\7)*5\7}5 E?*f @ ﬂOi\ homac,enzo\g}}
M&(‘ ko\/f CAau\) the ma'fft)( 0{ %fﬁAﬁt'ﬁ’O/’f /

(k) _
Pﬁ?b,;a ¥ J"\‘h es /F - /PK Je Pei\a?ﬁ N J},(e, 147/"/)*
stef of Hhe proces — hen
ﬂm — Sfte v ector ot fime A 5@ +iskes

W)

) -
'H)U //) LS //)

[ i rypically Fhe i pihal  digtpgtion Q? :(rr,% o) T0)

(5 j{\/e/\ of yov afe fold +he chain s

(’5*’&499“& ’)

X 4‘2 “’:‘ :—5 ,Pf
%) 17 W Z:7 1 [5 ;]

TE procest begingin glale 2y what 15 The
,()(010 ¥ he P.r(]c €56 W v (1 be | N ¢ 4&‘5‘6 |
alter = Stefs? Soln’. 1o = 0,1

———



fo= (o) Wart oo o B
~ w0 =% 0 |
NOV‘J) TEZ g 7?;‘7 “ ” - Lﬁ (] | ,7 3

— f’} ’(?ﬂ'“f gst06)
= st i)
‘9&? ;ﬂ\} - §7 | commaon \/ee .:r“ar‘g /e

ex) mLc 15l For a poltis
| mpﬂe\ Y 1'“\ 3 j«ﬁq‘fef} HQC(H;\V ‘(07}
Diﬁ@b e(ﬂl) aMJ? Dead (1) F@*(\

P fran St oNn ffﬁb/"l@m"ﬁﬁ

A2 . ) |
ox 200 e T‘0‘7‘ s )2 \
01 O ¢ ' '
F ko = O 2 | N
?:x-%k = | O o / '
P;«w\ = %2 Q’L
There are [061 ei;\ vé’ﬁ a’f +he }f@r a//}‘@q—}/\)‘

’ﬁ(’@mj’h@“@m&\&aku a’fe +he V’let@(nce;

i pé He Aomber of the origind (0O
tve.9 W}\O &de W(‘H\HI\ “‘A@ 1\@1(“}7‘;‘ 27@&/‘}/



$6

,\} ways to 90 (r@M(O“)4@(; | i a Two Years

\1\ ‘k“l\ “Vem \ \fé’arj’

2 Prob
Q SHERE (\:7} 5’\\”)» - 0‘07
o . L ol o o)
( O =212 = o’ ‘./.l) O:22

Le"{’ Yﬁ:ﬁ L:/AO d«”‘@ (A Zy@arﬁ
X ~ bingaial (nzi lbo, P= 022 )

VX = npip) = 1eo(o22) 079 —

a |50 €ind T2 = o P IP //7'/é /
4o get 2* I
v+ Choice had A il By c) 1> D) 2o £)23
2o [éj

ex) Muc 180 A Certain species O £ fouep
has 2 Gigles, G usta neble, € NJongere.)
AN ex+in cTy o TTrensitions be fieen States
are moJQYEA ab G Non homogeteous
MarkoV clein with %;Iransiffm ﬂfo ],’)C{b;/ﬁ}l’ metrices



4 'l(“'if\ab{a _@,\aa;\gad Ex’}, I\C‘F i ﬁ‘{’u r4 VARN-Y, \JaM?/EJ

' o | & j %(7
/ 0 t 89 o lj o g@( Q
| 7 |4t Aeansiieony
o ﬁ"? O( / &1 can gn\\ 90O 27

ﬁw‘uhﬁe{‘eg o E?Y"f""\"(t

94’\’ €% ,_,x“ﬁ 9{,
SN
5«;%8 bcwl"\d’ 5 W

ll\’(
yof conal® g0 19 e
o er\()a\f\ﬁ"n’

