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Abstract :
The exchange rate is an very important element for economic agents , due to its affect
on economic activity , for this many economists are investgating for the different
determinants of exchange rate .
The exam of ARCH preved that , the possibility of this mistake mixes (
the rest) with motive of ARCH , about that and to fix mathematically to present the
relation ship between the mistake who confused , we can be compared with many final
result , the end we find , about every tipe have a good motive to present mistake of

ARCH(1), in the end , we have a good effect of this motive about the powerful and
intense , and the possibility to decidedly .
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=Y | ADF(tg, ) (Lag Mic) (Variable)
Prob - RU
[ 0.9941] 2.232326 2 L dollar
[0.7947 ] 0.385427 1 L euro
[ 0.9671] 1.499308 1 L gbp
[ 0.6851 ] 0.009833 1 L yen
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Test ADF : (2-4) Jsud

@1 gl 349 Jlez L gl ! dogdll W) Ay O ool
Prob - RU ADI:(t¢J ) Lag Mic Variable
[0.0089] -4.025346 9 LdollarV

[0.000] -10.22383 12 LeuroV

[0.0053] -3.654600 13 LgbpV

[0.0014] -4.555224 9 LyenV
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Lyen Lgbp Leuro Ldollar islax Y
83.34938 | 119.5839| 101.3968| 75.54241 Mean
81.15000| 117.4600| 101.5200| 74.41000 Median
102.9900| 144.1600| 110.4500| 93.63000| Maximum
71.15000| 97.73000| 89.75000| 70.05000| Minimum
8.087018 | 8.206773| 3.906213| 4.343002| Ecart-type
0.570872| 0.256652| -0.629728| 1.429436| Skewness
2.238615| 3.080509| 3.358504| 5.907675 Kurtosis
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Ldollar :V, =10.68348013

Leuro:V,=1.317227806

Lgbp:V,=0.295808954

Lyen:V,=—2.797507121
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skewness , kurtosis «le! Olus:(4-4) Jgikl

Lyen Lgbp Leuro Ldollar Tests

1.58211831 | 1.88599933 | -4.627918967 | 10.50418854 | T.Skewness

-2.797507121| 0.29580895| 1.317227806 | 10.68348013 | T.Kurtosis
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Dependent Variable : C

Method : Least Squares

Date : 05/16/15 Time : 09 :48

iZ\/ﬁ a.g'.}j.\m 9

Sl ST a5 5 gl LUV dlgs  (O-4y o3) Jstd

Sample (adjusted) : 2/01/2009 12/27/2015

Included observations : 361 afteradjustments

Convergence achievedafter 6 iterations

MA Backcast : 12/21/2008 1/25/2009

Variable Coefficient Std. Error t-Statistic Prob.
AR(4) -0.681561 4911213 -12.39841 0.0000
MA(6) -3.708031 5.891206 -3.708031 0.0000
Mean dependent var 0.458691 S.D. dependent var  0.000000
S.E. of regression 7.01E-13 Akaike info criterion  3.277642
Sumsquaredresid 1.778-22 Schwarz criterion  3.312776
Log likelihood -811.6218 Hannan-Quinn criter. -53.11970
Durbin-Watson stat 2.000688
Inverted AR Roots 1.00 -.00+1.00i -.00-1.00i -1.00
Inverted MA Roots .82-.47i .82+.47i .00+.94i -.00-.94i
-.82-.47i -.82+.47i
Dependent Variable : C
Method : Least Squares
Date : 05/16/15 Time : 09 :57
Sample (adjusted) : 2/01/2009 12/27/2015
Included observations : 361 afteradjustments
Convergence achievedafter 6 iterations
MA Backcast : 12/21/2008 1/25/2009
Variable Coefficient Std. Error t-Statistic Prob.
AR(4) -0.800385 4.912563 -18.95582 0.0000
MA(6) -0.196634 5.895214 -4.718342 0.0000
Meandependent var 1.000000 S.D. dependent var  0.000000
S.E. of regression 0.956325 Akaike info criterion -3.3268566
Sumsquaredresid 1.776325 Schwarz criterion 3.4118692
Log likelihood  -927.4494 Hannan-Quinn criter. 3.2365241
Durbin-Watson stat 2.000688
Inverted AR Roots 1.00 -.00+1.00i -.00-1.00i -1.00
Inverted MA Roots .82-.47i .82+.47i .00+.94i -.00-.94i
-.82-.47i -.82+.47i
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Dependent Variable : C

Method : Least Squares

Date : 05/16/15 Time : 10 :08
Sample (adjusted) : 2/08/2009 12/27/2015
Included observations : 360 afteradjustments
Convergence achievedafter 18 iterations

