GII3T dalo puw SIS BRI 33 Sole Aoliduod
WWAY Yliao) / piaindg caamss 0 )louds / @iads Jlw

tion

1
IFEA (2011)

Plew 31 (5298 3 S0 (5 by gho diagd w9l 0 (51T dalo g @1 331 (w5
Ol e sl @1 590 (w399 90 ool 48 iy GBS yi
0 sl g 9 09 w2 9 b

g Lo pule
(Ugims 00dms59) Slnl e 5 con)ylos oKty o o pmiigen o)l ulids IS
Alireza.validil991@gmail.com
Gy Olg=

Ol Ol comsl il dzlys aio olKiils ( o owdige o)l ol IS
validijavad@yahoo.com

S B0 sy b AL YIVY sl s g b

oS

anld sdioe b 5 o)Wt @l pU L ol S ilugilse Al gl
S5 Yo LHlade 1 ien )0 o9 AT lew Consllas ml B oads x| lejaingy Ohgo 4 gileilee
O i g pdsliasgs Yoe «Dlolas ol an i 0ezg a5l o5l iwl pl gilwooly Lol ol axils I8
Jaw leyial )l gl eolaul b glen a5 s 6,500 o5l B JLs a4 (Gregh cpl jo .l
3o ysl s 4 Tl a5l it b ply (msllas a8 (g3luglgie slasls b Lol ai¥lad (53l
el ke (5,5l 3l i b g Sl £9590 (nl o 5,50 bl 5 g S aley 31 (8,0
slaosls sled glee 5 iluplte ol o ye (8L GRagh (pl Bas 08 ales i S8 At
@ Sleplpte iliie sl il (e 5l Hskie (nl &l Grne 65105 ke s 381 S 50 35290
) ol s g asloy (5,105 ake o 33151 s & j90 a0 ] 50 Aty gls 5 AV des (515wl (Lo
OB ol b Joe cpl siluosly 0,5 peales (giluooly Jloler Bl (g Pl S 298 95 2
Sl i slacgls oS ols lis gl .cwl oo plasl Gl pl agle juo S5 o solyanul (hg )8 Cudgase
~oligS Sloy sl 38l (sl ol cpl bl (o ol g alily 892 g alize (6,l3T Ao ps slo 381 (15l A
Gl 50 o] 650 5 gl ol Gl (pizmen 5gr dples yins ol Slej sla @8l 4 Cod
s dles ol par dy aidad (o351 il 4 s IS dle jw gl 1) (6 i Cungllae YL da
Gl (gilugilsie dge @b oo, a3yl (g% daze (gilwyjleie (gl slaojlg

AYles aos

\Yd



Ulnl GPlo wIdie (pozil — (I3 dalo pan HISIS (a9 33 (Sole dolikiad

doado —)
O S5 5l Gy (5585 5 S92 (G5l (s cmslin (sl imnl S DBl (5390l o sl il 5o
wilize lls lib Jolts (0955 50 Gloy b3S L 035 oo (B 9y yoe slol sl Sl (2990
) oles Jsb 52 38l Sy 55 E3dge al 5 00,5 i Lpe 01 g0 loalls Gy o
SR S5 0 g g Sl cwlio glapley 50 Cumbic A 40 IS (oo i Shgiws
dnty 1l 5o 23,55k T A 5 gl Sl & Toame 65y 0ay0 ool (39 5 435 9o
e ilopyilste 99 o (Sloy dbold 5 039 lojatngn O30 4 (laglate sl d lwosly (oot 1K
Slr ed drle dinge Oligl Cembiss o)lgen Gloj 5l (xhaie 2 0 o0 Sle 4 adlge obsS b
“olye sl Ll ogd Jolo WS alerw sl soin yoe Sl ;o od; i B ooy Jl350 b ol
by el Sn e Soe ol YU ] 5o dllas ajp a5 Sl )il o pspas 4 Jlsie sbasjle
@lpl yo Hlasl 5500 Congllas Glas &y (iaS lasiluglgie olani b Glsn B ol aslss (8yxe g,
M arloyes 3151 (b g3losilyne ol ol kg ke ey 0T 5l Gl sylie b g (o2 )5 g
Pl iy iy lie ol o o)S valss s 5 o1 e (g lS alepe B ke s b g oo
Lol ol (solod 3o O] iloaieta oo a5 a3 )L po JliSale s Congllae & Glsie a1 58
AL a3l S igie 1) luglaie pbaoles 4z po wiila LIS ale e ST nlnly g eeels>
SBlal slaan s coloy 5 LIaT e ps aily ool paed Sy 4 ol ol 519 s wales linas

s salez 5L

ORRYF, Aty 2 (63970 9 S Sl Y
a5 azle slodes Olyss Jlao |y Jb ojg> o ol o olyla (golaidl OYeou g s
Sy 5 iy GHIB 4 e Sy ol el 023 | ale s sloois el 355 JLis
oz 5l asleyw Jhb (Y3 Gln 1) Ll I b genod Sp20 5 5sd 4 5l0 9 038 bayll (ooled o
4 S gy abl e slaidl o 50 Jlo oje> sl 51 (Ko 4T 55 alejus 1 S e Slml Gl IS e Le s
PSSR SRS RC FU ISP CX F% PYUNURVITE JIRUH1- P IUPNR R SRCIN BCX JURNNRY
I ale s slagiin logilse Sln xS predl G 5 Sl 5l (B0 Sy G0 om ) S
iz ol 5l ggose (nl VYAY () Sen g 0l 5la8) Wigd Sbul ce jsdy b Slogoual (i el 00l
Sl Wiy oo Wgls a8 T 5 4 gieyod Glojdings ileilse sl ST as ol coenl
8 Olestten iluglyie slal il (Bib 5l digd S Al 4 Sl el anje Jroos
oo W g (209w Jawilly hls sl bl g plew 5l g S o 1) (I 2l atlgi oo
e AT le s (6985 5, el dindon 4 Cols o B ol sl el ! g0 ol e Sile el

D

WWAY Hlawe) | ity aaimas © )l / @ity Jw \Y¢




G349 392 9 53wy Lo pale / e SIS by pliww 1 2985 33 3370 S0 lgie disia 9ls 2 1SS alo puws 81 )31 ) e

