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4.1 Autoregressive

4.1.1 Autoregressive 1
Force of interest Stationary

Autoregressive 1(AR(1))

(1) = 6 + g> (0 (t-1)-0) + e(t) (4.1.1.0)

Efe(t)d =0 Varfe(t)] =y 2, t—=1,2,..

Force of Interest Force of Interest

L(p) ' Box and Jenkins
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Var[eb5<)] = E[e'5(> - (E[e0<0]
20+2V2  20+v2
20+V2
(ev -1)
Spread
(ADJ(1)) (3.2.1.1.5)
F(t+ 1) = (I +i(t+ 1))(QF(t)+R)

= eS<l+)(Q F (t)+R)

0=l-k=1-—

R=NC-B + kAL =AL(k-d)

(4.1.1.2)

E(0) =F0
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SV, F17(/f)1-=F76(5\'e AT ST AG)-AY (4.1.1.3)
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t
Aty =Y~ () A(0)=0
=1
e(t)
EF(t)
E[A(t)]=E[Y5(u)] =t9 (4.1.1.4)
S|
Var[A(t)] = Var[Y<5( )] =Y Y [ (uw)=Y Y y2 ¢>" W (4.1.1.5)
U=1 =1 =1 1= =1
)]+ =Vvar[A(t)- A ()]} (4.1.1.6)

E[én<) "] =exp{E[A(1) - A

EfA(t)-A(s)] =(t-5)0

Var[A(t)-A(s)] =2 V2G(t, )

G(t, ): L £ A \

26(t, ) = T
op (A>T + 1 + +
+(p-S+>  +(p-S> +.+ 1

G(t, )=—{(t- )+2 ¥ }

A u=s+l  =11+1

=-(t-s) + t t(px

2 u=s+lIX=1



Y ov<px = (pH(pH- + (P (p8

=s+IX=1
tpot (pir ot (prese2
t(p
=(tes-1) (p+ (t-s-2) (p2+ ..+ (p'~s~'
=¥ (t~s~x)px
X=1
=Y (1~5~X)
X=1
= (t-s)(pt (t-s)(pit oo T (t-s)(p'"s
(<pt2(p2t ..+ (t-s) (p'~9
0 < N JAN !
M ¢ (l-<p"s)
G(t, )= —(t-)
2 {"-=<pY
(4.1.1.6)

f
TP (p(r-(p=s)
Ele () (] =exp{(t-s)6 +y [—(t-s)

V-p) e
r1+(p~ .
= exp{(t-s )(0 *+- (p V _Vz(p(l(P )
K-<p) (7-<PY
l-i e-z(l-(p”s)
L1=(p+ 2(p2+ .. +(t-s)(p"~ (1)
(PS_=  (pl+ .+ (t-s- 1)(p™ + (t-s)<p'~" " 2)

(1)-(2);  (1-(p)S,.1= <p+ (p2+ .. + (p,s +(t-s)Cp* " *
(- () (- (pf+(t-s)(p'-""1(1-(p)
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¢ = exp{ ”H;Iyg
K1-? ;
7=V (p
0- <2
(4.1.1.3)

EF(t)=FO0Q'E[eA(JJ+ R Y JQ ,~SI E[eA(,,- A<s]

s=0
S ety R (4.1.1.9)
y 2

Qc < 1 lim EF(t) EF(t) 1
t—>C0
NoQs e oez(p W(pl< 1
=i
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= 1-Qc k=1k! 1-Qc(pk
= QC
~1-Qp

R Q¢ _ AL(k—d)c
lim EF(t) = e I= e ~
t-¥CO Q 1-Qc¢ 1-Qc¢
(p
M 1
1) EF(t) AL (]
2)  (p=0
R(I+ i)
Urn EF(t) = =m=eeeems e =AL
1—Q(1+1)3
3) lim EF(t
1 1+
(1- k)exp{0 + — Lo V<l
2\ 1-@
1| 1+
04'—'( ¢w Vi< (1-k)
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Qc<|
1- m
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1- - d
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(4.1.1.10)

+1.0

(Haberman, 1994: 224)

Exponential (1)

(4.1.1.10)

Qx|

/



fecV-I\
Ink J< min
c—1
c—1
M 1= —-1In >m=M
\cU -1
= (1+0) 1
¢, /
(Spread Period: M)
M (p Qc < 1
<, f (Haberman, 1994: 224)
EF(1) EC (1) (3.2.1.1.4)

