* _ (
'!-B had ——
4 T +a7'a%/(d'!ﬁ/
= [+4d = 2
¢ 2 ra
x X B Ok “ be Pl
= S &, 20e”
£ %o ate &
v 9 = 2
7 SRy
M B A p(,/.,.:,._.,?
’?g#ﬂ? (/.5'“4&)
s — 41—@*
»~ ﬁ#
Jonie A A v ehge
oo - (6H€)¥

- S ~ An
VEY: ISRV E) he

F oo
W /75 2

2 08



E(R)= 2 E(zta))¥r™’
':i ) ="
_ g -ﬁf,pn
= AL T
'; e

- d™
FIRY N of Rtc
" 51
],jé! — )

%13)31’; W{;f)_g::

209



] 57

XLnj= A+ wWiln) ov
Mrﬂ)‘: ﬂ-—i'i-fglﬂ)
VL"’}: WIL-’?J
Jﬂ.at = * - v!ﬁ.
N gw A [KJMKI[EI)MM
1
= alifr¥
whee €(WY=98  Cw = g%z =C,

f/wM (fﬁ.i“z./
T/{e)= =2 Khe (

2/ 0






D Loy . TSt (07 5 ( 5 ZpE)
. ~ 4= Y
= - g 2~ _ 2 ( j‘.,__i”_g)
> g~ N A ~
= -—N/ﬁ,':— =4 f/g"f )_(H-;Z
= #/a""( w EIEL“ A
—_———
A A A~ #
2 o) G = ‘3:”2 = 8= A &:[{? ]
Efgr=0 = gl Aalne+i) 27"
= AHEeEles = o
WYRE:
/'-m—(t)t 5'( IE’L""-‘?;JHJ

= £ [ }_g;HZ-@.'H E(% /%)

ey ﬂ'*ﬁ:#gﬂ"ﬁ



21) X = Are thme.tiw < EA +w
et €= (€ &) Z};(_gj AT
T MLE Ll M
T(A ) = (X-ER) (3-8 P
= XML -ZPEA- pY £

v T
— = o -8 ~ B D T A
" ° L7 £ EA -0 + AL AAEVEA

~ A - va - T
Yo (150740 ek (15.9¢)
'—Nﬁ..;._f_—- P |
wg o T ETE) wl(erEl )T =0

_ 2 |
D A= (gHE/TTENR



e, ¥ = e, e,
- WY —) 271 £4 7 Y, AF A
JHe, = L e €
— - n=o
N -
- Jlﬂ--ﬁjcﬁ
= é -A?c: 7£'-“¢.'f;
nT a
_ P Jrr b fn
[~ ¢ gamraf
¢t ITA - ) A FN ITH fv
= ¢ J}T_ "t”f € - e~ -
¢ JITa f e-—*—J‘rﬂd‘f_ € ?’Tﬂ’t
- JTAF (7= ) )
- € 4‘*—1}'&1‘3\;
RN o> ot




= L(lem sy Jerzpo
N+ —
- _:;' j Eiin)f“jiﬁﬁﬂ}l
H= ~a
N . -
+-;'; ) -l xz:n)ﬁ*’ﬂn"’/l'

wth e Copatisat | F-Fi )] 3> 1.

=2 <)

W dgrwk Conolmnk e coeld oy e

£

i
]
I
¢
L }
1 3
A 2
f, =

A

Fa

on HLE WML erifugn
g— j?LﬂJ—EffﬂhjL

Jair (Fon 3 V)t ney

]U{U-L :"En} <
Tho 4> a4 Lpaanr LS MM
. - g.,m_ % /5.2

Z ';‘Eln) ?*in}
o

I

)
W

S IS T
Py

2/5

pocte o[ & Lzgle pecolizan,



et 3~ * 2.
z (}f[ﬂ)-ﬂfﬂn}) ()C. -4 Se))
i

-0

n= ~ ~
- S Y Xla) ( XCa)— A $Cas)
n~

'h..

o

.--': ﬂ_",.. Ao e
- A T Srai(Xtamy- A £Cas)
A T a
\—-\_ - aslll ~
= ®
A
= Zn IR0 )Y = & 2 ¥%(a) Tad

~ ~ P
= é ] %ear | *- /% X' 12) %[0y [

RN AN CY A
e

Z X(a) €

o3

|
py

N
.t
r'h.
D
Y

L

——

214

—) 2T (Foor + ‘Lami;} >

—

N

/\C‘L—M’, MMM-{B’ m»?a_ et {ﬂjq

N



24/

0?':5(&'/%‘,!/ 7'_/“{7:/:::/_{5,{/&(#
b= ECp /u, v) = [ Bp(Fflur/ds
a(;p/ﬂt-__,ﬁi!@]{/ﬁfaed{g

SN

P PCX g 14 v/ dxdp

g = ‘;? +¢?§ - /_/ fo< 'J'*Jﬁ/?o/ﬂf-f/.?/% Y. d{a-:‘.'ﬁezé’

=L gl plu y) axdp
= E(6lu,¥) =&£(eiF)

--_J—

/Vo-»’eC Py - 79((9-):&5') @WFK“JPI%!)

p#-r Mo j 7- ,: F ﬁ"._-f -

- C 4
= (r) = 2l €9 2= ¢y s |
B Fo h -aPﬁ




2if

- N_/':- (r—\b%})ﬂ@(‘ﬁ—j)ldf

o Fs

> 1 A
- ﬁji o d+ = /ﬁml

Gare itk (ke i Gaeiad ]

S iy e PITTAS (Fr=k/n)

25) X (Fr) *

a — . - --)lﬂ"?l};a_ﬂ
< S (Kel "Ry ) €
e - }?T;h_n
. r Fre

) 2 FLn
) +frn = Fe

T W (fR) h# 4
~NA > W(th, h=A
Whe W(th) = 2 DFT of Wins |

bx W cw(o nNarI) g.m. lot 454

e

:) ENCN( ﬁ , /{ﬂﬂk;)

5 )

MM X = [ X{fe) X{€:) .. -)((TL,V-J).}T

——

G’#G:: G ..Q

Neow, Sub(wpr? =  JE(x02) 1776+
= JAlH %
A ontpuk) = (X (5er) ]

W(X(ﬂ‘c))




2/9

F1E (X CFns)]™]

- ._’.
) [A]*
! j*)
) + N/JH)L fa\
£ =
yi

ﬂmM F/‘T“"‘;
M/Mi & danpled . Eﬂ e



	estimationbook_solutionspart1
	estimationbook_solutionspart2
	estimationbook_solutionspart3
	estimationbook_solutionspart4



