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1- Financial Assets

2- Real Assets



YoV S i LA glisa iy Jo L) g Mo Sy sga Jal 5 (i
/—M
}u\)ﬂ@;).l‘sﬁ;ﬁ'_\u\ odﬁédhadww\d&duojjdjd _.J)_.}SJ\)S::JLQL»\ A) s

M (5l il U g e e i€ BlE e 4 Kia Ghlie 5 48 el gila 3 e
40 ) saldiu) 43 4Be iile el se ool o sdle a3l (el e (510 Jilas il 55 e
@S A 50 b Jhe 4 Cawd) OF Dbe 03 Vb s Ol Aaela 0 VT 5 Ol sie
Ol 2 gl Qs 0 YL 5 gls)) anl e gl Mo 3 A a3 (1S 50 aiile (Jinia
hiend Kia 5 Q&I ) (80 203 glaa )5 Cad 030 R 58S 0 18 cpl ) AL i) o 5

ol 0351 )8 S g 0l R s sled gy aslea 02 5ls 5 8 n 1 CumBsa

G s aSd g uas gladsd -0
da ) m Uiosal 33 aheag oo sian uac (SLAASLd Bige Hsas WwLE jal aas b o
B liiaa g) vl g 33l glelale o0 ) saliiul L sy sl K lulid Jilie
Al 5 Woals sal (sl slodbis Slanlas Sl ) sae sWaSud Casbond 5800 5 illa Sl
el slealy 4 i sl e saldiul Ledae alal ) 4 Sleals dasaly JliAls ) Ja
Loala )3 dga e sl S 5 80k 51 (8 5l soaly ) oamac A K8 atius ) sedie
Ao S 4 Galite il sl 553 4 (AN ) ) Ll i g ciS saldi)

ol 3 ) g0 ) g e (BT ol A As S L e shae uae gladSl ) Alisa gl gl
ASad Caud (MENN) sidy Va0 aas 80 el G jicilsme ) (S 4S w8 )8
Gub and G ) ealdind b sad saly i) gel ae A0S ) e o sads 4¥aia guac
ol il R omas dS0d A& b a8 cilallag oo slasy 51 Gl ([ YY) Lsd) Cilallae
oabiiusl HLEDI sy (5800 ) S 0l L (WIMFNN) sy AYais guae claaSed )
43 has e Jilss Syl ) ok 3 0388 islan 5 S iy 4y nae A g 58 ol il S
da s)r MFNN Ol el g Sladie 5 gaiaih ¢ sual gl aile «Cy e
ulia ot padidia sl 5 a5 W25 ) s 40 sane Sy G bl ) 580k Jald 48 lilie
L Loaly G sledalsi )l o8t e LBU ) ool Ly () sl SSE S a3 5
ol (5 5l sLaoala de gana ) saldiul

0 0213 (5355 (5 SIS (s AS o) Oy g (pay TUad LA (a5 5800 Sy K
Gsllae (25815 L ) GESI 5 Gl 5 35S e ) (e soa ) gle seae L) Z, (o208 S a8l
A5 (sled s AL e A s (5 le ¢ iy Jile (5 e G L3S 0 Aulia gy cuae p
L5 a2 sd oo el samy 58 5 25 e 2 Oal Und (2818 L (128 pmaa (5 s
S 0l G i ) e ) lalad JS 48 ke ) U e 4l Jlgy ol 50 Alsy sk 4

1- Artificial Neural Networks
2- Multilayered Feedforward Neural Network
1- Backpropagation
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2- Artificial Nero Fuzzy Inference Systems