5 cloizl (oolamdl byl i 5 oSl OV 4 azgi b 09> dlu oz Ol b olpl ale s Sl5L
5 M sloa L I (55 3t 4 425 b Sllag cnl ol 039 alisie Slilgi (250 59 0)lgan (ool
O OYVY (5 55 00) diid g 009 (e il (6 13T o yus 003k § Sy Sl3e (595 2 )L slo) g5l
oS aix s, Wl e ilaie SIS ale s (G985 5 50 daze (3le (58 Cuel i ST o L o Bl
oS SLail 3 e By, 5 6T USD @ £9,0 slis ans l oz & jgots MBIl am olnl wleyw 5L
LSy i IS ale s I el il ol b bawg 485 Ojs0 GlaE eSE Ll oged
g Sy 50,5 aaS) (5 IS Gle p Blaal 4 Slows gliwl, o il sl Ggais 5 (g laTale
o I 5 (655 ale e 5 o] (2,25 S )len 2 v Btas Uil 390 033l (5jlutinien
OTAR e g 015 slad) ol a8 5 o & j90 L SOl sla oSG 5T
L1y by 5 et S5 JoSt5 (s3lynl 45 090 (63,8 odsl (VAVD)! (5850 oy Jlo ol 51 o
el ol v & Glyd 398 b iz ple 5 sl Gl e oS Al ley g dtwsn 22
5 ol sy calie Cuggllae 55 sl 5l onl sileaing 4 VWA Tgls 5 sl asl
Silwaiae @ «sF el Gl 53 99290 Al slaal)ls ln Slyd ol 13 e b 5 (V-0 Y) oS
Slr @t cbsileoilse a5l )l sol; Caenl Gl nl o &5 egoge Sy o
slagle; arale ly by Siyaebp mi o8l o dnwgs & (V00 F) e 5 Glo .l ainge slagi
So 5l oolannl b anslin ;o gy aok p ol 5l eolawl an jo a8 wisls lis ooyl oz ls 5 digs (g5lwyjleie
slass a5 Sloj «ybg, opl ;o Ol Lol toanl 52l Jlewn gy 9 Glojaiwss (silwslote asliyy
Sl (V) oL 5 loi,S o] 5l o g salss pile; aiS oy Gialidl 6985 (9,0 sla oyl
Sty g slesS 008 solinl gs 4z s St g asly Sl Ay ol Gy sbie JSe Jo
w5le) silelsie pom e sl bs,; b amalie )0 1) silugilete 5l iz oy, v93 Sldllae ;o (V-1 F)
8 g S5y Sty gz [ Siloiilste lp xS paeas Sl lapT s S Sl (slaslinl 55logjlste
S olsis 4o ol Sy oyl oass Byae (g, 50 .00, (Byme [l o590 slaosil slabin] yolie
T Dope S9in g alls Sen; J5S bl 2 silegilgte 5 ead (Bpme loj Job o psie bl
2 sk S b alie 10 1 e — Sy S3lugyjlsie 50 il S i dag] Joo mlis 08
b daaniz Jae g aalllae ;o 55 (VI F) Sldlore 5 Jliws il JLos 4 joome — 033l 3lagyslsne
55 b SISk SMln i 52y Lulyd 9 55 5 Sy oS 3l ol 5,5 L
Jowe S5 glwooly 5l ols guli g 0og juiiio ool alsles o> 45 dz g5 b OMolas a0 oyl Jow jo
4 bgye Sloeas 1o olidg Jao 55 5l olad win plows S laolls 5 s 53, 2 o]
Sbs ilwaigs Glisw loacs gwypm 4 09> asdllas ;o (V10) MSLE 5 solro .clls (g5lwyleie
Sllaxde g SYole slacgdgame wdlolae aisje 003l (g i oduzmn sloJow 5l oyl o a5 g8 5
Silwaings e )5 he,y g vu’Ja} Silocyslgie omlgd 5l glaids Lol oisls p el ooy oolaswl S

Yy WAY Olisnio) / pisiadg sy 0 losds / picd Juw




Ulnl GPlo wIdie (pozil — (I3 dalo pan HISIS (a9 33 (Sole dolikiad

lsE 0 8o (55 5l QL el 98 555 2 O] Gy silwesly S| ol @l g 00,8 )l o
2 (YV9) o g Kby cails 985 gilwaige by dulps jo oyl bug ool &l (5loy;lse
Gl oL adgl oi5y LS5 o b 4 aS wo,S )l 1) mels 6 S ale o 55l S 395 Slalllae
L1y o0 dap] (aboeil sligy Joe opde 03 )54 5 ,lik wite Llyd 5o 5 oloy Jsb po of Lés
ALl s3leilate Glp g5 (sBg) (s g 0318 Glas 5L Ll p8 @y aily g piie (55l le e Slatal
555 S e lls o s e B o Sles cwyp 4 395 addllas L5 (V4IY) by oms o
(g (Sin Jloo plyiea) 0,99 50 )0 $9 5 Siluijlyie & (o 5 S35 p Sl Sl S elae ase
o9k & Fll cnl o Shee 35la o el )3 585 LAl 300 (2led 25 Silwand Sua L
Lalys 5o g« s Olalas anzer 5 L S slaanzer (155 s 50 pas 25 b g Jyess
ol wilgn a8 ele Joo S5 asdllas ol o Lol sgd e 300 ailiy @dly e €Ll sgamal  Suai»
ooy gl g e Sl S g €T3l dgamme (Supad Lylpd o 5 ailingdly Lulpd o ) 2 Slac
A o i Pl 2 Shac oS oo lis TS5 ik oad abslas plom 53, 2 logl Joe sl
LBl dalgS (6 e o Sles o lpring ws gy Lulpd cnl o g et Sy b Sl anse (o5 ks

wib S Vb )l alepn 3 azym o)l Gilugylte SO oot BB 58 IS alere I sk
oS g waleS i 0,5 alold ol adgl Sl 5l s n 090 a2l (Ss S S Akl L]
Sy a2 (pl 4 095 Slalllas jo 55 (VN Y) Jlo aiS o olml 1) (0500 slosilog)lsie 4 5k 055
sokiiedy yiaS ol b slagyilste S g o ol 595 pud anlp )l lagll e &5 e
5 Vs 65l 9 oy & 095 anlllae o (YY) 7 LsS 5 0 uls ol o )| i a0jl oS
)11 g, Vs o551yl 5o ba olls aige o)ljgl oS b by T oo ls oot I8 Gan &b b aidlniie
AVl o5lal b anlie )0 (i 205L @dlaain il aul o ol gilwosks b I8l a5 Ws )8
A S