EC(t) =NC + k(AL - EF(1))

lim EC(t) = NC +AL k(L1~ic) g
t->0 1- Qc

VarF (t) E[F(tf]
A EfeA(,)~A<s>+ A(1J~A(r)] =01, w.t-1

Var[A(t)-A(s) +A(t)-A(r)Jd

ro> Argument A(r)-A(s)+ 2(A(t)-A(r))

Var[A(t)-A(s)+A(t)-A(r)]

Var[A(r)-A(s)+2(A(t)-A(r))]

Var[A(r)- A( )]+4 Var[A(t)- A (r)]

+ 4Cov[A (1) - A( ), A(t)-A ()]
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Ele () <t (> (4 =exp{(t- )6+(t-r)6+- VarfA(t)- A(s)+A(t)-A(r)]}

=exp{(t-s)0+ (t-1)6+- X Yj7 (uw)+2 X
N =g+| =547 «=5+7 =r+)
= exp{(t-s) 0+ (t- )Q+VIH(t 1, )]}
Hitr, )=- £ 1> M +2f £<£'™H
u=s+l =s+l =s+| =r+l
A (4.1.17)
=+ =4+
t r-"1 o1t I 1
«=h+7 =r+7 «=h5+7 =r+1 «=r+7  =r+7
[
i (4117)
«=r+7 r+7

£ £ .= (PLrEN~<SENt (p <2>-<St0+... 4 (p'-(s+|)

+(p (r*J-(S"V +(p< >ty b > - A

LA A O RGN & R O B SR |

MY (u-w)}

(4.1.1.11)

(4.1112)

(M AL (p)((p~ (5 ) (<) +ot (-



57

(prel(1-(p~r) 1 < (pr~s-|
ep (pSH (prs G-l
(p (I-(p*~r)(I-(p rs)

if- \BY
(-9
(4.1.1.12)
£ ip -t ()
=41 =r4] e
st P oL pir) v
1-90-9) 1-9
Cllp=r+g2=-9 1) ) 1140
0-91i K]-<Py
Hitr, ) = E(r s)r|+(pA (pa-(prs)
2 K-<Pj 0'(py
+2{{p((p ) +(t_1) r|+(pA]
0-<pi KL Vy
i(ugp (15 44 (1)) + (p(2(p*~r +2(p'~s-C r1~s-3)
2\ 1= 0-91
i(qu)(t-s F3(t0))- cp(3- 2(p'~ —2(?‘~s+(pr~s) 41113
2V V) 0-91
(4.1.1.3)
F('[):(Qzl)'Q R)eA/(I) Q_/'>R_eA((t)A( ) ReA(t)A(t 1)

Fo=0



58

E[F(tf]= E [Z Z e i(,>-A<> Q&,-. 111
s=0r=0
ryvoov A(D)-A(s) A(NA L
BV AQAS) ADAD L

S% =0r=0

2R M, +
S le M gdpfgerAl

. E[elA A 1- (4.1.1.14)
¢ 9

(4.1.1.13)  (4.1.1.8)

EIF (tH]=yyzQ 0 ¢ Ve sz e20 24200 "2- ("2}
‘0
C ote 2-s) ¢ ’-)gexp[- 4z + 4cp' 7 (4.1.1.15)
Q =0
v 2(p
/=
(I-cp)
Lrl+ G
=exp[0 - C y 7
k'-V j
l+¢ \
= expl0H- y 7
V-v)
Q=1-k
R=AL(k-d)
Qc< 1 Qcw < 1 (4.1.1.10) (Haberman, 1990, cited in Haberman,
1994:226)
lim E[F(tf] = e =wwm- 2R Qc w2--—-te"™ —RA .— (4.1.1.16)
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*»0 Qc<l  Qcw<1

Qew <1
aw<
\I-0 -dJ
-yfcw—l<
cw—1
AV o=
In < In
V ON—
1 f ow-1!
M, = — | > =M
gV cw—-1J

f lim VarF(t) = lim E[F(1)2 - lim E[F(1)]:

(->00 (->00 (->0
A ~Oc~
2R~Qc~w 4 R QW Re (41.117)
(1-Qc¢)(I-Q 2cw) (1-Q 2cw)  (1—Qc)2
lim VarC(t)i=k: lm VarF(t)
t—>c0 t—=00
(IID) {(p = 0) Asymptotic

lim VarFft) lim VarC(t) =0
(Too (Too y

(41110)  (41.117)

lim VarF (t) 2
A ! 2ewldzgl +
(lim EF(t) T—Qow "% TTG" ow
(->00
C=exp (V y!
J-V |
~IV2a+2¢<pys
= exp

