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Abstract

Stock returns forecasting is very crucial for investors, share-holders and
arbiters. Different methods have been developed for this purpose. In general,
there are four methods of forecasting in stock markets, which are; Technical
Analysis, Fundamental Analysis, Traditional Time Series and Machine
Learning. This study is classified in the third category that is a time series
prediction in which the values of a variable are predicted over time. Studies
which have been done so far indicate that most of them concentrate on Neural
Networks and Genetic Algorithm which are in Machine Learning class and
none of them uses Bayesian approach or Exponential Smoothing and Box
Jenkins techniques placed in the group of time series forecasting. This paper
focuses on forecasting with time series methodology for predicting and
comparing the results of the Bayesian, Exponential Smoothing and Box
Jenkins methods together. In fact, the difference between this study and others
is the comparison of the mentioned methods for stock return forecasting. The
period of investigation was 2018- 2020, which covers daily frequency
structure. Results, indicated that Bayesian method, based on the Root Mean
Square Error (RMSE) criterion is the best technique for the prediction of stock
returns. This is because, in addition to information derived from data, this
method also uses other sources of information such as non-sample information
or vague prior density as well for forecasting. Results illustrate the importance
of considering the Bayesian approach in predicting stock market returns.
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1. Markov Chain Monte Carlo (MCMC)

Archive of SID.ir



Archive of SID.ir

*'\l&\&j‘:&;ﬂ)

ol .M@asu:.ﬂ\m@j}:‘_;lﬁ(@gwuuj@u dawly 4 5w Sl
Ol 3050 53 45 S e B0 e Ess 3l o3l Ly e Sl 5 s
Las oy €315 dal gt s 4 Blo 55 (03 'S0 851 oy g 3 45 el OT )
ble 55 Cimpat 3 58 gnd JalSS 5 i g Dlars Lol SS alal b bl 5 by o
X= 03 b S 650005 Joas 05 3,8 oo SIS sl palie S0 Co
o i3 &5 L MCMC Seslizal LY f ()P (X) alasly reds 61 (X1, -0, X))’
P ) ms s WL X San pslie hlalonss & (65 4 6558 sl iS5l
dyids s sl potae x (7, a0, xlD sss e 65 U ol el (sl AL L
30T slie bl 1SS el e o KT il Xy, Xy, v, Xy B3l sla ke
o e Yl (.L.:)f\ Soygo opl 53 Sl (8) dlasly &y go a0 1SS el (i-1)

Dy M\f- J..v..\..v.bJ:uJ oj:?u) L.L.J:la

xfi)~p(x1 |x§i_1), xéi_l), e x,(li_l)) #)

xz(i)~p(x2 |x§i), xéi_l), . x,(li_l)>
. N .

xPep (xk I Pxl0 xﬁl)

x£i+1)~p(x1 |x§i), xéi), e x,(li))

DL PG E) LR 4 X It Jlzl S5 0 oy 2 P(X) (gble s o8 s
_5};.\,&\?(\’) 4.2.3‘);:))}‘4 eP(x) &b‘.ﬂ G&ch".ﬁ: ob‘b

P(%) = 2 P(x) p(x; %) ")

(i s 3 OLSCR) 590 il g Lle T 5 olST sl 13 1SS o gl (V) alasly 5
YA

1. Ergodic

Archive of SID.ir



Archive of SID.ir

VEOY Ol | 4Y o5ledi | YV J | Ot ol sl iagsy | Yo ¥

sl Jhlgen i, ¥t
o dde o e ol 4 5L oS Sl e opl Sl (gles Sleslsen S i s
OT 51 g 3 5m cpl s o Godad Waosls 1 adeiie iy 51 dute &S5 oS e Lnosls
o3zl 5 gme Jde (sla g,y Sl AL Ol g a3 aS ol i 534S Gl 5o (Slyls Cgr
s sy Sl eslinal b oty iy (LSS T i SGST @ 38
G ) el 13 Gles Glas 53 ol Aty s 3 g b (S5 5 ddal ) (5Ll san
Lo e opl o5 & Sl Olgsy (o 20 G101 plow st la iy 5 5 457 550 0 50

H(A) alaly) Sl B3l o K O 0 4 Olgy

{Alprstt =Cor t+ & \)
Cot = Cot—1 T Mt

5 s S s 45t e A 46 5 SVax Mg 5 E¢(A) dlaly o

ne~WN(0, )

&~WN(0,07)

Cov(e,ne) =0

318l s e 98 s Alprsty ST slie ot (A) daly el
u’.’.ﬂ; s b}.q.&mla CO_}:'.JU" S&\}u'\- )l Ll LJ))T ‘J.Q& LY Q‘j@ COL;T JLJL«“M
ol pslie ol 1565 p o o oy s AlPTSty s dS 5 gyl palie bl p fo i
J...:Lg.bl.haﬂ)u\j}ﬁ-lﬁ.i-\'fSgu)&b)u)b&b&})MﬁCoJJ‘)ﬁ)ngw‘

Sl dal s S

g5 slaadl L0

O o plem Sad ol 5,50 53 (ol el 612 O G Sy 4 e 5 L
S w3 8 3 eslinal 3y50 i 5 ol Sleslser G WSTL las 2 sl b,
Sl ol j3 g wlisy Sose 4 tagh opl Glaesls 3 gh e Ll aslsl s @Lﬁ
el YYAR/VY/YY — AYAY/ /0 7

Archive of SID.ir



Archive of SID.ir

*'Yl&\;&ﬁjg&ad)

FuSim = Sy g3ludibe 1 3linl b plw slacaadd i N0
Db b Jl e b 5 - ST gl iledie el ey S
ol S DM SIS ol e slate (p 3 b (o) p ol TS s (6 S
S35 )54 (V49F) ) LS8- LSTL eSS el b 05T
rﬁﬁ}l}é_é" u\>-‘j 4.:.%) d}.ﬁ)T (abu‘m"g)ﬁ 4.1>JA L Jjgi.}.)j‘ o)Lﬁ:...»‘l;. e
Db go aitls T adly
O San 515503 3 03lizul b by opl 55 g o (iludibe e (glaas 5 %
aosls ol b LB 5l Jie o jcamlio Sledbl slajlas 6,5 580 L 5 olulis Jue
Sitias o iy ki 5 m sl S l 1355 5 T 4 Sl ) S5l 5
Bl LS 5 e sl Sk Jal 0,8 o D g0 OT el (g ST ko
S8 3L O B 5 55 S ealizl b slite s 387 sl i sl g shlae (glo ity
5,8 B sz 255m Ol dsb 53 s el (6 pdy e L
ey o | Gt plondl Al e ¢ J5 ol e pladl Sl t b (e i G g (S Sy ¥
wtﬁ‘_;;\s\,\iu.d,\41>f,>.>,:5‘wl;liam;s&!fwu@m;\,;
rl@,wgl\ﬁéyua}l.& S elas 595 Ve A glaosls (V) Hls gad 558 guy CL@«\L—«.:B
A\ GL&) D)L' BE] (J}&UA e U,LLLN P_IND CalSe Lv 45) Q‘_,@J )‘b\.@a é‘)j‘ UIOH
AT 3 eSS Sl besls 48T s o OLES HIs gas cpl ol VAR SMalas oy op 5T G
S (o S5 (S

1. Box-Cox Parametric Test
2. Multi-step Perron Method to Unit Root Test
3. Augmented Dickey-Fuller Test
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1. Autocorrelation Function
2. Partial Autocorrelation Function
3. Bayesian Information Criterion (AIC & BIC)
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