Sty 42,5 5 (SN M oS 033k G927 (2o yeaie ol 18 Jlaiae L OYAY) ol g o155 ol
STl S b 69 5 S3lugslse slp (Jae (b 4 (Dlale laanjo 0, Bl 1 g 23y
55 0l Sy 5 (2350 = 55 3lmlyie B gmpp 4 OFAY) (6 ymal 5 55 aiislo (g3
e Jo (sl 5831 13 g ;9501 5 4510 5 (59855 (53lusilste 32 655 ko 381 Jale (5135
S5 Sty 5 P33k 2 3lelste o8 3 (i bl gl s S sletiey oS5 slal 55 3l sl
Sl @I Tabejs 38145 Wy azS (pl @ Gizred WS o0 5SS ) G Sy 9 el I3 S
(Silwyslain glp A ale s Bud g (6,105 Al juo (38] i g 009 )‘Jf).uL: Jole SO (5985 5 (55kwyslgie
oo sled 4 ppe 29090

WWAY Hlawe) | ity aaimas © )l / @ity Jw \YA




G349 392 9 53wy Lo pale / e SIS by pliww 1 2985 33 3370 S0 lgie disia 9ls 2 1SS alo puws 81 )31 ) e

o9 (b o) -V

237 i plojaienS Gilugilyie Cuz ety Wl e o Bun 4 4z b Sleghy ol
ol s eos (ctaley shrosi G (b9y €95 LBl edlear wlos Slama 505 slatasy,
plow 5l USizite slogii s 51 (gl acgazme g (6 el dnsl el sus solawl oL, slo,lyl 5 (o5le Joe
Joo 58 5 o 1l 53l o3ly (sl QBT Wgai g 009 0I5 ol Bl oyg 50 0nd 4l e
TP L ol 600,010 09 5 L S Ga 2l o ol it slacS 8 plos 5l e )
4 ool ool oolatwl glaal 6, Fdiged (g, 3l Giogh ol 5o cwl (L ALSS (6,105 ale pu 00
209 3y (PBore it il plgie 4 ol Gl i 50 G2 i Gl mlie &S slesS
FSis 5 cpl 51 Bas ol oals osls J18 (g9aT 49,0 j0 g Sl Bolal b 4y o S adb
@le FEl 5 03 silugylste la sFlmul 5le ool polaie 4 calite mlio plow jl gsite (2985 2
w2l e gluosky LB 5 o3l ja b g ,Ses bl wised j2 (55, p end aimlys ool aslsl s aS
el 185 S jgo Al Yo (605 plo s 381 (6l 55850l 535 2 o FI el 3l ook (e

b ohls as o9 Ol Jo b aS osg Bt Gilwdige oo SO iogh ol o oud eolaiul Juw
Slwlors oolad 048 o oolaznl K0 slo olinl 4y (69959 slo el )y laie 4y adlad 5l al jo
Ot Sl S g a3 S & y90 MATLABILGE 1581 o5 51 oolaswl b iwgh ol j0 aid)F & g0

ol 0 48 5 L5 s (6 A8 ayle s 33 sl Lo IAE ale e sles Cossllan s (o5l

o3 Sl piio 9 Juo -F
blyy 5 o ) 39290 sla it (oo Dlud B olyen 4 (55lu e Al slo 1l (25w cnl )
29 o ol o] 2 oS
Jute ©luds 6 —F-)

A A o oy b Saln S 5l oloj ok o ol ued oS e (25 e x5
Maane glajlpl 5 Jle slaalls @I58 0392 s 4idF yge Slallha I (gl 53 g9 ]
4 bgye Slaslne pled 5 03 Jby So L plp s n adsl (5551 @S (o0 (28 izmen 0)l0 0 p)l8
e (258 50 9 Sy s @bl St g (S LIS N I KA (p9iy (pnls Sl s L) Lag syl
595 2y OISl ol el I3l 5o ol g8 4Sa 392 L o e plal  pSl il (hg oy
oo &Sl o )5S0l 09 (o 5 g o (Lol cumle o 4 i Jae ;o (258 cpl (yols 18 Bl Lol cally
Bgte ol al> o ;0 golerin v )sNl (22l Bda L a5 (6 8 @ el i Gl @ e 50
0092 pobee (28 L 1) 093 Dlwlos g 48,5 Jlai yo Joley Glygl oy plews |y Sy slo obls 0l vl
@ S plse 4ty @bl el N4 T rizmad oo oo pll b al)ls 003kl Sliail 5 (S
oS oo Sy ) Jgaz Sygo s |y boled ple g a8 S I jo o)l (0l a3l £ 5 AT Sty (9o

4 WAY Olisnio) / pisiadg sy 0 losds / picd Juw




Ulnl GPlo wIdie (pozil — (I3 dalo pan HISIS (a9 33 (Sole dolikiad

& poly)ly (Byxe - Jogur

plighls o o8 ale s 039 W; pligbls JUasil o500k &5 iy

toley )3 59 p S 3550 235k iy () plicglls (233l jloe Sl 2l 0y

t oley o 898 LAt 9,50 B3k e Blyoxil 0y ()t oley 5o oiin (5, V(B
Joi s alls 255L ol (il )lssS 0y (JW) s I8 a5l yus 381:T

Jol sl )l ool (e (Sinod ooy S p B0, 25

221 5351yl = (5 3kanslgto AU (G351l ~F-Y
e (50 Ginlad SO b1y 0T g 00 7 Lo w2)l8 358 sllo T ooy 52 gl Cead o igl <8 > 0
(VY S, wilion y8 S(8)9,50 5o 25 Ldlsy bl a2

S() o?
S(t)
Var [In {m}] =0t ™

25 s Ginlos @ sl b1y ol 5 008 yme T alls G35 w8 £, (=) 1) el s

el 25 el il sy seba el 090 sl Gl VLS 3l
ol 55 S iy Jsie silogilsie 53 o oleg S 1, TS s aniny sasily o igsisy
gy 095 Slallas ;3 (VAN 75 5 (g 05 salss Sho & S5 5 Sz lomm (5308 T ke (5351
" i Sl o83l 5 S a0 0t o 50 s ()l 1y V()51 el 00,8 Bl 1, ISl ploxil
S o gl S i alaly 4 a2 by daglls S35 Gl ool £ (s e b el il

il pedlss sl

N+1
dV(t)_Z dSi(t) _ av(t)

N+1
= = = Z wudt + w;o;dz D)
V(t) T i=1( L ¥l )

