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Abstract

This research aims to test the ability of many of models to predict the
performance of investment portfolios , and what was investing in stocks
is subject to two types of risk ; systematic and the non—systematic risk ,
this leads to a degree of uncertainty associated with this type of
investment towards what could be the constituents from and stock
performance of investment portfolios, and thus had to configure the
investment portfolios and well-diversified so that the outcome of
correlation coefficients between the components of stocks as little as
possible to get rid of the non—systematic risk and then forecasting the

performance of these portfolios by building predictive models.

The researcher studied four investment portfolios in Damascus
Securities Exchange and four investment portfolios in the Amman
Financial Market in addition to three market portfolios in Amman
Financial Market based on historical data for returns all the Amman
Financial Market indexes ( general index weighted by market
capitalization — the general index Free Float — general index) , as well

as the general index of Damascus Securities Exchange .

Then, the researcher conducted a series of tests using Eviews.§
program to reach to stationary time series , and then follow Box-Jenkins
methodology for building predictive models ARMA (p, q) and check
models" residuals and modeling residuals using models (ARCH-

GARCH) to optimize the performance of prediction models .

After forecasting a full year returns of portfolios and indexes, | compared
the actual and forecasting figures , then The study found that investment
portfolios, which was formed in Damascus and Amman financial market,
had achieved excellent diverse , and found that the third portfolio for

Damascus Securities Exchange (consisting of 8 shares, which have



been selected so that the shares have a Sharpe Ratio high and was at
the same time correlation coefficients between returns least) is the best
portfolio in Damascus Securities Exchange, and also the third
portfolio for Amman Stock Exchange (consisting of 20 shares, which
have been selected so that the shares have a Sharpe Ratio high and
was at the same time correlation coefficients between returns least) is
the best portfolio in Amman Stock Exchange and it was best of the
portfolio which was formed in Damascus Securities Exchange . The
study also found that forecasting models have achieved good results,
especially models (ARMA (1,1)) and model (ARMA (2,2)) and model
(ARMA (1, 1) ~EGARCH (1,0)), so that they can be reliable in tracking

the performance of portfolios .

The study recommends investors to construct their portfolios on the
basis of negative correlation coefficients between stocks in addition to
high Sharpe Ratio stocks , and to use Box-Jenkins method in selecting

and forecasting portfolios" performances .

This study recommends researchers to expand the use of predictive
methods to get to the best the proposed models to predict fluctuations in

the stocks, portfolio returns, and stock market indices
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Perspectives, Volume 15, 2011, p 157-158.

! Engle , Robert & Bollerslev Tim & Nelson, Daniel , ARCH MODELS , Northwestern University ,
Chapter 49, 2008, p 2961-2962 .
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ZEIC | -0.2750 | FUTR 40
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0.173652 | AROP 1 SHRQ | -0.39577 | NIC 1
0.151273 | NAMA ) SHRQ | -0.31061 | AHT )
0.132806 | AVOC 2 UQ |-0.29506 | AROP 2
0.099676 | SHRQ . SHRQ | -0.26594 | AROP A
0.087258 | BASY c BASY | -0.20013 | NIC c
0.068397 | SOB 6 FSBS | -0.18425 | QNBS 6
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0.042161 | FSBS o IPTF | -0.14897 | NIC o
0.037661 | NIC 10 FFSB | -0.12797 | SQB 10
0.018707 | BBSF 1 NAMA | -0.10805 | AROB 11
0.007348 | ARBS 1 QNBS | -0.10481 | AROB 1
0.003222 | QNBS 13 SHRQ | -0.39577 | NIC 13
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0.150057- | AHT 1o 10
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DAMAS 4 (DAMAS 3 |DAMAS 2 [DAMAS 1| OMAN 4 | OMAN 3 [ OMAN 2 | OMAN 1 Tlﬁ;ﬂ
-0.77% 1.85% 2.86% 0.78% 1.30% 0.96% 1.14% -0.12% 1
-3.30% 1.56% 2.66% 0.59% 1.94% -0.40% 8.65% | 15.01% 2
3.22% -2.46% | -3.37% | -0.64% | -0.33% 4.62% 7.83% 5.36% 3
1.01% 0.82% 1.89% 0.05% | -0.20% 3.68% 6.47% -0.82% 4
-1.08% 1.83% 2.42% 0.51% | -0.82% 4.44% -0.39% 1.45% 5
7.07% 1.63% 1.86% 0.90% 0.76% 2.54% 1.98% -4.33% 6
1.22% -0.53% | -0.86% 0.34% | -1.04% 2.94% 5.29% 2.57% 7
-3.10% | -8.97% | -4.27% | -5.72% | -0.07% 0.92% 0.41% 1.36% 8
-3.25% | 11.37% 6.90% 8.15% 1.47% 1.39% 1.99% -1.18% 9
6.68% 9.51% 6.12% 7.39% 1.11% 10.47% | 5.53% 1.38% 10
-4.93% 1.06% 2.06% 2.70% | -1.72% 0.00% -2.33% | -5.96% 11
2.19% 4.43% 4.00% 5.55% 0.35% 1.60% 5.03% 0.89% 12
2.59% -0.34% 0.20% 1.99% 1.41% 2.50% 4.17% -2.30% 13
0.04% 0.02% 0.56% 1.30% | -2.74% | -0.64% 2.59% -3.57% 14
-3.89% | -1.75% | -2.68% | -2.18% 1.86% -1.05% | -1.46% 3.34% 15
-0.07% | -2.82% | -2.11% | -4.76% 1.14% -4.25% 2.16% -1.39% 16
-6.54% 2.42% 1.78% 2.39% 0.38% -6.40% | -14.81% | 5.20% 17
-4.99% | -1.35% | -3.00% | -2.27% | -1.27% | -1.61% | -3.96% 8.28% 18
1.38% 0.20% 0.69% 0.18% | -0.75% | -2.75% [ -2.08% | -4.22% 19
-0.56% 0.46% -0.15% 0.20% | -0.43% 1.78% 1.65% -4.17% 20
1.25% -0.28% | -0.64% | -0.31% | -0.56% | -2.18% | -2.37% | -2.31% 21
0.00% -0.10% | -1.00% | -0.13% | -0.08% 0.93% 0.67% 1.28% 22
-0.02% | -0.03% | -0.21% | -0.18% 0.26% 2.18% 1.03% -0.27% 23
-0.12% | -0.31% | -0.53% [ -0.08% 0.60% -0.60% 1.14% 0.93% 24
-0.37% | -0.17% | -0.19% [ -0.18% 1.02% 1.34% -1.53% 0.77% 25
-1.16% | -0.46% | -0.49% [ -0.47% 0.43% -0.33% 1.67% 0.72% 26
0.00% -0.10% 0.27% 0.22% 2.35% 1.73% 1.72% 2.01% 27
1.47% 4.22% 5.67% 1.48% 0.09% -1.43% | -1.26% | -1.21% 28
-0.31% | -0.04% | -0.26% | -0.10% [ -0.43% 3.27% -0.20% | -0.12% 29
-0.03% 0.17% -0.04% 0.08% 1.23% 1.58% 4.47% -2.63% 30
-0.04% | -0.33% | -0.32% | -0.29% | -057% | -6.43% | -6.73% 1.21% 31
0.07% 0.23% 0.34% 0.09% 0.55% 1.77% 5.20% -0.07% 32
-0.14% | -0.42% | -052% | -0.17% | -0.52% 1.02% 0.94% -0.19% 33
0.15% 0.34% 0.40% 0.04% 1.36% 1.60% 1.60% -0.42% 34
-0.03% | -0.08% [ -0.69% | -0.02% 1.11% 3.58% 0.78% 3.73% 35
0.03% -0.17% 0.32% -0.19% 2.64% 7.92% 5.91% 3.15% 36
-0.10% | -0.32% 0.33% -0.06% 2.09% -1.40% | -1.08% | -0.23% 37
-0.11% | -0.24% [ -0.45% | -0.69% 3.96% 2.67% 4.48% -0.21% 38
-0.07% | -0.22% [ -0.12% 0.06% 1.48% -3.70% | -1.34% | -1.87% 39
0.07% -0.72% 0.34% -0.24% | -1.14% 0.72% 0.49% -1.41% 40
5.73% -6.69% | -0.32% | -3.11% 1.61% 3.06% 1.04% 1.81% 41
-1.29% 4.28% 2.83% 2.76% 0.67% -0.49% 1.56% 0.15% 42
1.39% -0.25% 0.95% 0.04% | -0.32% | -0.63% | -0.39% | -1.12% 43
-0.24% 0.21% 0.12% -0.04% | -0.43% 0.42% 0.87% 2.07% 44
0.07% 0.58% 1.23% 0.42% 1.80% 2.39% 2.56% 1.06% 45
-0.68% | -1.50% [ -1.24% | -1.34% 1.99% 1.41% 2.75% 4.76% 46
0.29% 0.92% 0.89% 0.24% 1.92% 2.02% 2.29% 2.62% 47
-0.27% | -1.01% [ -0.89% | -0.33% 2.04% -0.06% 3.21% 4.52% 48
-0.52% | -0.01% [ -0.02% | -0.27% 1.25% 3.37% 2.02% 5.28% 49
0.31% -0.08% | -0.11% | -0.06% 0.32% 2.26% 5.40% | 12.93% 50
0.00% 0.10% 0.30% -0.08% | -0.56% | -2.31% | -1.36% [ -2.13% 51
-0.31% 0.10% -0.38% | -0.15% | -0.22% 2.62% 3.67% 2.66% 52
0.31% -8.31% | -4.09% | -5.40% | -0.70% 6.92% 1.92% 3.46% 53
-0.31% 0.21% 0.50% 0.03% 0.66% -0.14% 4.66% -3.37% 54
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DWX Unweighted Free Weighted
0.09131 -0.04323 -0.02160 -0.03071 1
0.02847 -0.01998 -0.00786 -0.01556 2
0.02398 0.04537 0.01831 0.00075 3
0.08980 0.01415 0.01367 0.01933 4
0.09688 -0.10483 -0.07522 -0.07896 5
0.03698 -0.03885 -0.00995 0.00942 6
0.04512 -0.00838 -0.01137 -0.02731 7
0.06059 -0.04058 -0.03096 -0.01367 8
0.05349 0.02422 0.03684 0.05179 9
0.03234 -0.03934 0.00090 0.00678 10
-0.03049 -0.02093 0.00415 -0.00154 11
0.03499 0.00357 0.02158 0.05280 12
-0.00451 -0.04613 -0.00818 -0.01867 13
-0.05944 -0.07311 -0.04709 -0.04324 14
-0.10161 -0.02877 -0.03361 -0.02398 15
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DWX Unweighted Free Weighted sl 3ay [ e
-0.16620 0.03472 0.01165 0.01667 16
0.02389 -0.02206 -0.02457 -0.01823 17
-0.15662 -0.04876 -0.02353 -0.01840 18
-0.04741 -0.03851 -0.01513 -0.00467 19
-0.04706 -0.01214 -0.01531 -0.01281 20
-0.00031 -0.02304 -0.03541 -0.05215 21
-0.05172 0.04067 0.02535 0.03678 22
-0.06029 -0.01732 -0.02215 -0.02920 23
0.05178 -0.08011 0.01259 0.02574 24
-0.03168 -0.00867 -0.02572 -0.04986 25
-0.01302 -0.00551 0.00461 0.02623 26
0.02665 0.01461 0.01480 0.03629 27
0.00115 0.01652 -0.00432 -0.01238 28
-0.01240 -0.08498 -0.06145 -0.06127 29
-0.02125 0.00193 0.01383 0.01072 30
-0.02354 -0.00737 -0.00621 -0.00066 31
-0.00572 -0.00707 0.02649 0.04513 32
-0.00197 -0.00713 -0.00640 -0.00674 33
-0.01770 0.01668 0.01325 0.00278 34
-0.01711 -0.02806 -0.00258 -0.00085 35
-0.02442 0.01049 0.01461 0.00184 36
0.01095 0.04314 0.04463 0.03794 37
-0.00990 0.04370 0.00401 -0.00926 38
0.02871 0.05731 0.03203 0.01079 39
0.14047 -0.08659 -0.05406 -0.04055 40
0.30814 0.00381 0.00863 0.00464 41
-0.03360 -0.03427 -0.02502 -0.04564 42
0.05909 -0.03404 -0.01324 -0.01916 43
-0.01343 -0.04670 -0.03813 -0.04471 44
0.04316 0.03292 -0.00096 -0.03359 45
0.00330 0.02140 0.05401 0.05795 46
0.00155 0.03093 0.02694 0.01678 47
-0.00177 0.04340 0.03103 0.02594 48
-0.01479 0.05062 0.06273 0.07590 49
-0.00482 -0.02967 -0.02025 -0.03937 50
0.00940 -0.00690 0.00235 0.02073 51
0.00974 -0.03574 -0.02209 -0.01326 52
0.01735 -0.02510 0.00587 0.00355 53
0.03120 -0.00819 -0.01218 -0.02868 54