104 g e A olisa y riai iy Jibo L)) 9 b Sadd y g Jalse i ip

i

S P
IR LY
g slglis
Olgp Y
g slgiis
gl Y
L ZEToY

éJlag.u&m‘ng;éd&d

i S Sl ealdind L (s ) 2 ol Und LA uy sy ANFIS @il ()54l i

sl rmaad s yiel )l 5 20 80 By W (355 Caem 4y Uad ke ¢ Jg 30 i (o il

Gleids 48 Gl ) ) e shan uas glaaSed b gl ouae glaasad Ll @l
(g et 4 R e 53 gaded oy gem dy 5 00 iy yal (5 JE S gam 4 (5 me (laaSed

e e (5 b Jaa -
s (SaSad i) 5 s R Gl 50 ) 38a8 Gyl 2 M el i (s 0l Jae 50
Sl s 43\)\ -7 9.7 Lﬁuuia.\ 0 L._SJL“‘ Ja B gad  Cawl sad oaldul Lﬁ)\ﬂ

O ) gy b ringhy - -7
BEV-QECI D ATCIVE RUIE WL I PTG oS VAP LS ST S LRI Y S RIS SRCIVE: P
Size dalse G gl n o i a5 elaial (gabaBl dayl yd ¢ Ja1s sastie Jal e &
uadld ) ¢(P,) Sl Do el Jiie yuie o gdle (Py) UsiS ) Sla Caad Glilugi
Juy 5 Y2 ol F 5 (CPI) (s e A (sler padll () el (s U100 (Py) alews e
)A)ﬂ)dé:hdyt}ud}@h@ﬁﬂbQu\od&adhﬁm\dﬂmg&yu\y‘;ﬂ($)
aii K5 ) 8 ool 350 Ma 2y A 50 5 Sasenal gl Sise Slale Gl sie 4 F i o) o0 0

-

Cal
Caadd Al gio W 5 Py «CPI <Py, sl e O adail ) (S 8a (sl s 40 ()0
(7 Jsaa) ol o danlae Ll G Siusas () jua S A
et qu) gl - ¥ Jgaa
Ps Pw Dollar CPI Pd
A | jA8 | /FUA | VEY \ Pd O3 Niresed oy
JEFA | avav | ) \ VY | CPI Gsmon (Sased (o




VPAF Gliawli. ) Fo_ladi. g dlaid) olgdid gy dalilad \F

Slea ad 5 Sh Al Cied O Kuses cy e Gy il gde sl 4S Glia
SR i 5y (sloaii€ipnat Jele M lea Cua |y ) s HUST ) g0 Al ol oDl
O s IR0 e 5 Y0 O SNad (e (g jieS 23L el Jale L ain ja Sl
Yo 4 da s b Gl sas ¥l b s gline (o 350 050 dsb o s lgtinlin
D (g g aailia damy 0 30 Jhas 4 e 53 (O Q5 ol 52 G ) a8 5 OB
Lais (gl ghbas s 5 dly 51 (el () sie 4 Y (g1 Ll Ladad e S b V2 & 5 s
&5 (Py) plems iadf (adld G (Seed yjin (358 Jsan )3 il e G A il (i)
Asdgn ol )3 a)sH Sy a0 il AS a8 padiie ) aile 358 4S Gl 245 (CPI) a5
5 b s K dala 4y 3ad 0l aladl Ll Sla Ay Caad (i) 58 50 ol e (38 4
Gome b LAl Cued (et 50 bl ddle (e (lsie 43 CPL e@sa R il pua e
aal o oal s F Jan 5o s sy as 5 20 S e

B O 8 dalad aga 1 F g

Sig T B B R" R i
ey RJAEE SAYYEEV/A i laie
A £/6Y /ox £YY/Y0) Pw
YR YV A JYYA £.9/741 WA AR CPI
VAR /€44 Y Y ¥ANAY Ps
ofenY \ARK JVAA VY. /A40 Dollar $

5P, «CPIL P, ) sha ali M 203 Ciad s 500 Y 48 30 o0 L3 3 ) (s S ) Allase
Sl Y

P, = AYYFFY/A £ YFYYYVP + Fo/TA7CPI+ T /VAY P+ 1Y+ /140 §

Ole D) 2 gl Fah Sogin Gl el e Al 0 gl e caalia Jgan 3 48 lia
ot g b GRSl Sise dde (g ysae Sl e Sl Gl (35 gla i