K ]-<P 2
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v: —00\\ii%M —00 MV2 0

lim VarF (t) foqe \ )
0 - 90 e (1-z+0@) + ----G---Q—(f-f--u-zz +0(z))-1
(lim EF(t)) y1~Q 2wy ¢ 1-Qcw
(->00
2Qcwz +  —2wz —¢
"""" c(-Q om0
o’ 2wz(l —Qc)
— 1=, - +0(z)
c(l—Q CwW ¢ (1-Q CW)
c V. Q=1-—
M
=MV ('Up\+O(V2+OV
2 A.<P]] \ M J
VarF (CO A
A~ (41119
(EF(C0))2 K-V
VarC(CO) 1y2f 1+ "
(0] LHOEALOM (4.1119)
(EC(CO)2 2 M yl-(Py
=0 M
lim VarF(t)S\ , 1 lim VarC(t) . M
(=00 (—00
4.12 Autoregressive 2
Force of interest Stationary

Autoregressive 2 (AR(2))



(1) =6+ (p,(S(t-1)- 6) +(p:( (t-2)-0)+e(t)

e(t)
Ele(t)]=0 Varfe(t)] = Y2, t=12,..

AR (1)

E[O(1)]=0

_ f =V
Var[  (t)] -f {(1-<p3)2-<p) !

coV[S(t), 5( )] = v\Xy/llu~sf (i-A)y/2I~sl)

2 ¥i0~w))
= (y/I1-y12)(i +yl,yl2)

1 FWo 1

= (y/I1-y12)(i+yllyj2)

yly' yly' Characteristic: 1 - CjB - (p:B . =0

AR(L1) model)

Stationary

Cl+ C2<1

- 1< (p2<

AR (1)
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Ele () <l =exp{(t-s)Q+V&(t, )} (4.1.2.2)

G(t, )=AG,(t, )+(L-A)GZt )

f \
6, )=t Ly U7 =12

V-Vit) J
Ele (3 (] = exp{(t- )0 +—(t- JA y2 ' +-(t-s)(i-A)v2 1* 2)

2 T .
[]- 1) { )
. - 92 : -9
Wy VT vt Ty
(1- 1) (- 2)
—c ‘expf-z1+ZLYi - 2+z Y, ) (4.1.23)
<<
czexp(0 — Av2 VL @)y, <
{1- /14 2 ?7 - 2]
=A y2 !

- ’)

D=(1-A)V2 2
2)
(4.1.1.9)

b At RS sy oA

EF(1) =F,Q'E[e" "]+ — 2.0 E[e ]
Q0 50

AR(1) Qc<l lim EF(t)7
P

im EF(t) = —-"— «-1 <10 = Atlk-dje 2z (4.1.2.4)

f-» 00 al-Qc 1-Qc
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(4.1.1.11)
E[eA<)~A+A()-Aw] = exp{(t-s)6+(t-r)0 + V'H(t, 1, )} (4.1.25)
)=~ A'Z F0-A) i is S
A =+) =s+l A =547 - A
t2A% £ 2(0-A) £ i X
=5+7 ZI=5+y v=stl =s+l
f \ r-s \
.1 1+yl, ] )
& Ytes +3(0n) y " 2 -w T +Y,
2 A 0-¥%1)
f f ( -5, L o pheS
3-2111'"~r-2111"%s+y!
(s +3(0r) ¥ "
NL¥ o) (1-¥2)1
A J-A(S)+A(L)-A(r WA
E[F(tf]=2 s s e 5C~E[e LI-AGAL) ()7+ E[e!A"-A
r=1s=0 Q s=0
(4.1.2.5) (4.1.2.3)

exp{0 +—AV | fo(LnvaltrE2
Vo-¥ 1)

Q<1 ¢few<l lim E[F(tf]
1->00

lim E[F(tf] - e 9 2R2Qc2W Nodzr 472 r2cw (4.1.2.6)
r-»00 (1-Qc)(1-Q2cw) (1—Q 2CW)



lim VarF(t) 1
->00

Uni VarC(t)—V lim VarF(t)

t—>Co t—~o00

(4.1.2.2) (4.1.2.6)
Asym ptotic lim VarF(t)
t_
(4.1.1.18) (4.1.1.19)
VarF(CO) 1 ;
MV A +(1-2) ]
(EF(CO) 1- V u \ Y 2]
VarC(CO) 1y2 (1l+y/1°"
LA +(1-1i) ]
(EC(CO))2 2 M V-Vi) YooY 22
4.2
42.1 Moving Average 1
Force of interest Stationary
Average 1(MA(1))
(t) = 0+e(t)-C)e(t-1)
e(t)

Ele(t)] =0 Vare(9] =y2t=12,.