0.00577 -0.01040 -0.00278 -0.00439 o) Ardas aile Jaw gia
0.06484 0.03590 0.02644 0.03094 o) Ardas 5 klia
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(e :
0.24% 0.01% 0.26 DAMAS 1
0.41% 0.03% 0.44 DAMAS 2
il (3
0.28% 0.01% 1.002 DAMAS 3 o e
A s
10.04% 0.05% 0.67 DAMAS 4
0.58% 6.52% 0.02 DWX
1.06% 2.91% 0.21 OMAN 1
1.54% 1.82% 0.62 OMAN 2
1.16% 0.51% 151 OMAN 3
.Lﬂp -
0.64% 0.43% 0.29 OMAN 4 o e
gJLAS\
0.51% 3.01% 0.29 Weighted
10.20% 2.61% 0.27 FREE
11.02% 3.62% 0.41 UnWeighted
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Al Dl e (g by g (S0 hlas) 3L A anlly Fppenall ol £ (14) o) Jaall
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-2.79 -1.97 -5.94 -1.94 1.62 2.54 0.47 2.79 OMAN 1
-6.24 -1.97 -3.37 -1.94 1.53 2.54 -0.14 2.79 OMAN 2

-3.1 -1.97 -5.83 -1.94 2.04 2.54 -0.09 2.79 OMAN 3
-5.49 -1.97 -5.28 -1.94 2.22 2.54 1.44 2.79 OMAN 4
-8.58 -1.97 -8.3 -1.94 -0.81 2.54 0.76 2.79 Weighted
-7.44 -1.97 -7.07 -1.94 -1.7 2.54 1.56 2.79 FREE
-6.46 -1.97 -6.15 -1.94 -1.76 2.54 1.43 2.79 | UnWeighted
-6.47 -1.97 -6.45 -1.94 0.63 2.54 -1.17 2.79 DAMAS 1
-6.72 -1.97 -6.72 -1.94 1.13 2.54 -0.91 2.79 DAMAS 2
-7.62 -1.97 -4.56 -1.94 0.59 2.54 -1.07 2.79 DAMAS 3
-8.56 -1.97 -8.56 -1.94 -0.09 2.54 0.21 2.79 DAMAS 4
-5.47 -1.97 -5.15 -1.94 0.37 2.54 0.52 2.79 DWX
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Al ol Raage 33LE a8 dsms Wiwh s Alulull 353l Al 2say oo AN an
(G2 Rdjaa aie Cadglls ¥ e ST pSsal) dad cul€ Alla & Gl Aol 308 A 8 sal)

Cdsall (m reny 54y Jarque—Bera dge llag ¢ A 4 dabe & bl sas
o erahll asll e Liedl ALl by Q) Gae oo AN e 35 Gl
il e lealaaly Alubul) iy 335 (530 Ajra 4da Citglly p2al) Zuip a3 Jla
Lilaal silsd Al Jdlall Bl chasdl S maas Jall Jsaally ¢ xnl

Pl okaes (Bied (Ao (o Ag paall Clydgalls ACE ALY

g2l Asagll Judladl ailad 1 (Y4 o8y Jsanl

Ll | Aed o | 1es o ;‘):j\‘ 5N Jalea | aedalitl) Jalaa Mi ;b:i’f )L.n
0.007 0.15 -0.06 | 0.038 1.37 6.25 Oman_1
0.016 0.08 -0.14 | 0.037 -1.48 8.46 Oman_2
0.014 0.1 -0.06 0.03 0.18 4.59 Oman_3
0.005 0.04 -0.02 | 0.012 0.06 3.15 Oman_4
-0.003 | 0.07 -0.07 | 0.032 0.16 2.77 Weighted
-0.008 0.06 -0.1 0.037 -0.25 2.69 Unweighted
-0.003 | 0.06 -0.07 | 0.028 -0.107 3.16 Free
-0.0002 | 0.08 -0.06 | 0.024 0.78 6.48 DAMAS_1
0 0.07 -0.04 | 0.021 0.73 452 DAMAS_2
0 0.11 -0.09 | 0.032 0.49 7.34 DAMAS_3
0 0.07 -0.07 | 0.023 0.37 5.79 DAMAS_4
0.0004 | 0.31 -0.16 0.06 1.19 9.42 DWX
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DDl e IS 15N Jalas Gad il :(SKEWNESS) elsil¥) Jalas dad -

DAMAS_1 , DAMAS_2 , DAMAS_3 , DAMAS 4 , ) &l il

siall e Sl (DWX , OMAN_1 , OMAN_3 , OMAN_4 , Weighted ,
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Wl Lalall ae 35 o2l s sl ¢ Hhlie je sl JSE o) @ «
Dl e STl a8l (Y 5 ((leaall gl s il s laln e )
A3l Dbl o3 3 el o ey Lo el a5 sile il o i 18
(Fad) HLaY)) Ll losall e ST (Baall HLaY)) dagdl claaally s
(OMAN_2 , Unweighted , Free) J.oLud) <t Jalaal) dad il Loy «
O @l ) i gile sa laliie e agll S8 G Jalls shall (e el

cAongal Clerall (e ST A cleralls At drie3l) Judlud) s3a b Xisal)

Yl e sral deleall 138 3ad cilS : (KURTOSIS) mhaléll Jales 40 -
o 33 ad agag 2o e Ju ey (Weighted , Unweighted) coolulad) b