MA Backcast : 2/01/2009

Variable Coefficient Std. Error t-Statistic Prob.
AR(5) 0.156855 0.002315 -3.113212 0.0000
MA(1) -0.970592 0.003265 -49.21215 0.0000
Meandependent var 1.000000 S.D. dependent var  0.000000
S.E. of regression 0.986521 Akaike info criterion  3.307091
Sumsquaredresid 0.965845 Schwarz criterion  3.361190
Log likelihood  -918.9855 Hannan-Quinn criter.  3.236598
Durbin-Watson stat 2.006968
Inverted AR Roots 1.00 .31-.95i 31+.951  -.81+.59i
Inverted MA Roots -.99
Dependent Variable : C
Method : Least Squares
Date : 05/16/15 Time:10:21
Sample (adjusted) : 2/08/2009 12/27/2015
Included observations : 360 afteradjustments
Convergence achievedafter 6 iterations
MA Backcast : 1/18/2009 2/01/2009
Variable Coefficient Std. Error t-Statistic Prob.
AR(5) -0.231324 0.325635 0.895238 0.0000
MA(3) 0.434112 0.005263 3.259788 0.0000
Meandependent var 1.000000 S.D. dependent var  0.000000
S.E. of regression 0.985632 Akaike info criterion  3.530071
Sumsquaredresid 0.958234 Schwarz criterion  3.361190
Log likelihood  -971.9729 Hannan-Quinn criter.  3.573031
Durbin-Watson stat 2.000000
Inverted AR Roots 1.00 .31-.95i .31+.95i -.81+.59i
Inverted MA Roots -.99
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Yen/DA Gbp/DA Euro/DA Dollar/DA
ARMAGB 2)| ARMA@3 1) ARMA(4 2) ARMA(4 6) IRt
T PO t Al t sl L o)
- -12.1055|0.0051| 2.1137| 0.0459| 0.1819| 0.0011 C
0.2976 | 0.0080 7 8 03 11 75 32
6 9
- -19.8113|0.4561| 9.7710| 0.2723| 1.6311| 0.1124| AR(1
1.3077 | 0.1846 2 2 01 15 29 62 )
8 2
8.1477 | 0.5820|2.3231|0.1078 - - - -| AR(2
10 32 2 1| 5.3000| 0.0345| 30.001| 0.8531 )
2 6 1 0
- -11.0214 | 0.0470| 13.662| 0.4150| 1.0030| 0.0394 | AR(3
1.9500| 0.1130 3 4 4 53 37 13 )
0 4
-| 0.0431|1.5374|0.0703 - - - -| AR(4
0.2583 25 4 6| 18.955| 0.8003| 12.392| 0.6815 )
1 8 8 4 6
0.8952 - -10.1568 - - - -| AR(5
38| 0.23133.1132 5 )
2
- - - - - - - -1 MA(
1.6781| 0.7550|49.212|0.9705| 15.003| 0.6157| 7.1132| 0.7369 1)
9 5 1 2 4 2
-| 0.4493 - -| 4.3100| 0.7626| 10.413| 0.7616 | MA(
23.136 85 70 56 07 56 2)
5
3.2597 | 0.4341 - - - - - -1 MA(
88 12 12.113| 0.3927| 6.3014| 0.3917 3)
1 5 6 6
- - - -| 20.917| 0.5891| 7.7426| 0.5311| MA(
87 90 1 11 4)
- - - - - - - -1 MA(
5.4031| 0.1440| 4.3414| 0.3240 5)
4 9 6 9
- - - - - - - -1 MA(
4.7183| 0.1966| 3.7080| 0.1966 6)
4 3 3 3
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-971.9729 | -918.9855| -927.4494| -811.6218| Log- Likelihood
3.530071| 3.307091| 3.326856 3.27764 Aic
3.5731| 3.361150| 3.411869 3.312776 | Schwarz-critew
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ARMA(4 6) SR RV PRTUR- WO (PR |
ARMA(®4 2) Doyl [ gyl Al =2
ARMA(3 1) Do) [ el iudy -3
ARMA(G 2) Dokl /gl Ay —4

(S b 8l 3kl jasss il 3-1- 11
Sl Yl odd Sy B milall Slylas ) DBy IS oMby Blgdl fudh Johowt U ol 0dn B g

Yen/dinar | GBP/dinar | Euro/dinar | Dollar/dinar idlaY
0.0099298 0.004673 0.001477 0.003284 Moyenne
0.035440 0.022351 0.000264 0.018225 Médiane
0.154301 0.186569 0.116171 0.075752| Maximum
-0.224154| -0.199880| -0.087676 -0.235366 Minimum
0.096123 0.068307 0.038467 0.057302 | Ecart-type
-0.570672| -0.256652 0.629728 -1.429436 Skewness
2.238615 3.080501 3.358504 5.907675 Kurtosis
25.33359 3.633260 23.07775 223.7814 | Test jarque—
bera

1573.25 7268.3 1139.84 7031.15 Test
goodness

2.030 2.143 1.964 2.397 | Kolmogorov

smi

4.48 0.0038 0.0026 0.0023 Von
neumann
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Heteroskedasticity Test: White