Box and Jenkins
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AR (1)

lim VarC(t)  AR(2)

(4.1.2.7)

(4.12.2)

Moving Average

Moving

(4.2.1.1)



E[ (1]

11
(q>]

Var[ (1)) =(1+ (P Z 1

- (py2 \t-s\=i

Covofy, ()= s

Moving Average
I<(p<t / Moving Average
(4.2.1.1)

(t)-0=(1-C>B)e(t)

B Backward Operator

(1- OB) "( (1) - 6) =e(l)

A

0 (1)-6= YiT (6 (t-1)- 6)+e()

Lognormal

0+-V2
b To 1

Varfes<i>]1 = eZd+y2 ( er ' ;1n)

Stationary

Autoregressive
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(4.1.1.4)  (4.1.15)
E[A(t)] = t6

Var[A(t)] =tv3r2(t-1)(- )

E[eA()] = exp{(6+- vat-(t-1)(py2

No6-0-1m (42.1.2)
M exp{0+- V3 =1+]

E[A(t)-A(s)] = (t-5)0
Var[A(t)-A(s)] =(t- ) +2(t-s- 1)(-jg )

(4.1.1.9)

E%F7/(t)|: F?%b Ef‘eA«H,RQ,V\d ~5~1 E[er-AsJJI
s=0

Mg
=] s=0
- 1 2
57
- d wz'\
c'e-W'
Qe W
K 1-Qcew
2 Re® oy V 6-
EF(t)=F@'c'e~(t~1)(Pr + ° ch(py C (4.2.1.3)
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Qce~" <1 lim EF(t)
(->00

. Re™?2 -W 2 AL(k - d)0e (py2
lim EF(t) = ° Qee ( —) e Py (4.2.1.4)

N 0 1-Qce~w 1-QCC

cc=ce”(PY2 - exp{0 +-2 Vi- (py2 = (1+1 )exp{- (pvall+ (p2)

1) EF( 1) AR(1)
(4.2.1.4) AR () EF(t) AL
)
Exponential (1)
2) (p=0
(4.2.1.4)
R(1+1
lim EF(t) = =L —=AL
t— 1—-Q(1Hi)
3) lim EF(t)
(->00
QE<1
av-| \
a-! |
a-1 !
M, =— In >m=M 4.2.1.5
1T £ w)_ 71 | )
(p, 1 i M
EF(1) M, (p for Ml
o (p : QU <1

(Haberman and Wong, 1997: 121)
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AR M, MAD)
(Haberman and Wong, 1997: 122) EF(t)ir EC(t)

EC(t)=NC +k(AL - EF(1))

lim EC(t) =NC +AL =mrmrmmrmmmmmemeees
<00 Hololo

VarF(t) AR(l)

Var[A(t)-A(s)+A(t)-A(r)] =Var[A(r)- A( )]+4 Var[A(t) - A(r)]
+'4Cov[A(r)-A(s), A(t) - A(r)]

Var[A(t)-A(s)+ A(t)-A(r)] =(r- )V3-2(r-s-I) (py2t+4(t-r)y2
- 8(t-r-1)(py=-4(py2
=[3(t- 1)+ (t- )]V 2-2(pyZ3(t-r) +(t-s) - 3]

E[A-ASHA(MAN] =exp{(t_s)(Q+  V-_ (pyd +(i-r)(0+ - y 2- 3(pyd *3(py}

=exp{(t-s)(0+ )Y 2- (pydyexp{(t-r)(6+ ) 2- 3(py3texp{3(py3
=a'~sp ,rS$ (42.16)

F’=e><p{6+-2 y 2-3(py?