N
 Aransi 0 it
bot 7,\07 r\gewﬂaw“

gg't ‘f/O
QX‘h:AC{’ ( qu

0 0 l ! ?*@f 37’) -hrat NG 1'\0” )
o€ extined
sh\€ or
anﬂe/CoQ

bl €

cant )
O 'QED 0.05 (J:(( 2 7)(42 A
0.5 0.5

O Y

P

)I

” f P

o =2 L7’/5’/ e

|

L=

Calelate he prol Hhat o gfeciel enngerel
st dime © will ever become 2xtict
yn {\\8 {“O\uer V\eer)} —,L-O 90 z}("‘f}ﬂﬁ N + he

154 B frangtions



4T M

p 7
a ‘.
;7’&” '7(‘-7)

Gﬂ 6{5) 't 2) § 07,05 )+ 44(s ’/)

,"7’87@

or look at paﬂ\g

feungeion

E\x* i "
Ené) vaX'\' s f \a’l)
End = EndREX 717] ]

\

76243 L Y

. DH6S

2 2

Yne@JeJ +his

Staiting in Ead at n=0

= %

: 0\(""’

— p.0H49
0.489



NN fc Co 5—5)

Qo] veveZ b cale *
Jo 4(6(({/ /i eja(ve} an (;ér\ef‘r/QQéuﬂ/@

: ; gent Lot
=7 (ont Mﬁ?'\*
et 5 B, Pl

.J

L b
b ‘he TN SULe ne ‘\
Jj(:)\ onil benex[i’r 60“’”“’"" 7[\/ é Y b,
4 NE ! 4 \ :

AR
L » 5.0 at Fime
T)ee Guppose fre wrgms L are e
e 4 - / % .8 ,57+ -'("r')te./f/
Oy | k- ) [ﬁene(:ff XS /}a‘“’) ‘
A RLLY | G N ot @,{ «FA@ {(,}nJ(‘ ﬂ?
ark Yo analyze the CTEtYS | -
e < K , ¥ Aremivins L hat fny
O rafgem 61’\‘( C{"t UG 7! e rihed e /P&f‘ rlf’fi /‘¢/{ wf’: ,”/j
PP F p ) (M x
+— 0 T .., L A
o (2 ' oA ki, kK
. ‘ k-2 frem wm /7‘1;',«4 ic lets
F(‘Om ]'_"‘,{@ fi’-fbﬁ\/afleﬂﬁe P/‘ (AL W2le ) IP C‘t e X cd' tine ©
=T , il
Lecall (+i) =t and U‘H) =
X )f' y A H_.'ﬂ
fo Pamlei) =7 at fimet.
: l' x e = > o —
o 3{} Jr‘fﬁm C berc. G W T oes S0 -«xﬂrt a a° [ERY 2 +wr,;-t/
k*? . |
So pip= Yo P SER ot time t

LHS = Fpenc ol $tatus ot funding ,‘}'d\fﬂ& ot the g,d ot Ath nderva ] Jv_;f"



helore Ahe PaymenT kor the (1 )th Saterval (5 mde 4

. ] . = Al e sery
LH9 —_ i v ({ f‘k;\ ’{LQI'M N\a A ﬁe C (’H’ll“ l’)Ci\eﬁ‘{/ re se; ‘/&)’
U e (AN sk frue berekts — APV ot Elre fronien)
. = ot hme A, = (7@1 cy v’q&ué X eI a““‘:“\
. o PONCE~| wiT,
fp.g *7_UT rd Fsgoe).
B l' ( ' / / ) \'——H
X Xl W2 YAl e T
: O ( 2 o xtn=( Xn
‘Ij(/ Dis crete Mo roofnce * erd ot TN Fine porind st betore [ M/?‘SVQMT
Let+ 7 0 G N i/l/_ti O(I\O{)' (NS vrance (s pa r.'op at tre