G Sl Jaee b e paliail o g Ul g Y (6l oiiesl) bl s
Jalae dad cul€ as Aol Jodlad) L 4 W oo cmaell oalalad) ol
paliils o i) () Alulull 3 53LS A dsas o Ju 13 ¥ a8y (e ST lalinl

el QD) o3 b diladl Jaee b Cige

Oo Aule S (ailiad G e AW Bilad) Aijlae de lae¥] o 389 Cang

Jalae dad 3ans A0 o saal) ddaisdll o Ldladd) oda dhe c¥anad dall Judll)
saall LAYl 56 3 Bl Al 0 @l pall e ST il A3y e o))
AN Jalae el (68 Al oo Juad)) ddaiaall (K15 ¢ daiaal o2 Sle o @l
O sl HLAYL el 3l Cusy € JS8 sl sad ol (@ oSa L S
ALl ol (Y4) o) dsaall B i) e gl sas i <8 Al HLall, S
G Bhed (Bow (3 JuadVl & (DWX) Bl 30 (3des (3ouad olall 3all A3l
Sl lae (om0 pe Ajaallyy (K¢ (V) 9) (golaw Ler paladl 2N alas IS
S Glas G (b Juadl) o (0Man_1) Goiesl) Alulud) o aas Lead A8 Lailadlls

C(O-TY) b L el Jalaa OIS Cum B 3O (B8ad B ise e Juadl
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B e Jral il Jalas dad 65 o lieY) o 3891 g A5lad) s Ll
Basallys Ayl Alatadl) oo & ola lg Al a8 s 05 Y s ()
sl dhe ey JW) Glae Bon (b Gl Alaina dlse ol a3 (Y1) ) Jsaall
G Bhaall 028 Cilia o (& masall e alall Hdgall Slses Al dadlls maall alal

M e (Y219) 5 (YY) (sled Judldl o3¢ lalitl) Jalas dad S
bl dlls @ias A ddaisall Gl ylaliall Ganlie 2af g (glaal) Cahat¥) o Lus
Jsaall e Laadliy Bhlaall Cun (e Jundl) ddainall b ¢ (San (Glne i) BB
Gred She CGhail Jare Sl it (DAMAS_2) duaill Aluldl o (Y+) a8, il
ALl o 2 iy ¢ 3y GBgw b Bhlae JBY) culS by (4.0 YY) oy
Jaee B Jalls (+201Y) 085 (Sed (Hlne ihai) Jaea S it (OMAN_4)

-l Glee (g b 5kalin

gl gy Auiail) Jodled) Aadail 3Cia S dungia gubi: Y-

i S Ayl Guki O¥) WS Sl dnall D) bl e BB Gl s
Aol Caasd ARMA (1 0,G) z3la el s Cua ¢ (B & J) 2ilgall s3a bl dadail
Gob oo Bl il Sy S LlsY) Al e alaeYh el ¢ Sl ol
ARMA - 73l (g Abialiall (saiuy EVeiws.8 =aliy i (Correlogram) sl
o) aladiuly @l g @blalae paea Al Zalall Wiy (e Biisin < (0,9
'Bilbe oY) z3sail 35 Bptlae (Y] risal) g Lea Gilage Ll (1) i
L dualds ¢ cOlalaal) dugine Japd Ging pie zisai 0o S1 lia g€ s s ¢
O WS sl juledll 03 a8 cilS WIS ¢ua (AIC,SIC) clesteall julae bl e

zhsaill 8 Sal 53 g sall Cilalaal) 4y gina HLAL Gl g ¢ (Under Fitting) 8l oY) zdgaill G ' -
- gsail) Japea oy Al Ay gina e Aalaa (5 ada

Jalat) Aae Do ST alaad 3 5aill ) dabes 2Ly a5 1 (Over Fitting) 5l eV z3saill Gd g -
13) Lal ¢ Lgdda iy Ay gina e S 1A Ly sina LAl o o ¢ Aanall 23 sailly Lemad iy g dsia 31 JusSlad)
s20a ) Laleal) AiLa) any 3 el 8 Clalaall L & gine JLEAD Q0 e 80 4y sinal) Loy (8a lS
o Adliaall Aalaal) Cada ol Lghy sina < i3 13 ¢ Ailial) Aaleally il Y ) Cilalaall 4y sine of Sl
.z salll

~ ey ~



¢ duadl € S OIS WIS Al Al diple sl audiet jlee e el Gl ¢ il
Aagaia Ayl zsalll delua s e Sl Z3galll s e chlas) gt & (g
-5l Adee 8 3Ll o8 aladiul o e

: AW sl (Bied Bgm o8 Ania3l)l Judlod) dadas 1 Y —F-Y

Loyl Jlhy Je slaeYl @ (DAMAS_1) duell dlulud) 4ada @ V=) =YY
Gogine Lolades g cil€ 23kl o Alalaall 5 Klsall S5l Al 30
Gilastad) ulae bl e (ARMA(L,1) , ARMA(2,2) , ARMA(3,3) ) a5
¢ (Log Likelihood) ulay) aiplesl adaat jhae Jo ol Ky ((AIC,SIC)

(DAMAS_1) ilsisall 3se dadail # sl zagaill 1 (Y1) Jsanl

Dependent Variable: DAMAS1
Method: Least Squares
Date: 04/30/M5 Time: 14:28
Sample (adjusted): 2 57
Included observations: 56 after adjustments
Convergence achieved afier 28 iterations
WM& Backcast: 1
Variable Coefficient Std. Emor t-Statistic Frob.
c 0.001842 0.003370 0.548403 0.5871
ARIT) -0. 7868151 p.08¥186  -B.015867 D.0oDO0
MA[T) 0.BE4081 0.024551 40.11888 D.0oDO0
R-squared 0.103856 Mean dependent var 0.002323
Adjusted R-squared 0.07003% 5.D. dependent var 0.023774
S.E. of regression 0.022026 Akaike info critenion -4 631001
Sum squared resid 0.0Z7BA5T Schwarz criterion -4 552500
Log likelihood 1335080 Hannan-Quinn criter. -4 G18835
F-statistic 3.071132  Durbin-Watson stat 1.816600
Prob{F-statistic) 0.054703
Inverted AR Roots -.TH
Inverted MA Roots -.88

. (EViews.8) malin cilajia : jradll
B o Jsanlly zisalll clabee dygine o SH & Gl Jsaal) (e
Aauall 2D Durbin & Watson (e JS it ¢ ubeall e de sans

Agie) 558 8 Uadll aad 5yaiall Gl o Bali)) asms b Al I3 dals S

L5l Al 8 yulea s <l lad) sae sk e lld g sl - 3lail) o3 Aadla e S i

~\Vo¢ ~



o3 e Gllas ¢ 3ydle Lol Alull Aol 35l & Uadl) and 5yl Zadilly disna
Pl 1) uas V) Aapal e I sV llaias A8)
DW=2 « p=0
DW=0 <= (b cage H3blal) £=H L cul< iy,
DW =4 = (bbb gLl ) £7 71 al cals 1),
s ).4Y = (Durbin-Watson) jlae of 283 (YY) a8y Galadl Jsaall (e
Al 2d)giall (UadY) Ga 4010 clblsy) aag ¥ Ul ¥ A0 e Ao
¢ 8.0 = AIC jlea Al k) L clesbed) ules coylil WS ¢ diasl
0dag L.\w Laddia R ¢ ¢y - = H-Q JL}M ¢ ¢.00— = SIC JL_.\M
il Ll by gl e z3satll oty Al clasbeal) 40 e Ji puledl)
cdamdl O Jallg S8 il stes 32y 7 3satll (IS 3
Pl JKEIL - ) 3 saill Aol A lua oSar by
(DAMAS 1)t == C + ®(DAMAS 1)t—1 + gt - QSt_l

(DAMAS 1), = 0.002 — 0.79(DAMAS 1);_1 + & — 0.98¢;,_4
b et ALl 30 35ed G B AV Aaendl) Slad A Aol il ]
padll ) saile Adluie ik Wil Al o (DAMAS 1),_;) Gl el
c(Erm1) Gl edl 8 bl Les ¢ (&) el 6l ¢ Al

Durbin,J. and G,S,Watson , Testing for serial correlation in least-squares regression ,lll, Biometrika 58
'.1971,p 1-19.
L S S Angle dal e (e 5 A Y Als ) b sl dlee o2 zlaill Y alas pladiad S|
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Ly Al Je slaeyl @ (DAMAS_2) iyl dluld) dada @ Y—-)-Y-¥
Aygina Ailalee Lot aals = dgar llia o Aagiil Jeagil) 235 Slsall S5adl 315 313
. ARMA(Z.Z) CJJAJ\ ELY) IDL:\:\A\ 63 &ﬂjd ‘51{: ;C-LUJ ¢

(DAMAS_2) alainall 3lse daiail gjiall z3aill 1 (YY) Jsaall

Dependent Variable: DAMASZ

Method: Least Squares

Date: 04/30/15 Time: 14:51

Sample (adjusted): 3 57

Included observations: 55 after adjustments
Convergence achieved after 15 iterations
MA Backcast: 12

Variable Coefficient Std. Ermor t-Sitatistic Prob.
c 0.003845 0.002858 1.275202 0.2078
AR(Z) -0. 782810 0120272 -8.343185 0.0000
MA[2)Y 0.B58385 0.138803 8.283850 0.0000
R-squared 0.159062 Mean dependent var 0.003280
Adjusted R-squared 0.127652 S5.D. dependent var 0.021588
5.E. of regression 0.020143 Akaike info criterion -4 918858
Sum squared resid 0.021088 Schwarz criterion -4 B0B485
Log likelihood 138.2713 Hannan-Guinn criter. -4 876615
F-statistic 48508683 Durbin-Watson stat 1.804823