Yo TV

g (F) ddasly O 50 0 g (qwdin Sl &S > ISS  |) 598 Al lg5 oo (S5

av(t) = u,V(t)dt + o,V (t)dz e
N+1

Hp = Z Willi ®)
i=1
N+1

O'g = Z W;0ijWj *)
ij=1

WAY liso ) / piniadrg sy 0 plouds / ity Jlww \A-




G349 392 9 53wy Lo pale / e SIS by pliww 1 2985 33 3370 S0 lgie disia 9ls 2 1SS alo puws 81 )31 ) e

i) 092 Jloy 2355 s1)s (V) 5985 ) i) gl o @ azsi b g Gigl <8 o e

g wals 180 Tl pj daly, o (Voo

0.2
E[In{v()}] = (u,, - 7”) t=gqpt )
Var(In{V (t)}] = o5t M)

N “ e . . - e & L a3
Lt oles 09 seiin (09 @) mizred puslion 69855 (oo B 0, 251, (W — 727) (V) alal) 5o
ie2lo g ools il I(B) ol L
9(t) = E[In{V()}] = p,t Q)

Yv = . . 5 a. B .o N . el e
IS 5 wI0) o5 oe s p) (glwaie e J> b s985 n ), oy 755 @Vl ol l (o
(Y \Y

max

N+1

S.t:ZWi=1 a9
i=1

il ol 51 85 el alys s 4 W) b Glls ainge 039 1o 5TV il S8 4y 35 Al S L
2,5 wudlyz oslaiwl 50 g ml sl plu o

S3bwgyjlgie adlatin (535 sl ~F-¥

ol 52 055 (o0 sy O Gilepilae pas Sy 5 ey Jsb 5o ssiiy JB8, adleite sl l 5
1y Pl jl bl wed 5lwosk (sl g 009 T = 00 Jlgte (55luiyjlyie 90 G (Sloj abold (5351
235 Jlay i) g8 Ly eiie s3laad oz oy gmiaKhgm (958 g Bl ks el ool
0o19) 9 wBleS s Dygods (598 Wy i) illy abaily cnlple w00 &35 e b (6 e
(VY JLsSs

Var[V*®(t)]
® = 1 *® =In(1l+——
y Var[ n(V (t))] n(1+ BV
=In(1 + Vi wowje ()t (et — 1) om
M ekt

Syl )0 (5585 33,1 )L (V) adaly g Jlo 5 0 ) LST 2555 (oles 5l ool b o 3,1 5
(VY (JbsS g ulo)as aales dwle 1) g0 4 b didladio

A WAY lisno ) / pisisdrg sy © lash / @iisy Jluw




Ulnl GPlo wIdie (pozil — (I3 dalo pan HISIS (a9 33 (Sole dolikiad

N+1
9%°(t) = E[In(V=(0))] = In (Z w,-eﬂtf) —%y‘”(t) am
i=1

OIS 51 Ke (S5 aws oo plas |y adlaaie (o5l mwl jo laS ke pus sl 0590 Congllas 6 (VY) alal,
9 aniie (o1l 93 )3 (6955 Byl wb)y alie Suale (VA7 0) (98 gy 092 Sl i) (22
L Gl @) adlaiie 531l 15 s5is o2 I 45, £ d0T) 5 (1) ) 59 alin L o ai¥lad
2295 L0 g Hp (1) o 5 ) dlniin 5150l b 5855 bl 5 eilen (5T 50 5 0052 (VT e
Al dlem dwlxe (VYY) alayl,

N+1

oy 97@® 1 ey 11 o

o0 =2 t1<zw) ! Crarfinv=o) an
PO %

Hlme Bl o6l g 1 Sle 45 09 oo oablive aiVled o551 il o ] wlie alasl, b adal,y ol dslia b

asYled o5l il o polbe ol as Jl> 10 w0og piie loj Job )0 aidlaaie o5l il jo (o985, 2050
AN N & L “ . I3 E - Sl e o . . PRTY

3y oamel € g9y (STl £ 1) o ar Cmnd (5985 5 ()] 0 Fiee ((izren Bl oo Sl

bl i 5 4 adleiie 5 AVl sla g3l il (gl 0y 75 ol oS (oo ool T iules sl Boles

di(t)
] Qi vp av
do®(t)
() = )
0>(t) it

Sibwileie gloj gl 092 g byl -F-F

obes oedgl plgme 4 |y (Sloj cadlaiin g ai¥lad (3515l 90 50 Camgllan @l jloges (yols (I L
Folgen bl axdls 092y glabahi Guizr Fleado oo taled Te Slai b1 Gl 9 00,5 arlons (g5lugyslgte
aaiio | (g5l sl yuuks G151 ey g a0 5y adlmiie (6551l (g5luonly 4 Te alals U (g5 5 pos (sloy]
g oolaiwl ai¥led gl i gloy 331 Sy el oo Dygai] e 10 5.0, D)0 aYled o
il (I Teo92g sl 5 b yd 90 )80

9% (t, —dt,) > 9(r, —dz.),0 < dt, < 7. ,d1, = 0 %)
9% (t, +dt.) < 9(z, +dt.),0 < dt, <7 ,dT. —> 0 av)

WWAY Hlawe) | ity aaimas © )l / @ity Jw \AY




G349 392 9 53wy Lo pale / e SIS by pliww 1 2985 33 3370 S0 lgie disia 9ls 2 1SS alo puws 81 )31 ) e

Al F5 a5 515 0emg (6585 yee slaml jo gloy adlaaie (651wl (YY) U5 Sldlas b
S oslatal b pls (o 1y by ol sl 803 s5lyml 5l i Sao Sloj 5o 31l ol slr s S
2 sy O s~ (2o 4 4z by yho (o 5 (Conl o il Cangey 50 a) ) oy 65l

Silwoilge ooy gl 2LL -F-0

i)l B o )lgen (0,70) (Sloj o3l )3 a5 Seb oo huyei ligTar siluglate ley sl 2L
aaly Oypo 4 by onl 0g2g o o0by Gl 4 bl AVlad (Tl ) 2i adleie (s3]l o (gad
Y VE old) 09d oo @y 25 53

Ve t, t + dt) V(t,t+dt)
E [ln <W):| >FE [ln <W>:| ,Vt € (0, TC),dt -0 (\A)

LS oo oy £ loj sl g toley alafie jo 0ol 09l (g5iiy b))l Syse 4 |y V(G L)

5 oS (V) alal) Gyl Sl lopslse Gl Gl (@bl (@58 sslasl iyl ol by 5 alxe

Ay 25 o yloged (Bl oolitnl b pedd so ioled Toolad b1y 1 a5 LL (s5luiyslene loj oudgl armlone
T VF e l)ad Sals e (V+) alad) b adlaiie 5 YL (6312l 90,3 (5585 (S|

do>(0,t)

— V4
ac =P v

6 (t5) = @y )