ﬁ,\,) of e CY\JreWC‘| ot toclure ab” time Kx'\”‘ w/\ereﬁ 2}

Vo\wvva\ue
The Mheﬁel\\/@ 7{\/ (,af\be apé?fer/nrn@ap by

3

i} whole lite +V, = A)(«ff S

X C{X‘*i’
M ow {e’ffff'\; (I% T=n, %\/70 or | >
W) Ry ear 4’@‘% ! s
i AV ‘A) A x+:r n~#1 /O)(z )ﬁ(-:f"nmz‘
(\A\/Y;ﬂ 0;2* ’))

Ve v ‘ - ( 5
Nty AYear Pure enJowpe # \/ ;,?) = A X+ :n-7] f)(}?\’) Q xﬁ;@

(ﬁV ) Xﬂ\)

W ) Nyear e/\o’aou/»\e/rr f\/ N
b R <R = Astt a1 P & T
3’] For hpe Y whole e J 1 an nteger

‘* v>< =Jhar Thx B g for 444

[ Asx £z h



| . \, 7
Lﬂ FOF noYyear c)e%cr"rzfg} (NS ulranee ) ffemzuMﬁ %

~

‘ ) “"\ 7 |
ek =)l = af6n) & i,

Ay ‘ <
0757 fhere £ 4 af\u\%a;evz " ) 120

5) The cedrogpectve method Eor Cnding 4V oaly
examingd  the pagt (%427

N = p: _ ~
’t X _())( S‘Xfﬂ j I(Xi =
hofep L m o 1

£ -
,//':':Z
S

() S
63 §X3N GHe accumlad vglve (;9/\51@) ot a fond 1o be

\/, Shared  camong Pxan Svrvivers  jf Lxe Sorviers

T depeget [ unit ot money at fime u) ST ol 11y
9 WL’H\ y\"l’er@}** rate (.. ,f’j'%‘o, ﬁl’éymenﬂ )
"""" ¢ oy Bz PV . ‘ 1‘&
' 3 i o A (ALCViV]Ufl
‘ \ . Q*‘j IX / é(/’\é ‘IL() %
I‘ . ' “ (H"\)h’l /@k-f-] 5}\(,{“.() l}
| o : ' A A
4 t 5 b (M _
(+i)? " geo T i) -w
— ‘l (\Hi} /ek,}i\v'] -
I
v 2 8 Sen-) N
n )
) 06' . ;’i’-o ./é))(‘f.:) Q+\‘ ) ,,P)( (\{*f‘l‘ }n "}—jy*’(‘v*‘ " 4— ,,4,’(»/
- - 7 2 —— ‘ N\
L7587 >t — An
— Q+"-)f\£3(/ jx )™ ey w (-H)jx ,OY +j¥’+iv*”+] 4,'1'
= ,b&‘f\ ”') /j\ I:«n ) 2 ~——
§ el *foxf%f (,+)4 £ x

o Survi

1 -\ 5
( ( Q’C !l-kle-i sty /\‘(’X! = 1 C( -.1 - l" “Xf\?
— ‘ ‘f‘i X QA x:



7Y Trw = T A g X>at. M>52 6D

Har = Rx—% bor nteger £ ' *

o Tt o | i

f(‘Ov . ] y1+ e [ ] : i o
X [ X4t xitai 't 71?*’“;
T, o ! A+ )
Hegein

s [;ﬁﬁj é fx= *J ;’ [TXJ -t = Ky— 72 é—)ri’/\’feyéff

indeger £

a{’ 1!\81"

@1 (Fiven EX Zj)”‘ﬂg(f‘““yﬂf\)\/a/u@n@f the Kutl— £ fﬁ@mi‘umﬁ £
Ve T 1 be v/’a'n) ot  Fime 'Kx ( random time OF