Prob{F-statistic) 0.010752

. (EViews.8) maliy cilajia 1 jaadl
b Al JSaIL i) 73 gaill Alales A lua (Kay Il
(DAMAS 2), = C+ @(DAMAS 2)i_, + & — O&_,
(DAMAS 2), = 0.004 — 0.76(DAMAS 2),_, + & — 0.86¢,_,
& s L) (3HOU Bhed Bous (b Al Aladadl) Wil Al Al il (]
SV saile Adlsie sk gl ddlal ¢ ((DAMAS 2); ;) bl Jd L el
c(Ermz) Gl U8 Lo el 8 Lebla Les ¢ (&) et o ¢ Alal) 5
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Loyl Al Je sldeYl @ (DAMAS_3) el dlulud) 4adad @ ¥=)=V-Y
Lty dysine Logilabeo muen cul€ ) Gadpaill oy Alaliall 5 33ad) 31, 3lA)
¢liy SIS ((AIC,SIC) laslaall julaa (bl e ( ARMA(1,1) ,ARMA(2,2))
oad) 3 ey e gl ¢ (Log Likelihood) Asl&ay) asijledl adaad jlaa o

: ARMA(1.1) z3sall

(DAMAS_3) aisall 2ilse dadail sl zagaill @ (YV) Joaall

Dependent Wariable: DAMAS3

Method: Least Squares

Date: 0430015 Time: 15:14

Sample (adjusted): 2 &7

Included observations: 58 after adjustments
Convergence achieved after G5 iterations

MA Backecast: OFF (Roots of MA process too large)

Variable Coefficient Std. Ermor t-Statistic Prob.
C -0.001027 0.005461 -0.188067 0.B515
ARIT) 0.B45425 0.074838 11.326684 0.0000
MA[T)Y -1.188857 0.082B08  -14.33026 0.0000
R-squared 0.292340 Mean dependent var 0.002450
Adjusted R-squared 0.265638 5.D. dependent var 0031850
5.E. of regression 0.027378 Akaike info criterion -4 305983
Sum squared resid 0.038730 Schwarz criterion -4.187482
Log likelihood 123.5875% Hannan-Quinn criter. -4 283917
F-statistic 1094738 Durbin-Watson stat 2084750
Prob(F-statistic) 0.000105
Inverted AR Roots .85
Inverted MA Roots 1.18

Estimated MA process is noninvertible

. (EViews.8) maliyn clajia t Haadll
b A UKL o al) 7 3 gail) Aales delua Ko Ul
(DAMAS 3)t == C + w(DAMAS 3)t—1 + gt - Hgt—l
(DAMAS 3), = —0.001 + 0.85(DAMAS 3),_; + & + 1.19&,_,
& ks LI GHAU Bhes (Bow b A Alaiadl) Nl LIS el fln
adlal) sl ) sxile Adlshie aik Wl dila) ¢ ((DAMAS 3);_q) bl gl
c(Erm1) Gl el b Ll Lo ¢ (&) el (gl ¢
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Lyl il e slaeYl ¢ (DAMAS_4) el aluludl dade @ £-)-F-Y

olial &5 Gy e 2lig dysine 4Dlelae S aals z3sad alag) & Siall SNl S

: ARMA(3.3) z3saill sa,

(DAMAS_4) akainall sse dadail jial) 73l : (Y£) Jsaall

Dependent Variable: DAMAS4S
Method: Least Squares
Date: 04/30015 Time: 15:32
Sample (adjusted): 4 57
Included observations: 54 after adjustments
Convergence achieved after 17 iterations
MA Backcast: 1 3
Variable Coefficient Std. Emor t-Statistic Prob.
Gc -0.000175 0001850  -D.0D887E5 0.ez288
AR(3) 0. 768275 0.0857 58 11.68378 0.0o00
MAI3) -0.870847 0.026482  -35.65084 0.0o00
R-squared 0.258855 Mean dependent var 40000223
Adjusted R-squared 0.227505 S5.D. dependent var 0.023080
S.E. of regression 0.020283 Akaike info criteron -4 903140
Sum squared resid 0.021002 Schwarz criterion -4 To2841
Log likelihood 135.3848 Hannan-Cuinn criter. -4 880525
F-statistic 8.804411 Dwrbin-Watson stat 2.088715
Prob{F-statistic) 0.0o0s19
Inverted AR Roots a2 - 48-_ T8 - 46+ T8I
Imverted MA Roots Rels -50-88i - 50+_88i

. (EViews.8) zaliy cilajia: juad)
b N AL Rl 73 pail) Aalae A lua oSa Sl
(DAMAS 4), = C+ O(DAMAS 4),_5 + &, — O¢;_4
(DAMAS 4), = —0.001 + 0.85(DAMAS 4),_s + & + 1.19¢,_5
i A GO (38 G b Al Alaiad)l 2l Al Al il
sdile Ldlgde o Wl Zila) ¢ ((DAMAS 4);_3) e jsed OB M

(Emg) Came ysed DA i Ll Las ¢ (£) el sl ¢ Al 55 L)

~ VoA~



S LYl e sl : (DWX) del) dluldl dada @ 0-)-Y—¥
b5 Tasina Lolabee maan S ) z3lall o Alaliall S Slsall 5l il
sl ) adani ey Cilaslad) ules e 2lus (AR(1) , AR(2) , ARMA(1.1))

: ARMA(1,1) z3seil lid) o5 4ul<ay)

(DWX) 2Ll (3h0 (3ed (hsm ydige e Aadail & ikl z3gaill 1 (YO) Jganll

Dependent Variable: DWX

Method: Least Squares

Date: 12/21/14 Time: 12:58

Sample (adjusted): 2010M02 2014M06
Included observations: 53 afier adjusiments
Convergence achieved after 11 iterations
MA Backcast: 2010M01

Variable Coefficient Std. Error t-Statistic Frob.

c 0.001461 0.019825 0.073333 08418

AR1) 0.7B885T 0166311 4743254 0.0000

M 1) -0.533553 0.236747  -2.253884 0.0288

R-zquared 0.170519 Mean dependent var 0.005592

Adjusted R-squared 0.137340 S.D. dependent var 0.067760

5.E. of regression 0062935 Akaike info criterion -2 638480

Sum squared resid 0.198043 Schwarz criterion -2 526954

Log likelihood 7281871 Hannan-Quinn criter. -2 58955092

F-statistic 5139331 Dwurbin-VWatson stat 2.057808
Prob{F-ztatistic) 0.009336

(EViews.8) maliy cilajia t Hradl
bl JSall # 5iRal =3 gail) Alalee A6 lua Koy Nl
(DWX), = 0.001 + 0.79(DWX),_, + & + 0.53&_,
b e Al 3hU Bhed Bsud alall dgall dlad AW Aeal w4
allall sl ) saile Adlsde i Wil dilal ¢ (DWX),_q) Goladl el
c(Erm1) G el 8 Ll Lo ¢ (g,) el !
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DAl lee Bew 4 Anall dudlad) dada s Y-V

SV BN Al e slaeYL : (OMAN_T) Geiesl) 3l dades $)—Y=F-Y
s Lsien lglales paen il A 23 Gy Alalidl @ Sl S5all I,
X ((AIC,SIC) clasleall yulaa ulid e (MA(2) , MA(3) , ARMA(1.1))

obad) v elly e glug o (Log Likelihood) asl€ay) snjle ol adant jlaa Ao ol
: ARMA(1.1) z sl

(OMAN_1) alaisal dlse daiadl gjiall z3saidll (Y1) Jpaall

Dependent Variable: DMAN_1

Method: Least Squares

Date: 1221114 Time: 04:04

Sample (adjusted): 2010M02 2014M06
Included observations: 53 after adjustments
Convergence achieved after 46 iterations
M& Backcast: 2010M01

Variable Coefficient Std. Error t=Statiztic Prob.

C 0.00B376 0.005855 1.430573 0.15B88

AR{1) -0 686635 0.050471  =13.60447 0.0000

MALT) 0.995548 00568531 17.68150 0.0000

R=-zsquared 0.112583 Mean dependent var 0.010271

Adjusted R-sguared 0.077086 S.D. dependent var 0.038518

3.E. of regression 0.037005 Akaike info criterion -3 700803

Sum =quared resid 0.06B468 Schwarz criterion -3 5858077

Log likelinood 101.0660 Hannan-Quinn criter. -3 B57T15

F-statistic 3171637 Durbin-Waison stat 2041785
Prob{F-statistic) 0.050488

. (EViews.8) maliyn Clajia t jaadll

bl JAIL 3 paill 138 Alales A2 la oSay Ul

(OMAN 1), = 0.01 — 0.69(OMAN 1),_; + & — 0.99&,_;

Dedll b i W lae (Bom 8 V) Adainal wiled B Aail) i
¢ Al sl ) sxile Adlsde kgl ddlal « ((OMAN 1)) Gl
- (Er—1) Gl Ledl) A Llle L ¢ (&) eld) @l
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SV BN Al e alaeY : (OMAN_2) diejl) dlulull dades sY-Y-F-Y
s Lsien lglales paen il A 23 Gy Alalidl @ Sl S5all I,
3¢ Glagladl) julee ulad e (MA(2) , AR(2) , ARMA(2.2) , ARMA(1.1))

obad) v elly e gl o (Log Likelihood) asl€ay) snjle ol adand jlaa Ao ol
: ARMA(2.2) z 35l