-

Sl

S mas SRASed Ghgu b (Anohy - V-7
i AL (MENN) sy 4¥oia ouac 380d ) )8 ouac gaasSed Ju sk 0
dis oalyh gl ad saldinl | & s SISE o3l p i A g Ui LI L g 800
(Ol sladd¥ lagys i daad 5 Ay alaad aglae puad Bayh ) gl ae ASQS Aug
it () e 3808 Canlia (55505055 . Rl a3 250 ereme A0 e (5551 58

1- Takagi-Sugeno



A S i LA glisa iy Jo L) g Mo Sy sga Jal 5 (i
YO V) O leigy daad aS Gl a g A 5 Ol gy gAY Jald aVan & ga 4
Gulia i 38 Oy e @l 8 olad g lide Cygae @l 55 aglae it Bysha 51l (V0
5 ile @S ) vy (BaT Gal 50 ead saliiud Cy gne ) 55 olaed A8 al sk g 3l il S8
) s (o Jslia gl 5531 (S0 4S) " a seSs a5 g0 gl s 3l a5 @S )
2 R oalial (53 5 (pBhae Gl ) 2503 (5 3y (510 5 ok U ) A

Olsie 4 lgl )l aayn 8 aS 2dh e 230 OF+ (3a8aT (5395 (Sl ) g s 0l dlaad
Gedly lgie 4 aayn YO 5 Jailel glasaly Olsie 4 aan YO (dHswl gla eala
Cinaa (eaiuldie) glasaly ) edliin) xilaid 8 )8 soldin) 5)ge ((eaiuls) (oaiu liic]
ooy Tan ) Gl Lkl 1 4S asede (p S e el 1) ASad oSl 5 i
Gl 53 ) G3aad Gl 3 (o ainaS Bls 53 aSd 3 S L8 ) (58l (510 S e 5 S sla
o 0ald (i) sal Alide dalial (sl 3s ) eabiiud L aSad () 1l 2B jle 4S Gl ol saliiul
¢ oS L) Fruly S 4o (s 3 5a (5 AS A (V5 25 oe Al ASS Zuly (n yig
Asdge | al o jlsd deald Gles Ol Sl B )b G

oS Jafa o gl gl 2 S e Jlme (Ao ) At Jiles gl
Sl s A G glha 4 da g e Baee 48008 e ool (g aae 4S04 0 Lasala (slehals )
A4S ) o ool L GRS ) G3iiad () 0l Al gl s g p3 5 ead i
Slalinl s 5 &lhe a e it o lalin) glad (K0lhe Giliilas 33 G ) J) 35
s3d Jlji jlailisl glbad (8 e 5 (RMSE) s 08l sdae g e «(MSE)
e 5 e lie ) a8 S o)y 5 K00 glallad (0 S e a ) el (NMSE)
§shue NMSE 5 il NMSE bl )) 53 5 Gl cppanti cy e RT L ilosns 5 52 (0 5 4 L5l
0 canlasaly JalS et saiaalis Sy e il SQ U jiea G R ke V-RT L
s g laie (8l sl G I8 e AS Cal (53 Slee BRI e laie 4S s
358 33 g2 Jume 38 (MAE)Aaa (Bllae 58 (1 8ike cadla UsTi) lainc iy glise O sie 4
20 250 ) eald Ain flee (L)1 gl e O S aS Ll )l Bllae glas
Sl e il o) ool paldind 5 Jlimae iy g ) 4Sed 3 Slee (b))l gl e )R
Sl oad 03yl & Joan o caline s Slee b))

GO as LAl (g ) ASdes (b)) W ke _pdlia 1O gt

R' MAE NMSE MSE RMSE i G s

/34YY F/F a0 AR ¥§/04vF FIAYFY G grme sla 4Sd

2- Difference of two sigmoid
3 Over fitting



VPAF Gliawli. ) Fo_ladi. g dlaid) olgdid gy dalilad \FY

sala Gl & JS& (jﬁ\} ﬁam}d)u@msg;w\m L,SUMJJ@%-’U*&:‘ @UJMLM
il a8l g ey Gulaie Jaldy )y e jaalie Gl sad