N - E-:‘t (
Aag% P remoym {?@{‘7‘11«8:!\'{) | & [i tVv ot vHat ]
- _ — 1
—_ P a — = _E ‘\; K “"*‘Fl PFQI'UUM ell_{‘
- - 'Kxﬂ"ﬂ Ca Xt
At Fume {; ﬁvéorPV'f'ﬁ Fined tL\/(i"l‘PV(»’t ‘hﬂcﬁO L5 e
e Vel Ly, ok Beonpeid premias pv bor PV tipe £ (5 2y
| v et | | | T
A P &) @) @
X I 1\ S \E’ | ;‘+R>< ‘T g
Y > Wt b X3k, -2 )(+;:_____“__’, . . .
[ FM @Lﬂml"med’s xlcé'r unit PaY MQI\"—
\/,ﬁr ard 2t are coditiond on [ >t
4 ,”qx/mep,‘fﬁ o F(y-‘:.-—t K4 At

thukde e Sopose Bzt Kyﬂ-i' o
Ct]é(‘ Defire TLX = N "'/D am" ¢2) ,[o 7;,,7(
| h?ff (BQI\«at’!?l'\\’@f‘*‘-‘i’b at -V'pve e

T)»\gy\ O’Lk e L’X = loge variable From ché an ol

\ﬁ)( - E(f L)() — Ak#’j’ — Ly oy =
,\/ | \ e ¢ ;)/’V a(*s(—' ture
’rerm‘ﬁ« regerve” poley vl APV o £ ingvirance AU P et
— Lt "P"" = (Ewk (’x a“* "'ﬁ" \A}n\f et 4ine X F:;ﬂ:zg? wefil) |
- m f l”@x #d) Gt A IZ\ 2
— PX j - (A / >“+* ‘-\k /.J“f}
o L - ( )+ y A x4 d Y 4
JM%LA \/ 9’ x ) A o L . Us Z\r
/ 97&* - llﬁ\ xak ‘? = (& ; >) / lA*,‘.* - (/’L’ﬂ‘*.) ? ‘ul‘ ‘(/1’.\;:‘;\3(\:



: o « ' P@\‘é\{ puves @/
l@ () 28 7 *@(W\H\O-\ lreserves é(?/‘ LOA‘XI’AVJU,Q PQ\//ME/{"T_ wﬂcﬁ

Jith annwl Premiv S P“'Y"" bar pver A

il whole lite 4V (A’x/; /Z{k%{ “'_L7(/i:</ 5»«%

N NYear Term xV {A/ ’ﬂ) A?ﬂ% Feed| J’@ </;’*x"l) q*"’f' =3

(G ) N Yeor er\c)au/meA‘f

3"7) A)W{ n-'Z'“*-P xn)}c";w;“,.ﬂ

) h Pay  nyear ferm (confinwes P‘i‘/“‘“’"‘){f h C"\’*W" rewivns)

;V(K;zn\ e fAW s *’T‘) 1)

égr A<chzn

- \
7 Axw;*;,}iﬂ ) h zA <7

\1} N oyear deferrel a i Vf'f}’ Jégc refe | has
\ ngffgn;l Verrcgp@r‘ “’Q

&0

y 3 vV Kﬂlct(/ = r‘f1g~X+s€* - P(qu) qxﬂ";}\_—?q

LR 4
f0 31 continvous  Paymert  continvess foncling
&9’\ A;ﬁ@ré‘fe iNgvrance Wu“i} eover \‘/} P qnd qu

90 4V = Asx = o Gt



AT B FAY contropus whole let¢ MO 2 2 ﬁy_}

; ()rr/t”

H} X COﬂ+t‘\U009 Qﬁoy\c?q/lg cCon ‘F‘nUUU} f@ymm) J—
VLO[@ fc’/ iNgorante , G ovepn 7 7;[’/ ]

R L R ()3
%V(%TX):EéLCA%U:A)(H [ @)‘)]q ‘

M4

-—-APV pf’gﬂﬁuf“ahc@ at +,me¢ i
AP\/ ot future PP@MN'%/\payab/e at rate p/A)X/




JI\/ COM nvovs  ((fundind pﬂvmen\ @
) ] F\ | ), P10 ) (nsUTEALe URE @ Coptipd
YT A T [
] Xt ’9“) ﬂ) x4

l;n\a« forﬁcer\usw,wm‘ V 2, /ﬁ-ii

"i"7 - Hi ’—] F
/TO bulf ﬂ X‘f;{ /‘)\-7
" R
[}({ / {\‘ﬁ/@o’t‘f’ ,(gﬂdo wﬁg{(f e — - |
L Xl V7Y Sy 'Ax'ﬁ) a |
%3'“# - xH 7 A=)

v) N Yearde (’erreo’ ann u:‘*y‘

Sl

%V(r\ )Jr\d’] A x4 ,;9(,',}&}} 5"“"”"’