(OMAN_2) alaisal Nlse dniall gyiall z3sadl : (YV) Jsaall

Dependent Variable: OMAN_2
Method: Least Squares
Date: 1222114 Time: 32:43
Sample (adjusted): 2010003 2014M0G
Included cbservations: 52 after adjusiments
Convergence achieved after 29 iterations
MA Backcast: 2010M01 2010M02
\ariable Coefficient Sid. Ermror t=Statistic Prab.
c 0012243 0005786 2116086 0.0397
AR{2) -0.687326 0.0922B4  -7.447331 0.0000
AR{1} 0.759218 0102624 7.398061 0.0000
MAA[TY -0. 790736 0.050876 -15.51205 00000
MA[2) 0.9545931 0.031517 30.29865 00000
R-zquared 0230021 Mean dependent var 0.012665
Adjusted R-squared 0.164481 S5.D. dependent var 0.036270
S.E. of regression 0033153 Akaike info criterion -3.884141
Sum squared resid 0.051659 Schwarz criterion -3.606522
Log likelinood 10589877 Hannan-Cuinn criter. =3.812212
F-statistic 3510155 Durbin-Wat=zon stat 2088150
Prob{F-statistic) 0013766

(EViews.8) galiy cilajia : jaaadl
bl UK 2 el 3 eil) Aolae 32 Lua (Sar L

(OMAN 2), = 0.01+4 0.76(OMAN 2),_, — 0.69(OMAN 2),_,
+ gt + 0'7981,'—1 - 0'9581,'—2

sl S glae G 6 Al Aniaal) Slad Al el oL Al i
b sl d8la) ¢ ((OMAN 2);_;) 5 (OMAN 2),_; ol Gyedd) 6 4iady
Gl B Ll L ¢ (&) Ledd) @ ¢ AW sl ) ssle Adlede A

c(&=2) 5 (&) Ol
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S Ly Al Ao slaeYh : (OMAN_3) doioil) alilid) dadas Y-Y-Y-Y
2l ¢ Lsinae dilalee Jadh aaly z3seai lia o) damil deagll 5 Sl S5all 31,

: ARMA(1.1) z3sal sa50laa) 5 ey e

(OMAN_3) sl dlse daiadl el z3saill  (YA) Jpaall

Dependent Variable: OMAN_3

Method: Least Sguares

Date: 12/21/14 Time: 04:34

Sample (adjusted): 2010M02 2014M0E6
Included cbservations: 53 after adjustments
Convergence achieved after 20 iterations
WM& Backcast: 2010001

Variable Coefficient Sid. Emror t-Statistic Prab.

c 0.007536 0006199 1.215705 0.2258

AR{1) 0.845952 02068505 4 096525 0.0002

MALT) -0 B05206 0236646  -3.406729 0.0013

R-zquared 0.042949 Mean dependent var 0.010349

Adjusted R-squared 0004666 S.D. dependent var 0.030523

S.E. of regression 0.030452 Akaike info criterion -4 020407

Sum squared resid 0.046365 Schwarz criterion -3.978881

Log likelinood 111.3858 Hannan-Quinn criter. -4.047319

F-statistic 1.121896 Durbin-Watzon stat 1.921067
Prob{F-statistic) 0.333720

(EViews.8) maliy cilajia t Hradl

b M UKl o ) 7 3 gail) Alales Aelua oSa Jllls

(OMAN 3), = 0.007 + 0.85(OMAN 3),_, + & + 0.81g,_,
el 8 ik Il plee (B b FEN Andaal) lad Adlal) Al b
¢ adlall sl ) saile Aglsde a Wil dila) ¢ ((OMAN 3);_q) Gl
- (Er—1) bl el B el s ¢ (&) el Gl
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N B s e sl 1 (OMAN_4) el Al dade 1£-Y-v-Y
b Tasina lgiledee guen i€ oAl (e Alalidl 5 Shall el 33l
Shae loy Clasbadl ulae e 2lig (MA(3) , ARMA(2.2) , ARMA(3.3))

: MA(3) zagaill [loa) 5 AulSay) 2inle sl aulaa
(OMAN_4) 2indl e Aaiall zaal) g 35adl £ (Y4) Jpoal

Dependent Variable: OMAN_4

Method: Least Squares

Date: 122114 Time: 04:46

Sample: 2010M01 2014M0G

Included observations: 54
Convergence achieved after 9 iterations
MA Backcast: 2009M10 2009M12

Variable Coefficient Std. Emror t-Statistic Prob.
c 0.005219 0.002232 2.338619 0.0232
MA[3) 0.354923 0.129364 2744185 0.0083
R-zquared 0.043692 Mean dependent var 0005226
Adjusted R-sguared 0.025301 S.D. dependent var 0012393
S.E. of regression 0.012235 Akaike info criterion =5.932680
Sum squared resid 0.007784 Schwarz criterion -5.858014
Log likelinood 162.1824 Hannan-Cuinn criter. =5.904270
F-statistic 2375773 Dwurbin-Watson stat 1.6463286
Prob{F-statistic) 0.1259295
Inverted MA Roois 35+ 610 JA5-81i =71

(EViews.8) maliyn cilajia t Hradl

bl ISl & iRal 23 pail) Alae Ao lua oSay Nl
(OMAN 4)t == 0.005 + gt - 0.3581:_3
¢ Al sl ) saile Adlsde sk daol))) Alaiaall ailad Al dedl) pbw

. (St—3) Cuiaa J@_&T EDAE dia \-GA-‘LB& Loj ¢ (St) )@_JJ\ Lﬁi
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Llay) il e slaeYl @ (WEIGHTED) Zucjll dlulu)l dada o-Y-v-Y
Lsina lglales e il Al 23l G Alaliall 5 dilsell Siadl Sl SN
o5 (AIC,SIC) cilasbaall julas bl e (ARMA(2.2) , ARMA(3.3)) .a;
sl jlaal 3 ey e 2lug ((Log Likelihood) ZulSey) sjle sl adant jliea

: ARMA(2.2)

(Weighted) 2assall silse Aadail & aall z3saill ¢ (V) Jsaal)

Dependent Variable: WEIGHTED
Method: Least Squares
Date: 12/22/14 Time: 04:04
Sample (adjusted): 2010MO3 2014M06
Included observations: 52 after adjusiments
Convergence achieved after 12 iterations
MA Backcast: 2010M01 2010M02
“ariable Coefficient Std. Emror t-Statistic Prob.
c -0.003845 0.004519  -D.873879 0.3868
AR{1) 0.921614 0.066935  -13.768B0 0.0000
AR(Z) -0.823T61 0.070430  -11.69617 0.0000
MA[T) 0.838345 0.032722 28.67835 0.0000
M 2) 0952353 0.019406 4907619 0.0000
R-zquared 0.180141 Mean dependent var -0.002914
Adjusted R-sgquared 0.110366 S.D. dependent var 0.032774
S.E. of regression 0.030812 Akaike info criterion -4 024125
Sum squared resid 0.044911 Schwarz criterion -3.836506
Log likelinood 108.6273 Hannan-Quinn criter. -3.952196
F-ztatistic 2581734 Durbin-\Watzon stat 2065228
Prob{F-statistic) 0.048164

(EViews.8) malin clajia : Hradll

b Nl JSEIL = a2 3sail) Allee delia (Ko Uy

(Weighted),

= —0.004 — 0.92(Weighted);_;

— 0.82(Weighted);_, + &, — 0.94¢&,_; — 0.95¢;_,
Gl 8 ey Aol Aaills el aled) i5all Nl Al el b
Ldlsde i gl Ailza) ¢ (Weighted),_, s (Weighted),_; ol
((£rm1) bl el 8 Ll Los ¢ (&) el (of ¢ Alall 55l ) sle

- (&-2) 5
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Ly Al e slacYl : (UNWEIGHTED) duieil dlulall dada :1-Y-Y-Y
A elly e 2l clgilades Bygina Ladly #3lall Auhs 5 Sl S5l S 31
P L sies 4Dlalee cuilS (5A) aiagll Y ARMA(2.2) z3saill sl

(UnWeighted) daisall xilse Aadail & iaall z3saill ¢ (YY) Jsaal)

Dependent Variable: UNWEIGHTED
Method: Least Squares
Date: 12/22114 Time: 34:35
Sample (adjusted): 2010M03 2014M0OG
Included observations: 52 after adjusiments
Convergence achieved after 23 iterations
MA Backcast: 2010M01 2010M02
\ariable Coefficient Sid. Emor t=Statistic Prab.
c -0.010892 0.005303  -2.053761 0.0456
AR{1) -0.8B6307 0.064860  -13.71458 0.0000
AR{2) -0.808425 0.070228 -11.51138 0.0000
MRS 1Y 0.962453 0046750 20.58726 0.0000
MA[2) 0965167 0.024822 38.868380 0.0000
R-zquared 0.184852 Mean dependent var -0.010552
Adjusted R-squared 0.126437 S.D. dependent var 0.038156
5.E. of regression 00356862 Akaike info criterion -3.738241
Sum squared resid 0.059774 Schwarz criterion -3.550821
Log likelinood 102.1843 Hannan-Quinn criter. -3.666312
F-ztatistic 2845403 Durbin-\Watzon stat 1.788830
Prob{F-statistic) 0.034163