Fadli 5 il — (g 3bwy g0 AYed dous 55yl —F-F
30 6o iyl e, jlade wilb T L ply g oleds (6laie (g5luysleie ols ST o5l sl cpl jo

T
9T (k'T + ) = K9 (1) + 9°(t"); k' = H St =Tmodt V)

bl o goiiy o)) e, Tgilopslsne ool b a¥led ans o3ill 2 50 (38 akal) 3.k

Slads olass ;3 (53legjlyie abais gl 5o 55 B3yl i)l @ po el b el pl gam slegslse
SIS aleyes 381 Sl b 5 (kT) s3logslsne abii o 3T 51 ey 5580 98y 5k 5100 silopjls
o3l ) A ad alss Bl ange Eb plsie @ (sl (end (nl o 0 dalsS adleiie &)s0

S andon |y 188 ke y 381 sl o (695

AY WAY lisno ) / pisisdrg sy © lash / @iisy Jluw




Ulnl GPlo wIdie (pozil — (I3 dalo pan HISIS (a9 33 (Sole dolikiad

7o(T) = 1,5.t. [ax 9%(T) Y

D92 A.a:‘? YY) d.la.gb O g QT e Cw,lJ 093 4_]a_?|) ).| 6}; idea b
T k'=k+1 T S

=>‘L'o=—=>‘[a=P (Y\ﬂ)
k' asle cotio g gummo g03e g T3l (om0l g5locyjlaie ol anels ¢ goiy )8 e slogaiyy jo s jo
(VY JbgS g l0) 3580 i psi 25 ©yg0ty 5 0592

T
me (T) = {P:Vk’ € N*} a9

&5bwisilgie anle pgudio (Kt —F-V

aais )0 6oy ), e ) Slade wlil Ty yo ani S gl Ladd [0,T] o5k 0 87(E) &b S
9 Vb ogu e co Azl 0 T = Tp 2 Ty puples Ll il jo g 09y wles aiins 7, € M (T)
555 s (Y8) 5 (V) Lals) ub 1, () s logylsie asle pymio el

ke, = max(1, I%J) 25)

kpmn = max(1, [gl) (26)

(YY) abayl, jo ool lo asals 51 1) (k) s ade pouio jlade CandlS gy gls auloe olaie 4
(VVF (uld) 05 asloa |y gls ol jlade 7, =k1 alayly SaSTL g s

T
m (T) = {E: vk € Nt and kpn < k < Ky} (YY)

[k, t) = k9™ (1), Vk € N* ¥Vt € RY  alal, SoS b ci¥lsb aags s3] b o5 B s
dod Tl Syl IS Al a5 sl (dmlyl o (godin G331 ) cates lis 5 ead Al
51 gogame slass L olgsds oy 381 S (gl y aiS o oolaiul % ojlail 4y Sloj alold jo 5l oy aYled
Sglite sloagle poado (sljl 4 Congllae @l saimoplis (1) IS8 0l 0525 (g3luijlsie slodidepguiio
aiten k+ 25k + 1o kasle

WWAY Hlawe) | ity aaimas © )l / @ity Jw \AE




G349 392 9 53wy Lo pale / e SIS by pliww 1 2985 33 3370 S0 lgie disia 9ls 2 1SS alo puws 81 )31 ) e

Lk +2.1)

Hybrid Portfolio Growth

L (k.t)
T

-l

T xn1 Tyork

@yliio 5jlwgyjlgie soarlepgudo b L yo Cangllao polgi ) S

S3Lus3lgio e @ 9 Gl bl —F-A

Sl bl 4l Wit jlogilyie laads pymo b Cusllas w50 slafsges (I s
iz 5 55 gl Ko & S (85240 ,Kkos (1) S ed Ko i) bLES ool 53 5 005 AL
o e ks locylsie anlepgniio Ul b sl anils 13 [T e Tierra] o3k 55 6,35 aske oo 8l
152l Ol b (VY (JUsS g el ol wnles aiioy (g9 33

Ik, t) = 1(k',t),Vt € (Ty—1 g, Tis1), k' # k, {k, k'} € N* (YA)

sy Sloy 3 aibioe IS aloyw (Sloj Bl @ atly (Siluyslyie sladddepgnio digy polis
adepgude gy ade b isu cpl 5l plaS 8 ln g 355 e e Slaidn 4 @bl bl Lawgs
25 dlome (Sloy B3I )0 s G0l B ke (n i 4 litws polate 4 ) (gilugylgie
(R e 005 (peal (Dglie Cungllae @l 50 5l (53luyjlye @bl aladi 90 (e Congllae Jloged (0 VL
Azt Siloplyie ol 0ains (Las (Y9 alayl; il o aVleb das (33l 2nal 5o 59 25 i) jlade
o
0 ift=0

T,(t) = E
k

Y4
if t € (Ty—1go Tiks1), Yk € NF Y

oy sal -0
Voo ke Glsdil g Ul 050 205L polde oads 7lae sl gFlwl 5 Jae (g5le eoly jelaie 4
sz o plo s Sloy 6 g 5 Slube e sla ol T Jae 5l eslitul b ol pges

oo &, (V) o,leds Joaz ;5 o] polie 5 aclbe OYAF Jlo bl B YAY Jlo slal 5l ol 3l
el 00335 3l T a5 s 6l e &8 18 Cul 3l plpas Cad dy bgy po Sl ]

\AD WAY Olisnio) / pisiadg sy 0 losds / picd Juw




Ulnl GPlo wIdie (pozil — (I3 dalo pan HISIS (a9 33 (Sole dolikiad

W 21510 oy (339 dmwlmo g A¥ed 551 yw! 5 3lwodly —0-)

(M) o)led Jouzr Spgo a4 als die (i) w0ad (Brre 5985 n slp AV 51wl Joe J> b

S 3 30 plew At 039 9 (PO3L slaxe Slyl Gl 0 yg0 (B3L -Y Jeu

W) & 539 23k ke Slyil | LAl S 550 003k & 5 e Olod @)
-7.784 0.185 0.052 oSy 1
3713 0.094 0.163 Slesk 2
-0.065 0.204 0.169 5,955 3
4120 0.168 0.162 ol 4
-0.118 0.440 0.185 PR 5
-0.671 0312 0.169 o 6
-1.789 0.137 0.161 hed 7
0.488 0.250 0172 Ll 8
-7.695 0.054 0.154 ol yon 9
3.250 0.159 0.162 Carioy 10
7.551 0 0.150 Sty 3 2l 11