£= exp{3(py?
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Var[A(t) - A(s)+ A(t)-A(r)J =4 VarfA(t) - A(s)]

Ele(At A = exp{2(t-s)9+2 VarfA(t)- A( )]}

- exp{(t- 5)(Q + ) V2-(py) *(t-s)(0+ ) V2-3(pyd t4<pyd

=(ap)'~sSe"2 (4.2.1.7)
F1=0 AR(1) (4.1.1.14) (4.1.1.15)
] - P a -p '-'e* R\

2R25a Qap(i-Q2t P*) Qa'Pg‘(l-QIP")

X

Q(-Qcc) _, 2 - — -l
2600 Q2aP (i-Q 2 p I
R°SeYr ™ Q2aP (i-Q p 42.18)
Q2 1-Q2p
QCC<1 QaAaft<1 lim E[F(ty ]
(->00
2R2 2 R2S 2
imE[Ff = ReE Q& s Qnw
>0 Q(I-QE&) (1-QCEp) Q2 (1-Q2ap)
2R2S a2 R2Se?7 R2a,2e2

lim VarF(t) = AP + P a2y (4.2.1.9)

(1-QCC)(1-Q ap)  1-Qap (1-Qa)

1) ATv()



0

2) lim VarF(t) Q0C< 1
Q 2a/3<1
1-u
ap<
\I—Um—d/
1rr o Mx{3-1 >
M2= — In o (4.2.1.10)
Kv-*aj3-iy
3 (p=0 1D
3

AMTUA MU DATIATIHAAD DUNUMIAINUTAUTUTANTLINUTIANNUIE

(p=0) Asym ptotic
lim VarF(t) lim Var C(t) =0 Var[ (t)] >0
00 00
( y2— 0,Covf (), ()] O M 00 MV —~0 M(py-~0)
— Ao (4.2,,,,
(EF(CO))2 2
VarC(CO) |
------------- — T&— (V22 4.2.1.12
Ecioo) " Lo (V22(py] ( )
42.2 Moving Average 2
Force of interest Stationary Moving
Average 2 (MA(2))
(t) =0+e(t)-(p, e(t-1)-(p:e(t-2) (4.2.2.1)
e(t)

Ele(t)] =0  Var(e(t)J=y 2,t=12..



Box and Jenkins

E [0 (1)]=0

Varf (t)] = (1 + (p2+(pdy 2= V2

Covi (t), ()1 =

Characteristic: 1 - (pB - (p2B~ =0

Characteristic 1

t>

(p, + (p: <

<p3-<p, <1

-1 <(p2<1

E[A(t)] =t6

Var[A(t)] = Varf (t)] = y 2

2

Stationary

Var[A ()] = tv 2+ 2(t-)((p.(p:-(p.-(p2y 2+ 2(pry 2
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E[eA<O] = expftQ+ — (tV 2+ 2(t- 1)(<pl{p2- (pl- (p2)y 2+ 2(p2y 3}

=exptior - VAT (0 (w2 (.- (02 y 2+ (p2y 2

(4.2.2.2)
=exP{((p.(p2-(p.-(p2)y3
< t-l 7>2
ETA(t)-A(s)] = (t-5)6
VarfA(t) - A(s)d = (t- )y 2+ 2(t-s- D((p.(p:- (p.- (ppy2+ 2(p:y 2
=t-
E[eA(°-A(S)) = E[eS()] =exp{6+ - y 23 =1+iz=c (4.2.2.3)

ele M s epqesyo e - Y s - (102 (- (ppy2: (pry 2
=¢ 1, 'enr2T (4.2.2.4)
AR(2) (4222)  (42.2.4)

EF(t)=FO0Q ‘cw 1e”27 +RAjQ J ¢ 'w ' 1er27 +R(1+1i)
=0
2 ReM:T  Qcw(l—(Qcw)")

ZFnQ '‘cw "'er27 4+ QcwlJ + Rce (4.2.2.5)
Qw 1—Qcw

Qcw < 1 lim EF(t)
<->00



U E F(t)
t—C0

1)
Covariance

2)

M1

Var[A(t)-A(s) +

r=t—1

Cov[A(r) - A(s),

r=t—1

cce (P

1 Rc(e™ -1)
1-Qcw
AL(k—d)ce(p2y
AL (k-d)c(e-1)
1—Qcw
EF(t)
function
lim EF(t) Qew < 1
r-»Co
(4.2.1.10))
1 ( Cw—=-11*
= - In = > M
0 \cw VvV -lJ
MA(1) MA(2)
EC(t) =NC + k(AL - EF (1))
Variance F(t) 1
A(t)-A(r)] = Var[A(r)=A( )I+4 Var[A(t)- A (1)]
+4Cov[A (1) - A ( ), A(t) - A(r)]