- (EViews.8) malip cilajia 1 jaadl)

b Nl JSEIL = il 2 3sail) Allee delia (Ko Uy

(UnWeighted),

= —0.011 — 0.887(UnWeighted);_,

— 0.97¢_,
Ol (el A ey majall g alall el dlad Al dedl) gl
idlsie s lajll Ailal ¢ ((UnWeighted),_,) s (UnWeighted),_,
((£rm1) clad) et 8 Ll Los ¢ (&) el (of ¢ Alall 55l ) sile

- (&e=2)
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S Loy Al Je alaeYU @ (FREE) due)) alilldl dada v-Y-v-v
S el e slig clgilalee Augiee lasly Z3lall Auhy &8 sl Sall 51
P L sies 4Dlalee cuilS (5A) aiagll Y ARMA(2.2) z3saill sl

(Free) sall agul majall aladl a5l Siloe Gadall & 5iall z3sall 2 (YY) Jsaal)

Dependent Variable: FREE

Method: Least Squares

Date: 1221114 Time: 05:09

Sample (adjusted): 2010MO3 2014M06

Included observations: 52 after adjusiments
Convergence achieved after 105 iterations

MA Backcast: OFF (Roots of MA process too large)

Variable Coeflicient Std. Error t-Statistic Prab.

c -0.000578 0.002286  -D.252835 0.8018

AR{Z) -0.940139 0.127935  -7.34B583 0.0000

MALZ) 1482241 0.246338 6.017081 00000

R=zquared 0461434 Mean dependent var =0.002697

Adjusted R-sguared 0.438452 5.D. dependent var 0028189

S.E. of regression 0.021105 Akaike info criterion -4 B22675

Sum sguared resid 0.021825% Schwarz criterion -4, 710103

Log likelinood 12B.3896 Hannan-Quinn criter. -4 779518

Fe=tatistic 2089118 Durbin-Watson stat 15944804
Prob{F-statistic) 0.000000

(EViews.8) malin cilajia t Hradl

p O S =l gl Alae 32 la Ko Ml
(Free); = — 0.94(Free);_, + & — 1.48¢;_,

Lo el 3 diais Ball aguVl ol aladl Sdgall alad ddlad) de@ll o
@ ¢ Al sl ) saile Adlsde ad Wit dalal ¢ ((Free),_,) gl Ja
. (St—Z) L’é.au\ d.é L )@.JJ\ ‘?A L@JJLEQ Loj 3 (gt) )@_JJ\
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: :\A):LEAM CJL@.\S\ LA‘; Q\)hﬁ;‘j\} )fﬁu\ A I i

z 3l 5)38 (e oShl lad¥ls suleall (o Ao senan Aliaial) dag i) (e de sana Sl

Obadly Galal) (pdganlls ¢ 2 3laill 030 A8 (20 (pe 2SUls gl Aulens L) e s ikl

p el 138 Rerinal) uleally chLEAY) puen il

Aajiial) z3lall (D-W) s cilasbaal) julaas (Ljung—Box) jLaa) @ (YY) &) Jsaal

D-W AICT sIC’ Ljung— z dgail) bl sy
Box'

1.92 -4.66 -4.55 0.99 ARMA(1,1) | Damas_1
1.81 -4.92 -4.81 0.94 ARMA(2,2) | Damas_2
2.06 -4.31 -4.2 0.98 ARMA(1,1) | Damas_3
2.09 -4.9 -4.79 0.76 ARMA(3,3) | Damas_4
2.06 -2.64 -2.53 0.95 ARMA(1,1) DWX
2.04 -3.7 -3.59 0.84 ARMA(1,1) Oman_1
2.09 -3.88 -3.7 0.051 ARMA(2,2) Oman_2
1.92 -4.09 -3.98 0.98 ARMA(1,1) Oman_3
1.64 -5.93 -5.86 0.054 MA(3) Oman_4
2.06 -4.02 -3.84 0.42 ARMA(2,2) | Weighted
1.8 -3.74 -3.55 0.65 ARMA(2,2) | Unweighted
1.94 -4.82 -4.71 0.23 ARMA(2,2) FREE

Enlll dlae) (et Haadll

slag) 558 Yo amy 3258 L gyl 3Ll 31 sy S 5a 310 ol 35 3 dagl 5 dsm g iy o3 LAY 1aa 8 QLY
(LS Glaalial s g_zhz
. (Schwarz Information Criterion) <ilaslaall jLas

. (Akaike Information's Criterion) <ie sheall jlma "

~ ViV~




Aa il o 3ladll s asdal) gsilly clall iy gl 8y wlaa 1 (YE) ) Jsand

ARCH® Jarque-Bera’ MAE' RMSE' Aladadl/ jsay)
0.07 0.00 0.014 0.024 Damas_1
0.15 0.00 0.013 0.019 Damas_2
0.31 0.00 0.015 0.027 Damas_3
0.42 0.00 0.012 0.021 Damas_4

0.0047 0.00 0.04 0.065 DWX

0.128 0.00 0.027 0.037 Oman_1
0.98 0.00 0.024 0.035 Oman_2
0.75 0.08 0.022 0.029 Oman_3
0.49 0.94 0.01 0.012 Oman_4
0.83 0.54 0.025 0.03 Weighted
0.77 0.63 0.028 0.035 Unweighted
0.55 0.99 0.016 0.02 FREE

Galall dlae) (et Haadll

P Al ) (el (e (V) 5 (TF) Cailad) cplganll

) (e A Ay el Aiadl) Judlll 3l JSI Durbin & Watson adlas) culs .Y
g el Aia3l) Judlll Al UadY) cpy Al3 il aag Y Ml ¥

Agyaall dudlud) il galil 5 2 3laill (AIC,SIC) clasbedll jules cuilS LY
Amidie ol e il ods Laais A cilesbeall A8 (8 s Al 2851
Jassially il cplal) Gz Slall odgd dgganl il e slae¥) (S gl L
Ane)ll Aldull Jied) zisall g Slaall 3 Cuen dai) Zdsall (S
.(OMAN_4)

sl Uad e davgie i Jlaes

sl b i Al ) dedl) Gl |

bl a5l el e g pnd ity s dalil) Jelaa s oY) Jalae G Lo ey Jlia) |

s T G (TR?: (LM ) @ihe¥ Cieliad dlaay) Zedl & 4 dilasy) Zedll o) Cua ARCH Jkial
S35 o e (it Anjheall ampdll Lo 0585 1 aaall Bl 55y ¢ o) Alslae yan3 Jelaa 1 R? 5 el
L P>5% wilS Jla 8 djaeall Lyl 3aaTis el e culs Jlsdall Uadll aa opls Sy ARCH iy

~ VA~




Sy (S Dby cdlelas 4ygieal yida s 54 (Ljung-Box) laal o) .
a8 aeliy W (Lys lalidl se &) olaly 558 Yo 38 e S5l
G o) AU 03 Aallaas SN LaliY) A5 e Al sla ye SEg 2350l
oo S clS HLaaY) ded of sl 1 ol o Jaadl (YY) &) dsaall G
Blils 3 b)) Ao anp Vs paall A b Jsd o Ul 23kl JS 8 (%0)
c Sl o 13 Laliy) IS s sikall 3Ll anlgi ol gl ¢ a3

Als) e oshal & W (YE) o Jsaall i (Jarque—Bera) lodl milil sasally
B A Liail) Il (e S e ddbaall z3laill JBls o Jaadls (daiiall gz lad)
i ¥ lgrien () Geud aladl dgdly A< Lailadl) DLl 3h00 (3
o IS oAbl pilall g ol JW gl Bou 3 W ¢ anhall asll
Asinally Bala ) cOlelae Hlae creny A5 Aojlaia) daisall Ligjll Judlud)
Gt Ly ¢ radll gl 2mdn Vel (bl e Jbee Gasas S
eosll JW gl Gow (B GAY) Aaail) Judlul) Jial dagid) il s
A Ay 2ae e geda OSe Ll LGl o o as 85 e2ay ekl
. %40

o3a 5)% e J5 dajiad) z3lill xual (MAE , RMSE) gl 48 julee culS .
i Mally Lo (atdie Gleall oda (3 oUad¥l ldie ofy gl e g3l
pbleind afie Adpray agihli 2d5 o el el dege Claglas
. il

dgie (385 Aaidl Zilall iy e sihal & s (ARCH) ladl ) sasells
DAl s ga s W Al Judld) z 3l maes o (TE) &) Jsanll (e aad 3iia (S
Sllis %0 e ST ulS Zalall JU kel @ild jlad) ded oY ¢ lede (ARCH)
gl e (ARCH) il asag pre (o ati s 23kl J<U anall ducap s
Ay iy ¢ gl s3] pail e culh lptal) Uadl) aa il ol Jlls ¢
Ghied Bow e Aieall Ll GhOU (3ad (Bgmn (B (Byual) Aibaal Aia3l) Alued
e Dral DAY 138 Aad o JLaaY) Gok oo Laag Cus (DWX) W Gl

~ V14 ~



el e Jedall Wadll ss ouls o) (6 (ARCH) <yl aag Jlls ¢ %0
. (ARCH) &3 daulgs Tie) 8yxiall culislall Aadaty o gt Gl ¢ g3l

Cun e dasthall Doyl gl dagital) zilad) o) (g bl Fl) Jase s
G ey ¢ 4B g liply i) oladl A Cua e Gl e lagleall lgilagh alias
a8 Lo slae¥) (Ko by ¢ z3lall oda Bl 2515 Slalg)) dsms ae
- Dugidly juadl