Opoh Sl e

9o (Sl El (b8 S9-p yee Job jo Wls chie (455 &S pla D)l sl (V) Jguxr Billae
Ol o im0l R aBl 8 b ol Gl ek n yee Jsb 53 0)lsen Glisl () 5105 e
(235 5 Slae Lo ol gy (59 dmwlne Ly wa; alss 055 S oo diion 4 Jlo ¥ o
Jsoz g @ T polie 5 ol oy Jsb 50 (558 sl a0y 8 0y 55 9 (03l Jlomo Sl
D dlgz (V) o,leis

A (0B oy £33 9 (25l Hlre Byl (8331 (ulo - T Jgux

JIRH Sles byl )
0.992 Hy Sy 23k 5Nle 1
0.842 a, G585y @3k slne Bl il 2
0571 @p Goiy o) 0l E 5 3

O Dlawls aise

WWAY Hlawe) | ity aaimas © )l / @ity Jw \V.\4




G349 392 9 53wy Lo pale / e SIS by pliww 1 2985 33 3370 S0 lgie disia 9ls 2 1SS alo puws 81 )31 ) e

Std Dev Of Portfolio Growth

0 5 10 15 2 % 0
Time (Vear)

¥l (635 sl 35 (5385 1 b3l ) slemo Bl il -F S

Std Dev of Portfolio Growth

0 5 10 15 2 5 Y
Time (Year)

adlaido (G5 il 33 G931 (B35 i) Hlere Syl Y S

G385 5 G0y w8 e Sl pess saams lis o 5 4 (V) S8 Jlages 5 (F) UK 50 55 ol Jloses
Gl 8 () JSa ) ol Sloges Billae el ()] jee Jsb )3 (69855 55l oy jlene Bl
S92 yoe Obl )3 a5 oolitul ai¥lad (o35l sl 5| Ladd IS ale puo azmiliz 5 0092 ol (o SIS (985

Gilwesilaio ylo) oyl gl duilxo g aidlrdino (651 ] (5 3Lwosly —O-Y

e Jsb 50 ol Jlre Bl g osiy Ui, @iy ppolie &l peis T = 00 bl b 53]yl ol o
Ddhrite g5l zal 51 S gle pu azsliz (F) JSE illas 0g didlys (V) 5 (F) slo st b sillao (55
g w0l FFAL 2l ol (aled 598 (0)) w2, B0 Jlade (g9 Alle ¥ jes (Ll 5o S oolial

\AY WAY Olisnio) / pisiadg sy 0 losds / picd Juw




Ulnl GPlo wIdie (pozil — (I3 dalo pan HISIS (a9 33 (Sole dolikiad

adlaiie g AVl o3lyal g0 50 o p b))l pi K Glo Jloges (B L siluglste oley sl
©) JSo @ilhae S ad) &5 sbaloges S L 55 T bl e s 7 =1.951 L plp (F) U3 Gillas
A8 wlys awlxe 7, =1.006 L 42

18 T T T T T

ELPV

|

|

|

1
0 1.951 5 10 15 20 25 30
Time (Year)

adaiin g ai¥lad (o551l 99 55 (G 3y 3, e ) -F Sl

0.8 T T T T T
0.7~ —Passie| |

0.6 |

05~ |

04— |

Instantaneous Growth Rate

021~ i

0.1 L I I I I
0 1.006 5 10 15 20 25 30
Time (Year)

blaiia 3 SV 5l 53 55 53855, 3ol S ) €5 -0 U

Qo 9L awlxo g AV S aoud (551wl (g jlwosly —B-Y
Vel Bb sedin yes sl o adline oplul 352y poe b dgzg Ll oy n 5l m
doss syl 51058 o anli 1) 0ad (Byme 55 sl oS5 el 097y 98]l (Camg)
3698 iyl p) & el Lial g9 jee il U Ty = 1.006 g 7. = 1.951 Jloj Joolgd L ai¥lsd
polie ) Lol ol asalgs Coaws 4y (F JS0) VANA 5 (B JS) 17,192 L ol cous 5 a0 Jlo Yo slp!

WWAY Hlawe) | piiatyg sainy © plast / @kads Jw \AA




G349 392 9 53wy Lo pale / e SIS by pliww 1 2985 33 3370 S0 lgie disia 9ls 2 1SS alo puws 81 )31 ) e

cad i 4 (V) 5 (YY) Lls, S8 Ll 5o g5ii p (35)] 00,0 5 (To) aie o9l polie g 005 g
(/\ Jiw) Sgd M‘? \‘1,V0~ 9 ‘,() la.)..l‘)..:

A T T T T T

16 — Active q
—— Passie

——Semi-Active

ELPV

0 5 10 15 20 25 30
Time (Year)

Y8 dow 9 aidlediio i lad sla o5 il 5O (G987 9 (g3, e ) -5 Sl

T T T T T

— Active
Passive
Semi-Active

, L r L r L
0 5 10 15 20 25 30
Time (Year)

Y3 Ao 3 aidlriie (AYLed oo g 5yl 53 987y b)) pie s IKS -V S

—— Active
Semi-Active

ELPV (30)

[ i i [ i

15
Rebalancing Frequency

Gl sLogld 6l 4 gaki p o bl 3O Gai p b, e I - A S

A4 WAY Olisnio) / pisiadg sy 0 losds / picd Juw




Ulnl GPlo wIdie (pozil — (I3 dalo pan HISIS (a9 33 (Sole dolikiad

07— T T T T T

s / / / / [/11101100101020020200200 20002

04t 1

Optimal Rebalancing Frequency

0 L r r r L
0 5 10 15 20 25 30
Time (Vear)

liso rglicio Sloj W39l (513 & dionty 3l ol puads ~4 JSLB

JLo Ye 5l 58 (5,108 alopuw (o B3I (651 4 bt 9L @b s -0-F
Yo gyl ale s 381 5 (V) Jgozr ;0 00l ol byl b a5 sl i (nl B oad &l b
G i b el (68l s 381 51 s (VF) kel b angy sl a5 bl ) e golo alls
Sl 09d e onalie (1) K3 )3 o5 jsbplen 05 dalyd pois 55 de gl lade (6T el
Gl oo 3 Sn b cesles al 5 eoe agad FolisS gl alesn @l Glp ate wsls
L1 alo Yo g)li8 ke 381 5T 0l walys 1Ken (o085 (5)lake &) e gl 5 52eS gl ale
2 Sln date Silegjlse dde poadia SeST L iS5l il slaojl 4 (s3leyslste ablis blE S8
Jio sl 0,5 dslre T =,§o ably Bb g2l ) ko B e sln die ool OlEes ok
O ly ainte e pyede ke S oy 5ss Jlo Y08 & )50l 331 5T (F) 0)led Jyor 32l