\/) h Pay MJ\O life [nsvrance

VI L) @ _ |
1 \/(Ax): AM"{ Al (A ) ! h-a ] 1 =¢
At — )z h
f——y —i ';’VT-"“A(,D Aremiums
ST emitoh

iNsvrante Q(\J C(nﬂuﬁi@

!7/( The telly continvoss
he “The d 5,(,/‘e“fe Form vlas W‘—{},\

Vy A, _B and &, The formulas

+he tn gurance o ar\nu?’/y
ve 2V and

kend 10
bars OVEr
fend to have
in Par enthes€s for the resef
{he Preﬁuumﬁ For Jcﬁcref@ (NsU rance G nd
Otﬂf\ut“h%) ’(Ler\o{> t 0 ANP +he pqrc—tfﬂ“//leé€9

bt Fhe §ub7§c,rtr9tﬁ are 05&} tof the feserye



RV oand premiom £ Ag
- | 69
.ekceﬁ'f\on 15 diccrete- deterred |
. . o \
insurance @ﬂJ Ctﬂ/\ud‘f:eﬁ) W/u(,m ()O
t 6

A [s50 pure eno]owmt’/t'/ | )
and ’9fre“1e but f Soled ag discret<

boih confinvovs QA (/}/l
rances) Va;-%L; gl
l%> Fur‘ H  [nsuran VYT

L4 {he @QUL\/Q) ehce (’F:nc P e 19 UEQA) fo J@Te?f/mf\{i /9/‘@;1\ UMY

vie pare nt hese S

f) ru“\/ (,un7L nUC)(/§ (‘\A/}'\D, (e -
y @L \/&pl L= A - Z/W]
;'E A)( ( /4>(/
N T AEx,/ﬂ RO L

FV 7 GO/\']H\UJU e/\hw\/mwﬂ 5/190/‘62/\(6

\/ar@ L,)"‘;\/ar P L@"x:ﬂD: 1/4 wit A1) Mﬁ”ﬁ/—;ﬂ]

=3

(1 — Ad.x;ﬂ )

L \ Dis crefe Whole life (n Teq ral A
Wi . = 2 / , 2
V“‘C@L.)f VW(?‘LX) - ( AM% — (Asgn )
| | ) (L—Ax)
l\/\ 019(,@'\9 /\\} eu{ er\cMQLUNQﬂ“‘ o ll’"%t’(fm/ 4 & Al

[ 31 - = ) -
g;gu),c\{(um), Amr‘ﬁl zkﬂ.x?& )"




%H time A ) { @% | "/D@JC.L-\e'L»ziﬁ

/e selrve =pel o

| 4 iV — H4erminal e
P94 Aois = APV of wngurance /S g ocd
. - ¥ \/ em&Ur\ i ) s' ,Q EMiV
G os Ay = APVetremainng Ind fremons

— P S e A

1) The ppw/@dwe Lormyla (5

{\/ = Ao — fx A xid ,

i"i') vsind  / [ x4 = Lt “xit

J '!;-(?{*efeme tu rMmu o

H() T he- féuc) upP i ngorance {c‘»r-mum 15

Vo At {17 LM)

7@% =Y example) )
l) O)dbcl‘éﬁ( wlwlc /N’C j‘v = Ak-(—;t _‘ffx q)(;f;( =

a}&'ﬁf (fx-k/-ﬁ ‘/f);) - Axv{*(i' fk‘»f‘i/') - ,“— _4(,;_,;/-—