>0 e (0) r=1

= t-2,

A G A (0] =Cov [0 (14100 (0] = (o2, - (PPY2-

1]
w
~

Cov[A(r)" A(s), A(t) - A (r)]=(p z(pl- (ppy2 (p:y2=b

AR(2)
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(4.2.2.6)

(p2= 0

(4.2.2.7)

(4.2.2.8)



r=t—2,t-3, .. s=r1-1,

[ep]
o
<
b=
>
w
b
i
g
"

R

t-1 t-2 t-3 t-4

t-1 0 0 0 0
t-2 a 0 0 0
t-3 b b 0 0
t-4 b d b 0
t-5 b d d b
b d d d

a =expio +- V¥ (p2pt-<pr (ppy3
2

po=expior - Vits(papl- (p1- (ppy2

((p2(p, - (pLl- (ppy2 (piy:
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E[eA<.)~A(s> +A (0~A(1)] = exp{E[A(1)-A( )+ A (t)-A(r)]* - Var[A(1)-A()+A(t)-A()])
2

EMA (0-A(S)*A(0-A(N)] = exp{3Q +£ V ++2((p2pl- <ppy? =x (4.22.10)

E[eA(u~AHhAe] = exp{(t-s)(6 +1 V' (O2(pLl- (pk (ppyd+ 0+3 V'+(py 3
za'~y (42211)

E [AQD-AGAG)-AN] = exp{2(t-r)6 +4(t-r)(—=y 2 ((pAPL (p- (ppyg+ 0+ - v 2

- 2((p2ApL- (p- (ppy 2+ 4(py 2
=(ap)'~z (4.2.2.12)

E [AG-A(9+AGMAN] = exp{(_S)Q +i v -+ ((p(p1_ (pL (ppy2)

Xexp{(t-1)(Q +—y 2+ 3((p2p1- (pk (ppy?

X exp{-3((p2ApL- (p (p2y 3 ew

za' TT-'vie3m 2 (4.2.2.13)
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Fg=0
t—s t-r erft)—AI )+Z|ft)—A(r)
E[F(tfl = Q'~rE]e y +4 | NEle2(A()- A
Q M
. 3(p2
, 2R2yCC2Q 1 , 1 217-<2 e(py 1?2y
E[F (t)73 oo -2RQO0C y+ 2R Qx *
f— 1-QCt Q(l-Qcc) 3 1-afiQ 1
, 2 4
R L oy cee. 2 2p 29
2
1-afiQ 2 Q 1-afiQ
4<p2Y ]
R2 ed* apQ?2 2 20+2V2
+1 ~-R2ap —4 +Re 0+ (4.2.2.14)
Q 4 l-apo
QoL< 1 Q2 .p< 1 lim E[F(tf]
—>C0
lim EF(t) VarF(t) lim FarEft)
t—»C0 _
1) L= > GO Q 2a(3 < 1
Q2aj3< 1 QCC< 1 3> a
ap -~
M,= — " >mo=M (4.2.2.15)
8 4 gla fi-ij
(4.2.2.15) (4.2.1.10)
M 2 MA(L) M 2
M1
2) M =1 MA(2) Q =0

F(t+ 1) = (1 +i(t+ 1)R
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R = UAL EF(t) =AL EC(t) =NC
VarF(t) = AL2v :e2"+v (eV~- 1) t
Var C(t) = VarFf(t)
3) MA(L) MA(2) (p2=0

Force of Interest { (t))
Autoregressive Moving Average 1 2 Spread

fe(t))

Force of Interest

E[S()I, Varf (t)] Cov[s(t),
()] EfeO<) = 1+ i
(F(1) e () ( 3
1+ ) EF(t)
EF(t) Urn EF(t) lim EF(t) Al
t-+CO 1:>00
lim EF(t) 3 Exponential (t) (
[_
¢ =0  AR(1) MA(1) 3)
EF(t)t
(M) M lim EF(t) F(t)
f-> Q0
C (1) lim EC(t) , N C
[—>¢o
lim EC(t) 3
(->00
' lim EFft) lim VarF(t)
(->00 (->00
lim E[F (tt] E[F(tf]
t—>C0
(M) M
lim E[F(tf] lim VarF(t) = lim E[F(tfj - [ lim EF(t)] 2
(->00 (->00 t->00 (->00
F(t) C(t) lim VarC(t)

(-0



Autoregressive Moving Average
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