A dale> Mw%=0.497 bl 6 )8 ke ps 381 ol (ol aigy glid a0 g 0090 FY

23l 52 lp At sladrlepgumiio g dbli LU acgomo —F Jgur

aelopgunio Sy @l Sy alais | Alepgadel i gl 1 abai
(ko) &t (1) (Tw) (o) &t (T (T1)

31 (VOXFY —10,A0-] 15.850 1 (+,£Y-+) 0.697

32 (YO,AD —V2Y0Y] 16.354 2 (+,#AY =\ ,YYY] 1.224

33 (AEANERIFING 16.857 3 [(ABRAAERARAR]| 1.737

34 (V2 ADY =YV YP-] 17.360 4 (Y YYY - Y, ¥Yf7] 2.246

35 (YVYFe —VV,APY] 17.864 5 (Y.YF7—Y,VOV] 2.753

36 (YYAPY —VAYPY] 18.367 6 (Y,YOY —Y,Y0A] 3.258

37 (YAYPY —YAAY -] 18.870 7 (V,YOA=Y,v2Y] 3.763

WWAY plias) / @iiadrg sy 0 losds / piity Jlw \4-




G349 392 9 53wy Lo pale / e SIS by pliww 1 2985 33 3370 S0 lgie disia 9ls 2 1SS alo puws 81 )31 ) e

ale o guudio Sboj @l Sy alaii [ aepgdel (o5 Sy alaii
(Feo) it (1) (Tr) (ko) ot W) (Tr)
38 (VAAY+ —V4,YV¥] 19.374 8 (F.Y5Y — £.Y5A] 4.268
39 (VYVF -V AVY] 10.877 9 (F.YSA - F.YYY] 4772
40 (VLAYY ¥+ YA 20.380 10 (FYYY —0,YV5] 5.276
41 (Y+.¥A+ — Y+ AAY] 20,884 11 (O.YF —BVA-] 5.780
42 (Y- AAY — Y1,YAV] 21.387 12 (O.YA+ —£.YA¥] 6.284
43 (YY,YAY =YV ,A4] 21.890 13 (7.YAY —2,YAA] 6.788
44 (YV.AR- —YY,Y¥] 22.394 14 (5.YAA - Y.¥aY] 7.202
45 (YY,Ya¥ —YY,AQY] 22.897 15 (V,yay - v,vaog] 7.795
46 (YY.AQY - YY.F- ] 23.400 16 (VY40 - A¥a3] 8.209
47 (Y¥.Fe - - YYA-¥] 23.904 17 (A3~ AA-Y] 8.802
48 (T¥A-F - YE¥-V] 24.407 18 (AA-Y —4,¥ 5] 9.306
49 (YF.F-V-YFA) -] 24.910 19 (X5 —2A-9] 9.809
50 (YF.AV -~ YO,F1¥] 25.414 20 (A3 1YY 10313
51 (YO.FVF - Y0,21V] 25917 21 | (MY eMF] | 10816
52 (Y0.2)Y —Y£.FY+] 26.420 22 | (O -MFSNEYT | 11320
53 (Y£.XY- —YPAY7] 26.923 23 (VYXY - =V VAYY] 11.823
54 (Y£.AY5 YV, $YV] 27.427 24 [ (VWAYYOYYYV] | 12327
55 (YV,fYY —YV,ay-] 27.930 25 (VY XYY -\ YAY] 12.830
56 (YV,AY. —YAFYY] 28.433 26 (VYAY . —1Y¥YYF] 13.334
57 (YAFYY — YA AYY] 28.937 27 (VY YYF - 1VAYY] 13.837
58 (TAAYY - Y4,F¥F.] 29.440 28 | OYATYOVEYF-] | 14340
59 (Y4.FF+ - Y4,4¥Y] 29.943 20 [ (VEXT- VFATY] | 14844
60 (YR8 - Y- FYVY] 30.447 30 (VEATY —10,YFY] 15.347

Do Sl e

oy g (G S s —F
I olsie @ sty dazme ilegiliie Dglite (slao,So, bl wd B ol heghy o
ainy SHll e Sz 5o wlingdly by, elsl 10 g o sl Copde anTE cwll ladilie
Vgons atind (585 ake o S 15 53 (5985 JuSi5 5 (53T Ako s JLio 4 45 (01,31 398 iy 5
SIS G pos s oS 5 slaigT ey Wilcabge 50 (5585 o 5 009 (pattive S, Jood alewl lyls

11\ WAY Olisnio) / pisiadg sy 0 losds / picd Juw




Ulnl GPlo wIdie (pozil — (I3 dalo pan HISIS (a9 33 (Sole dolikiad

ol Sldllas 095 51,8 LT Cgllas S v 3l gley Jsb o o) Sy v a5 wes S | o]
Oladllas ¢ Jgl awd 0,5 i diwd 30 @ lg¥ o0 (S Hob Ay 1) (6985 5 Sazme (glegyjlgie 059> 4 odd
P9 Alwd g by g A S n AT 0505, b ileilete 99 plejaiegn Llyd s oad el
Sileojlaie Sy Jolgd (39 Geme 5 ol (23 g GlejatenS ilugjlsie 95505, b sl plodl Slalllas
a ol (Ll Giay 5 Gulsd ST Load BSAS (g5 o5 gl 4l loy (b g 0 2 D90
=65yl g 3lwooly 5 ped diws 0 oad alol Lldlas Baw 05d (g5lu il loy Job 10 b e &g
S bl Sl e fes g o9l «llhe ol o ablise siluglyie At ool lyie
Sldlae Clel M 45 oS (glases a anils j1,8 anws ol o 5 pole gl Wload cpued (6,J05 ko s
=38 ln ilwosly Sl L by (oo yoS! (B 50 1) a @l s )0 oIS il B3I 3 i
D55 o0 B e iz Jloj slo