8300 -

8200 o=

8100 +

8000 -

7900 -

7800 -

7700 T T T T T T T T T T
1 51 101 151 201 251 301 351 401 451 501

g’jb slta ‘5)@ s (RASUE Ay il AuBas ? )0 gad

Ba Y g5 a g R Adlae e o2y QLA V-7 a0 50 (s S sy 0248 sk (e
048 sh glea ol caac WaSad i) Ll S i | S A0 Caed il s )
S e ) e A1 Gl @l pass Sl alayn 99/YY 20 g6 e cad saly ol Yo7 sy
20 L (AU s K 4 Gl s 7 uac sdSod 4S b S dAail Ol i e o il

A0 Sla e ety fia

oAbl 3 M Cuad Au i o Gy Y
g )2 Db o Babl a5 D (558 5 208 3 )5e 3 5 S e LSl Claganal
iy ) pas (LS e 45 oanl jo lea (DUa i 4S a3 e LA ) 93 53S0 Wl (lea
Ao ) A8 aa (s S e @il sablad (JUa (o)) sie 4n Sl ) A (63 gaa 21 ) Ylalial aSh
S i (O oanl 3 i€ e Lyl SUa (sliin o (5 juali GRS (O 5iSIaa 48 aa a S adled Gl 0
) @Bl b o 58 ol Gledle 2 a0l S5 il Pl gl n )
A A 50 M ag 05 Sl i 4 K00 s ) ) F] sl sala Gl ) % O e
Ol a5 (Dla plad g b 4y Shaia i LSl o) ol Sl Jlaial 4 6538 e leSily



‘ey S i LA glisa iy Jo L) g Mo Sy sga Jal 5 (i

Ol 53U el en 8 W () Jae 49 02i) 53 D lea Caadd ) 80 V] 2o il sa0

G312 s o e Sl e Gl ) casnse a5l 4o An g b K A il

AR IS 5 MU Caad i 208 Can ge a5l 5255 el

oA A
i a5 pagads 5 31 Jal g aSh s iles Cuad il cind L ad Gl 0 Sl Caad
@ (o5 U 5 58S 53 e e a5 S e Wyl D Ay el Ll g 50 g 8 W8
J58 23 Re saS 5 Ma Caad A5y Gl nse GBS 50 Uy s Jlsie GRIA D)
G (i) B Ay ) gie 43 a4y Ol & sled sy Clabea 25l 5 dp Lao)
P dby UB))) i

p e Slaie) 2l g ca Cdenily )3 Jgydaaje & 5 ashe 5 el Gl Al 4 a5 e
D M0 5 e s 015 4 e i Jiad llnse 5 8 (8 1) Jl 4p s
LISl G 5 ol e aclin sladiney dladl Unala a8l e sl ik
il ) sa IALS e 5 B O Jae dn 5 (5 WS JSe Al

M Caad i (s R 5 @Ol aae glaaSad gl ) ealiiu) L Gaias cp) o
O R 4 Gl (58 rae ladSed 48 Gl gl 8 L& st gl 5 Canl s2d alai)
v OB rac adSed diian 48 W Glaplai s el Angie 5 YL Ul
O esn o ) giee a0 3l | Laeala 1 S5 a5 Cangd oadal 5z pa glasal
anal iaabie i SIS slah s s (g Gl 23 ce Glisedal 5 280 ) ) Slla Caed



VPAF Gliawli. ) Fo_ladi. g dlaid) olgdid gy dalilad \F¥

alia G pgd

VPV AL Al ) 5 5 gabual i) R ()l (oaDh) 5 sean s S e iy )

YFOA Jla 4l 3l 55 5 gabaBBl (i 5l R ¢ ) (oDl (5 sean 538 e il

AYPY#0 Ll Aali 3155 5 galail i) R ol ) oDl (5 semn (5 S e iy
embe Opes i Aaa i "Oles bl glan! gl F udS 5 S 5 S
ATV cagia g saay el (il ol L) oo 5 K