ARCH ) .laaial adldl Ghol 3dey @eud Al a5l Sile Qi dada té-Y
: (MODELS

Aalss (303 g Blpes 50 il zipall Hsd L) il el dadaly o gt
- A8y daadly AST Al kel z3gail) aay S éllyg (ARCH) z3las

o Aeaall il O Z3lall s (385 ¢ Byl (ARCH) zilai 1V —¢-¥
ST e e <Y1 Aaad) 3 Aedalld ¢ dodeall Lawy Jagh Undije Silsall il
c Aedall 3)La) culS lage ¢ JBY) dandl )3 Leaall @l (e sas

e Andail Llee ks GARCH (o, @) 5« ARCH (q) a3se Jslini
Lagie IS0 Rasiga i g agiion G ¢ ALl 33 (Biad (Boms (3 iyl
o Olalaal) Caday daall 1 Gadd® S ey ¢ EOllaall dae 3ol @llyg o
Bee Aades Qi Wil Caadd zisai o S Glo llian Jla g ¢ Gysindl)
Cua (AIC,SIC) cilasbeall yulee s z3sall Allall 028 & Jlidin ¢ 834l
ool e Ji Claslae 388 @Y Juadl IS WIS el juladd) oda o cwilS LS
il ey 3 ¢ AnKaY) Sijle ol abiey A Z3salll Hlae¥) e el WS
. RMSE {Lall Lisgia j3al 44

~\Ve o



P Angine eDlales gaen cil€olial Joaall 3l o) an Cuyailly

DWX 3al sise dadail dajial) 55kl (ARCH) zilai : (¥0) Jsaal

AIC jL.. | SIC ,L.. | LogLikelihood Al &3 gail)

-3.37 | -3.179 94.16 ARMA(1.1)-ARCH(1)
-3.34 -3.118 94.54 ARMA(1.1)-ARCH(2)
-3.35 -3.085 95.65 ARMA(1.1)-ARCH(3)
-3.27 -2.967 94.53 ARMA(1.1)-ARCH(4)
-2.60 -2.418 74.01 ARMA(1.1)-GARCH(0.1)
-2.57 -2.344 74.02 ARMA(1.1)-GARCH(0.2)
-2.70 -2.325 81.47 ARMA(1.1)-GARCH(0.6)
-2.62 -2.214 80.49 ARMA(1.1)-GARCH(0.7)
-3.34 -3.118 94.55 ARMA(1.1)-GARCH(I.1)
-3.23 -2.934 93.64 ARMA(1.1)-GARCH(2.2)

(EViews.8) malin clajia Ao 2l Gaaldl dlae) (e 1l
zisall sl 2 (AIC = SIC) cilegled) julee sy sl Jgaall (g
Gl (3ed G gl Blgall ln sl Caasd ARMA(1.1)-ARCH(1)

. AWl
ARMA(1.1)-ARCH(1) 35 : (¥1) Jsaal
Dependent Vanable: DWX
Method: ML = ARCH (Marquardt) - Normal distribution
Date: 1242214 Time: 16:59
Sample (adjusted): 2010M02 2014M0G
Included cbservations: 53 after adjustments
Convergence achieved after 71 iterations
MA Backcast: 2010M01
Fresample variance: backcast (parameter = 0.7)
GARCH = C(4) + C(S)*RESID{-1)"2
\ariable Coefficient Std. Error z-Statistic Prob.
C -0.009666 0.008606  -1.123194 02614
AR(1) 0.842136 0.060101 14.01191 0.0000
MAT) -0.732945 0.099319 -F.379712 0.0000
Variance Egquation
Cc 0.000438 0.000186 2.355280 0.0185
RESID(-1)*2 1.44T7456 0.468383 3.090323 0.0020
R=squared 0.133831 Mean dependent var 0.005592
Adjusted R-sgquared 0.099184 S.0D. dependent var 0.067760
S.E. of regression 0.064312 Akaike info criterion -3.364522
Sum =quared resid 0.206802 Schwarz criterion =-3.178646
Log likelihood 94 15984 Hannan-Quinn criter. -3.293043
Durbin-Vvatson stat 1.701610
Inveried AR Roois B4
Inverted MA Roots T3

(Eviews.8) zalin clajia t juadl
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LS Baldl Joaal) 6 clabaall cDlalas o alaieWl z3seill 134 Alsles uSs,

!

= 1.45 &%,

Ll bl pae salls ~dlaill sda ,ids - Bylilitall & ARCH zilad :Y—¢—¥
DY) pe Al L) ey ¢ Al LAY e Zalid) L) Glerall
eadsa Gl 3aail aniiuiny AW Geud) G oSl Qs e saal
Slo adndll sl ey GJR- GARCH ( p, ¢) s EGARCH ( p, q)

. slalid) (ARCH) z 3l

P gsine LeDlalae paes cil€olial Joand) 8 2 3lall o o canpaally

DWX gl e dadel da il syhlidl je (ARCH) zilai i (YY) Jsaal

AlC SIC LogLikelihood Al = 3 gaill
-3.28 | -3.054 92.86 ARMA(1,1)-EGARCH(1,0)
-2.77 -2.511 80.44 ARMA(1,1)-EGARCH(0,2)
-2.97 -2.495 82 ARMA(1,1)-EGARCH(0,3)
-2.84 -2.62 81.348 ARMA(1,1)-GJR- GARCH (0,1)

(EViews.8) malin cilajie e 2l Gald) dlae) et juadl)

lpall i Agbs Chasl ARMA(T,1)~EGARCH(1,0) z3saill lias aslSay)

Al 3 (3ed Gam dial
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ARMA(1,1)-EGARCH(1,0) z3sai : (¥A) Jsasl

Dependent Variable: DWX

Method: ML - ARCH {Margquardt) - Normal distribufion

Date: 12/22114 Time: 23:17

Sample (adjusted): 2010M02 2014M0E

Included observations: 53 after adjustments

Convergence achieved after 10 iterations

MA Backcast: 2010M01

Presample variance: backcast (parameter = 0.7)

LOG{GARCH) = C{4) + C(5)"ABS(RESID(-1 V@ SART{GARCH(-1})) + C(E)
*RESID(-1VE@SART{GARCH(-1))

Variable Coefficient Sid. Error z=Statistic Prob.
c 0.003774 0.008626 0437526 06617
AR{1) 0.760162 0.0B2643 0188124 0.0000

MAA[ 1) -0.5322528 0144774 -3.612032 0.0003

Variance Equation

C(4) -7 .225060 0273827  -26.40480 0.0000

C(3) 1.229448 0375847 3.271142 0.0011

C(8) 0.345136 0.239771 2273564 0.0230
R-squared 0.169153 Mean dependent var 0.005592
Adjusted R-squared 0.135920 S.D. dependent var 0067760
S.E. of regression 0.062987 Akaike info criterion =3.2T7TTET
Sum squared resid 0.188369 Schwarz criterion =3.054715
Log likelihood 92 B6083 Hannan-Cuinn criter. =3.191992
Durbin=-\Watzon stat 2017342

(Eviews.8) zulin clajia t juadl

: ) kel Aiacalls EGARCH(1,0) 7 3sai Alslea i3,
logo; = W+d(Z,_4+ay|Z,4]
b LS Al 565 gl Jyoal b cilabeal) DLl o LoVl

logo? = —7.22+0.545Z, 1 + 1.23 |Z,_4|

gl Blee 8 Lde alaie) oSa ) Alsledl a

~ VY <



Al Ljung—Box laal —

EGARCH(1,0) 735« 85 Ljung-Box jlaal : (Y4) 8, Jsaall

Correlagram of Standardized Residuals

Date: 12/2214 Time: 23:54
Barnple: 2010001 2014M06
Included obsarvations: 53
O-slatistic probabilities adjusted for 2 ARMA tarms
Autocorralation Partial Corralation AC PAC O-Stat Prob®
N | i 1 0.05% 00538 01575
| _J i 2 0168 0164 1.7339
| ) 1 | 3 0.062 0.048 18597 0162
m N 4 0100 0.07T1 2.5542 0279
| 1 1 5 0.021 0003 25820 04861
o m B -0.225 0265 57308 0220
[ [ I | 7 -0.060 0062 58566 0.310
' 1 B 0085 0014 64225 0.4&78
[ [ I 8 0135 0097 76297 0.366
I o 10 02587 0201 12102 0147
[ [ I 11 0138 0084 13445 0143
| 1 i 12 0.020 0088 13473 D188
| J ] 13 0137 0227 14834 01180
| mi 14 0.044 0082 14978 0243
N 1 18 0.0B2 0012 15580 0273
N | 168 0122 0039 16749 0270
| [ 17 0041 0115 16886 0328
[ [ |18 -0.043 0137 17040 0383
1 1 18 0.031 0.037 17120 0448
| § i 20 0184 04179 18224 (0ATE
*Probabilites may not ba valid for this aquation spacification.