Lo N} uﬁl.u )‘..\.M B Lg)LdegLoJ.w dsl )LMLA Dgdste Gatn) LgLQo)jd L§|)" ‘U‘“‘mﬁ)" UJ‘ 6Lb44._9l.1 dJUaA
Ol g LlaSalo s i jo il oo pasad HolisS Sloj o3l glp Comlus (pl g 00gs 35
b osin ilotinge 9 JSi5 5l 5 4081 4255 £9d50 (nl 4 Cambior STk slacs b
Sloy Jolgs g asloy T L ad e agy ool asbre 4 (6,108 Al 38l alos 5l me (slo il b
Sl Conglhae moli8l g CMeles anie lals Boa L, o500 sbsilenslse ¢l el
4 i Sloj gl 38 olod (sl g adlad e sl jo Al ool 651 4 Al ale
) sslwesslae ol sl jo g oo 48,5 a0 Gaa @l 40,5 aicioy » odle idlad (651 il
Aol 10 gl pl (6,5 )10 pizren il wlsz ol o 4y (g3l y3laie lads Slaws alS & b sl s
» o obey dsb 5o ein )l by Cusle &S T clls walsd 65 b adleiie Fl ol L
lobe; jo e b 4 ciiF il @ 5ls as o g ooy s | b ol digy oS adleaie anl)d
Cowl oads Zliscwl golawl (i3 il jlre (2,8 b Gidgh ol slo a8l .cuils waly> 3925 5 obisS
5 balps oanl ) azmiliz ol (a8 (o g QT plal gle s 3Ly 2l o 40 g5050 cnl &S
il o3l BB Joe )3 g 009 5 (5025 oud (Byme o650 098 Lo £9090 nl s sl (gt
RPTIREAPES
25 Ol & Iy (el n Sileplse E9de i Comela polaie 4 g hagh (nl @S 4 4z L
g o Sy ST lallas

033k Sl Slzl 5 Sl o Sull (558 Bim L ilepilse el cosle oy ()

by Job 5o aalls

WWAY plias) / @iiadrg sy 0 losds / piity Jlw 19y




G349 392 9 53wy Lo pale / e SIS by pliww 1 2985 33 3370 S0 lgie disia 9ls 2 1SS alo puws 81 )31 ) e

sloosls jlade 5 Covslhae @b O J (qujp g SDolae anpe Gln cmlie (Jae g5 (F
S35l

2ol by by ok 3 @siin Ges il balls B by o3l Gl (dalpd pyn (F
aliso LSLQLS}S‘)S‘*“

&l Cow 8
Gloygs iz Jaw saze (g5lwgyleie ),ul.:» OYAY) dogare (Sl 5 dgate (gl . salras @asy  *

b8 asbinbly o Sl 153 o oSl 1 eoliiul b sy 295k 59, 2 s IS bo e (55855

a3 sl (Hsdpé 5 slitild Jlo 3j5al dvge o)
Goy ddzme gilweyilgie Jaw 2> (WWAY) sem loly 5 Lslowl seme wlp olad
Oretid K3l (6 S el 3,509, Sles p (Dhelee laanje (185 5 0 b g S ale s

\h\y

Byl (st 09,5 iy poe (Mellin (il a8
Algoet, P. Cover, T. (1988). "Asymptotic optimality and asymptotic equipartition properties of
log-optimum investment”. The Annals of Probability
Arguin, L.P. Bovier, A. Kistler, N. (2013). “The extremal process of branching Brownian
motion”, Probability Theory and Related Fields, 535-574
Das, S. Goyal, M. (2012). "Discrete-Time Log-Optimal Portfolio Rebalancing: A Scalable
Efficient Algorithm". IEEE Computational Intelligence for Financial Engineering and Economics
Das, S. (2014). "Scalable, Efficient and Optimal Discrete-Time Rebalancing Algorithms for Log-
Optimal Investment Portfolio". Theses and Dissertations. Paper 455.
Fenton, L. (1960). "The sum of log-normal probability distributions in scatter transmission
systems". Communications Systems, IRE Transactions on 8 (1)
Ha, Y. (2017). “Review of online portfolio selection: Performance comparison with transaction
costs including market impact costs”. Ha, Youngmin, Review of Online Portfolio Selection:
Performance Comparison with Transaction Costs Including Market Impact Costs. Available at:
SSRN: https://ssrn.com/abstract=2763202
Hull, J. (2011). "Options, Futures, and Other Derivatives". Prentice Hall, New Jersey
Jung, J. Kim, S. (2016). “Developing a dynamic portfolio selection model with a self-adjusted
rebalancing method”, Journal of the Operational Research Society, 1-14
Kaznachey, D. Das, S. Goyal, M. (2012). “Computing Optimal Rebalance Frequency for Log-
Optimal Portfolio", journal of Quantitative Finance
Kritzman, S. Page, S. (2009). "Optimal rebalancing: a scalable solution™. Journal of Investment
Management 7 (1)
Kohler, A. Wittig, H. (2014). "Rethinking Portfolio Rebalancing: Introducing Risk Contribution
Rebalancing as an Alternative Approach to Traditional Value-Based Rebalancing Strategies”, The
Journal of Portfolio Management. 34-46
Liu, J. Longstaff, F. Pan, J. (2003). "Dynamic asset allocation with event risk". Journal of Finance
Luenberger, D. (1998). "Investment science”. Oxford Univ. Press, New York
Mittal, G. Mehlawat, M.K. (2014). “A multiobjective portfolio rebalancing model incorporating
transaction costs based on incremental discounts”, Optimization: A Journal of Mathematical
Programming and Operations Research, 1595-1613

\WAY lins) / piiadg sy o pload / pXas Juw




Ulnl GPlo wIdie (pozil — (I3 dalo pan HISIS (a9 33 (Sole dolikiad

* Merton, R. (1971). "Optimum consumption and portfolio rules in a continuous-time model".
Journal of Economic Theory 3 (4)

*  Moallemi, C.C. Sa"glam, M. (2015). “Dynamic Portfolio Choice with Linear Rebalancing Rules”.
Available at SSRN: https://ssrn.com/abstract=2011605

+  Neftci, S. (2000). "An Introduction to the Mathematics of Financial Derivatives". Advanced
Finance, Academic Press, London

* Sun, W. Fan, A. Chen, L. Schouwenaars, T. Albota, M. (2006). "Using dynamic programming to
optimally rebalance portfolios". The Journal of Trading 1 (2)

25 3 G5yl 3929 byl =Y 0 jloull vty 5951

Given:w, i, S,N
1: X' < 0,X"«<0,Y «<0,Y' <0
2:fori=1toN+ 1do
X'« X'+ wi
X" X"+ wipd
forj=1toN+1do
Y <Y + wiwjoy;
Y <Y+ wiwjoy(2(w + 1) + o3)
8: end for
9: end for

Nk w

1
10:if (X" - X"*) - F (- Y”*) +2X'Y’ 2 0 then
11: Return true
12:else
13: Return false

14:end if
N+1 N+1

X'(0) = Z wik;, Y'(0) = Z W;W;0j;
i=1

ij=1
N+1 N+1

X7(0) = Z winf, Y"(0) = Z wiw;oy[2( + 1) + 03]
i1

ij=1
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