Gohie ) pagaie Qb Ga 5 Y Ol LSl ) 2" (VYY) DL Oli w0
Yo jlad cagiae s 50 58 o8 galal] 5 5 lal asle saSila Alaa M Ay U

ol il el 4alle 0 Ll (o e 5 sy sleile Jl Gy (VFVF) S5l 1
A

7. Apple yard & Field (1995). "International Economics, Payments, Exchange

N\.‘! .4

Rates, Macroeconomic Policy, University of North Carolina at.chapel Hill, USA.

8. Bogner, Stephan. (2003). "Gold vs. US Dollar".

9. http://216.239.37.104/translate_c?hl=en&sl=de&u=http://www.goldseiten.de/ansi
chten/bonger-03.htmé&...

10. Carbaugb, R. J. (1992). "International Economies", Wadsworth Publishing
Company.

11. Dhar,V.& chou,D.(2001). A comparison of nonlinear methods for predicting
earnings surprises and returns. IEEE Transactions on Neural networks, 12(4),907-921.
12. Hamilton, Adam. (2003), "Gold in Euros and Yen".

13. http://www.zeall/c.com/2003/goldfx.htm.

14. Jang, J. R. and Sun, C. (1995). Nero Fuzzy Modelling and Control, Proc. of the
IEEE, P.P: 378-405.

15. Kuo, R.J., Chen, C.H: and Hwang, Y.C. (2001). An intelligent stock trading
decision support system through integration of genetic algorithm based fuzzy neural
network and artificial neural network, Fuzzy Sets and Systems, 118 .

16. Le Cun, Y/ (1985).» Une procedure d'apprentissage pour reseau a seuil
assymetrique. Cognitive; 85, 599-604.

17. Lee, C.C.(1990). Fuzzy logic in control systems: fuzzy logic controller, Part I,
IEEE Trans. Systems Man Cybernet. 20 (2) , 404 - 418.

18. Lippmann, R.P. (1987). An introduction to computing with neural nets, IEEE
Mag. 3 (4), P.P: 4-22.

19. Morrison, Kevin. (2003), "Gold bulls wait for further dollar slide".
http://www siliconinvestor.com/stocktallc/msg.gsp?msgid=19529668.



s S i LA glisa iy Jo L) g Mo Sy sga Jal 5 (i
20. Parker, D.B. (1985). Learning logic: Casting the cortex of the human brain in

silicon. Technical Report TR-47. Cambridge, MA: Center for Computational Research
in Economics and Management, MIT.

21. Qi,M.(2001). Predicting US reccessions with leading indicators via neural
network models. International Journal of Forecastinig,17(3),383-401.

22. Tong, R. M. (1997). A control engineering review of fuzzy systems, Automatic,
13(6): P.P: 559-5609.

23. Wang, L. X., Mendel J. M. (1992). Fuzzy basis functions, universal
approximation and orthogonal least-squares learning, IEEE Transaction on Neural
Networks, 807-814.

24, Werbos, P.J. (1974). Beyond Regression: New Tools for Prediction and Analysis
in the Behavioral Sciences. Cambridge, MA: Harvard University, Ph.D. dissertation.
25. Wong, B.K., Jiang, L. and Lam, J. (2000). A bibliography of neural network
business application research: 1994-1998. Computers and. Operations Research,
27(11), 1045-1076.

26. World Gold Council, Gold as a Reserve asset. 2003,

27. http://www.gold.org/value/reserve-asset/gold-as/background.html.

28. Zadeh, L.A. (1973). Outline of a new- approach ;to’the analysis of complex
systems and decision processes, IEEE Trans. Systems Man Cybernet. SMC-3 (1), P.P:
28-44.

29. Zimmermann, M. J. (1996). Fuzzy Set Teory and its application, Kluwer

Academic Publishers, Boston.