(Eviews.8) zaliy cilajiat juadl

EGARCH(1,0) z3sa 8lsd Ljung—Box [Loa¥) dad of Jaads Janl) he

e g Vs aoal) Bam Jod o My %0 < %TV.A olad 558 Y s

. Lls))
: (ARCH) cplall i laal —

EGARCH(1,0) 7 35a sl olal) il sl : (£4) ) Jsaal)

Hetercskedasticity Test: ARCH

Festatistic 2017667 Prob. F(1,50) 01817
Obs*R-zquared 2.016982 Prob. Chi-Square(1) 0.1555

(Eviews.8) zalin cilajia t juadll
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Locad i Jullg %0 < %Yo = P loay) dadn of Ladl sl Jsaal) o
Waall as opls bl ¢ (ARCH) chili agmy e e ot lly ol
C ool el i) el Jsdal)

PGl (Jarque-Bera) Lol —

EGARCH(1,0) z3saill cilyigall aal 1(V) J<all

]
Series: Standardized Residuals

74 Sample 2010M02 2014M0OB
Observations 53

& —
Mean -0.089372

5 Median -0.162798
Maximum 1.953447

44 — Minimum -2.918205
Std. Dev. 1.005499

3 Skewness -0.244228
Kurtosis 3.491547

24
Jarque-Bera  1.060459

149 ﬂ % Probability 0.588470

a T T T T T v L a T T T T

a0 25 20 45 10 05 00 0.5 1.0 1.5 20

(Eviews.8) maliy cilajia t juadll

EJ}:\M I ul L__si ¢ v F Y- = SK (SKEWNESS) ;\}:\S\X.\ Jalaa Al —
Ju b bl sa sle aysalls Qi jaall (e sl bl 8)lls ¢l ye
el cleacall e ST AL cleacally il (z3gal) Blg) of Lo

a5 e Jul ¢ ¥ < 7.4 = KU :(KURTOSIS) sbalisll Jelas iad —
R Caly A5e Vs LSl g dpall il b 5LE o8

il pmds Al tHy) adell dump yass ¢ Jarque-Bera jlaal -
51 %od = Jarque—Bera jlody Jikall Jlaa¥l ded o) @il (<8 e

AL 3l (3had Gand alall Hd5all Ay 5aiil) Wsall (s O S 138 ¢« %0 (e
Slo claaall 4l s s dabes 06K Jallg VXYY =@y 52080 = dy

. Lé}l.u:i L._ilaﬂ\
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_ (0.545-1.23)(-1)
"~ (0.565+1.23)(+1)

car =0.368

O Bye L FUAlakas sas S (7 19l gils) & lld AL desall it @T
el e g ) Al Beral) Lgaini 1) i) el

S AR Sl Qi e cleaall ib lli aie sl dsg ae t Aagil)
gisalls Sl jhlndl e (ARCH) zise jlaiu 20U GhsU (3des Gsm
z3sall 13gd Aleall (5555 ARMA(1,1)-EGARCH(1,0) z3sai s sl
Pl J<a e

(DWX), = 0.001 + 0.79(DWX),_; + & + 0.53&_4
e \Q, , ~N (O, log af)

logdtz = _7.22 + 0.545 Zt—l + 1.23 |Zt—1|

Z, =2~ N(0)

Oy

sigal) e Sl Aples (b Lgale ALY s ) Aulgdl) N slaal) A

Al (st (Bad (gl alal)

~ V1~



A jlallg 5l : aul) Giasal) — ¢

] Aauludl 3gdadl) u,—" a5l N L;,—"'“ GSLA.U\ e\éi:u.ul,\ il psRiu 59hadll 534 &
v | PR K ¥ Al A 28 4. Calypdig 44l - X
e 2lan) Jal& e\.c ol Au)all ad daladl )yl \j’gm‘wjaél;d\ g

EViews.8 zaliy alasinl @iy alall o jdie SBI el 33y Yor € alad J4Y)

Ly il o3 myeiviny (STATIC FORECAST) Jlall ik o ol

g ) Al Judlad) YV £ e A Riaatiall Aladl) $lsall

s AL (3h e (38ed Bgm (b Aladls gl 1V —¢

Lailaall ilgad A pnl) ity ubedl) )y Alhe il (gl 3 i peiasia

DAL B (3ad (oms (o AU Aay V) Al

a2 (3sms A Alilly Y1 piididaal) e Aygamll mibilly Ayledll il A3)ke 1 (£1) 8 Jsaall

Al Aais RSN ellfadaiaall
Lpiclly | Lbdally | Lpoably | Aol
DAMAS 2 F | DAMAS 2 | DAMAS | F| DAMAS 1 | |
~0.0091 ~0.0089 ~0.0021 ~0.0033 RIS
0.0001 ~-0.0002 -0.0017 ~0.0027 Ll
~0.0008 ~0.0011 0 ~0.0006 B
0.0021 0.0030 0.0001 ~0.0008 Olass
~0.0044 ~0.0038 ~0.0009 ~0.0015 BN
-0.0481 ~0.0409 ~0.0601 ~0.0540 RISN
0.0041 0.0050 ~0.0001 0.0003 35
0.0421 0.0413 0.0471 0.0490 o
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10000 | 9999 | 9998 |... .| 4778 4776 4775 . 3 2 1 ¥ Aliaal) Jad)
0.0454(0.0334 | 0.1005 0.0278| 0.007851 | 0.0226 0.0467 [0.0667 | 0.0369 [ \ agsld (asddl ¢339
0.0507 [0.0537]0.1208 0.048 | 0.024415 [0.0429] ........ 0.067 | 0.087 [0.0422 ]| ¥ ageadd (i) 03540
0.0777| 0.036 |0.1032 0.0304| 0.004189 |0.0253] ........ 0.0494[0.0693| 0.0692 | ¥ agradd (rausddl &y 3540
0.0533[0.0558| 0.123 | ........ 0.0507| 0.010996 [0.0451] ........ 0.0692[0.0891 | 0.0448 [ £ aguuld (asddl ¢339

0.043 | 0.046 |0.1132] ........ 0.0404| 0.004739 |0.0353] ........ 0.0593[0.0793]0.0345 [ © ageald (asddl ¢339

0.07 | 0.073 |0.0573] ........ 0.0674| 0.161543 | 0.0023] ........ 0.0863 [0.1063 | 0.0551 | " ageald asddl 1393
0.0582(0.0235]0.0078 ........ 0.0179] 0.244992 [0.0123] ........ 0.0368[0.0568| 0.0433 | V agdd (mauaddl &y 3500
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0.03 |0.0452]|0.0112] ........ 0.0508| 0.010710 | 0.0626| ........ 0.0319(0.0119 | 0.0449 [V agadd (i) &350
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0.0308(0.0361]0.0074| ........ 0.0417| 0.001104 |0.1214| ........ 0.0228(0.0028 | 0.0457 | Y + agadd (oaaidl ¢339
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Augmented Dickey-Fuller Unit Root Test on OMAN_1

Null Hypothesis: OMAN_1 has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=10)

f-Statistic Prob.*

Augmented Dickey-Fuller test statistic -6.212381 0.0000
Test critical values: 1% level -4.140858

5% level -3.496960

10% level -3.177579

*MackKinnon (1996) cne-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(OMAN 1)

Method: Least Squares

Date: 12/20/14 Time: 03:15

Sample (adjusted): 2010M02 2014M06
Included observations: 53 after adjustments

Variable Coefficient  Std. Error t-Statistic Prob.
OMAN 1(-1) -0.888417 0.143008 -5.212381 0.0000
C 0.004596 0.010849 0.423640 0.6736

@TREND("2010MO1")  0.000165 0.000352 0.468651 0.6414

(246 &) S g2~

Augmented Dickey-Fuller Unit Root Test on OMAMN_1

MNull Hypothesis: OMAN 1 has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=10)

t-Statistic Prob."

| Dichey-F . 5052143 00000

Test critical values: 1% level -3.560019
5% lewel -2.817850
109% lewel -2 5086889

*MacKinnon (1955) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D{OMAN_1)

Method: Least Squares

Date: 12720014 Time: 21:38

Sample (adjusted): 2010M02 2014M0D8
Included observations: 53 after adjustments

Variable Coefficient Std. Emor t-Siatistic Prob.
OMAM_1(-1) -0.878700 0.140704  -8.252143 0.0000
c 0008861 0.005521 1.623012 0.1108
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Augmented Dickey-Fuller Unit Root Test on OMAN_1

Pl Gsny ale olat) ga) JsY) 3 saill

Mull Hypothesis: OMAN 1 has a unit root
Exogenous: Mone
Lag Length: O {Automatic - based on SIC, maxlag=10)
t-Statistic Prob."
Augmented Dickey-Fullertectctaticic -5046204 00000
Test critical walues: 1% lewel -2.509324
5% lewel -1.847118
109 lewel -1.612867
"MacKinnon (1986) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{OMAN_1)
Method: Least Squares
Date: 12720014 Time: 21:55
Sample (adjusted): 2010M02 2014MD8
Included observations: 53 after adjustments
\Variable Coefficient Std. Ermor t-Statistic Prob.
OMAN_T(-1) -0.B18362 0137281 -5.848204 0.0000

Phillips-Permon Unit Root Test on OMAMN_1

Mull Hypothesis: OMAN 1 has a unit root
Exogenous: Mone

Bandwidth: 1 (Mewey-West automatic) using Barilett kernel

Adj. +-Stat Prob."
FPhillips-Permon test statistic -2 781748 D016
Test critical values: 1% level -2.782154

5% lewel -1.877738
104 lewel -1.602074

"MacKinnon (1298) one-sided p-values.

Waming: Probabilities and critical values calculated for 20 cbservations
and may not be accurate for a sample size of 11

Residual variance (no comrection)

0.00Z388
HAC corrected varance (Bartlet kemel)

0.002104
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