EF S Sl iyt pad (64 Jpad
dollar/da ai. s

F-statistic 367.9177 Prob. F(1,321) 0.0000
Obs*R-squared 172.4987 Prob. Chi-Square(1) 0.0000
Scaledexplained SS 16.56466 Prob. Chi-Square(1) 0.0000
Test Equation:
Dependent Variable: RESID"2
Method: Least Squares
Date: 05/16/15 Time: 17:29
Sample: 1/04/2009 3/08/2015
Included observations: 323
Variable Coefficient Std. Error t-Statistic Prob.
C 0.772424 0.013962 55.32421 0.0000
RESIDO1"272 796.7526 41.53824 19.18118 0.0000
R-squared 0.534052 Meandependent var  0.820226
Adjusted R-squared 0.532600 S.D. dependent var  0.361133
S.E. of regression 0.246894 Akaike info criterion  0.046459
Sumsquaredresid 19.56711 Schwarz criterion  0.069850
Log likelihood  -5.503123 Hannan-Quinn criter.  0.055796
F-statistic 367.9177 Durbin-Watson stat  0.100395
Prob(F-statistic) 0.000000

IM = 323 % 0.534052 = 172.49 > x2 (1)

Heteroskedasticity Test: White

EURO/da ke iy

F-statistic 210.4448 Prob. F(1,321) 0.4833

Obs*R-squared 0.494903 Prob. Chi-Square(1) 0.4817

Scaledexplained SS 0.054946 Prob. Chi-Square(1) 0.8147

Included observations: 323
Variable Coefficient Std. Error t-Statistic Prob.

C 0.706037 0.019773 35.70775 0.0000

RESID02/ 212 589.8937 840.4844 0.701850 0.4833

R-squared  0.65 1532 Meandependent var  0.710484

Adjusted R-squared  -0.001578 S.D. dependent var  0.336355

S.E. of regression 0.336620 Akaike info criterion  0.666450

Sumsquaredresid 36.37355 Schwarz criterion  0.689841

Log likelihood  -105.6317 Hannan-Quinn criter.  0.675788

F-statistic 0.492593 Durbin-Watson stat  0.480757
Prob(F-statistic) 0.483282




Heteroskedasticity Test: White

IM =323 % 0.651532 = 210.44 > x5 45(1)

F-statistic 35.07507 Prob. F(1,321) 0.0000

Obs*R-squared 31.81702 Prob. Chi-Square(1) 0.0000

Scaledexplained SS 5.431158 Prob. Chi-Square(1) 0.0198

Included observations: 323
Variable Coefficient Std. Error t-Statistic Prob.

C 0.626491 0.021882 28.63092 0.0000

RESID0O3"2"2 628.0572 106.0474 5.922421 0.0000

R-squared 0.098505 Meandependent var  0.667777

Adjusted R-squared 0.095696 S.D. dependent var  0.391997

S.E. of regression 0.372769 Akaike info criterion  0.870458

Sumsquaredresid 44.60515 Schwarz criterion  0.893849

Log likelihood  -138.5790 Hannan-Quinn criter.  0.879795

F-statistic 35.07507 Durbin-Watson stat  0.194924
Prob(F-statistic) 0.000000

IM = 323 % 0.098505 = 31.81702 > yZ s (1)

Heteroskedasticity Test: White

F-statistic 16.02553 Prob. F(1,321) 0.0001

Obs*R-squared 15.35862 Prob. Chi-Square(1) 0.0001

Scaledexplained SS 4.638797 Prob. Chi-Square(1) 0.0313

Included observations: 323
Variable Coefficient Std. Error t-Statistic Prob.

C 0.466582 0.024032 19.41534 0.0000

RESID04" 212 239.4660 59.81879 4.003191 0.0001

R-squared 0.047550 Meandependent var  0.508718

Adjusted R-squared 0.044583 S.D. dependent var  0.397227

S.E. of regression 0.388271 Akaike info criterion  0.951948

Sumsquaredresid 48.39223 Schwarz criterion  0.975339

Log likelihood  -151.7396 Hannan-Quinn criter.  0.961285

F-statistic 16.02553 Durbin-Watson stat  0.164912
Prob(F-statistic) 0.000078

IM = 323 % 0.047550 = 15.35862 > xZ s (1)
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Dependent Variable: LDOLAR
Method: ML - ARCH (Marquardt) - Normal distribution
Date: 05/21/15 Time: 15:58
Sample (adjusted): 2/01/2009 3/08/2015
Included observations: 319 afteradjustments
Convergence achievedafter 130 iterations
MA Backcast: 12/21/2008 1/25/2009

Variable Coefficient Std. Error z-Statistic Prob.

AR(1)  0.275237 0.171755 1.602500 0.1090
AR(2)  0.243860 0.105939 2.301900 0.0213
AR(3)  0.396375 0.128144 3.093200 0.0020
AR(4)  0.072304 0.167823 0.430838 0.6666
MA(1)  0.714585 0.038197 18.70790 0.0000
MA(2)  0.776979 0.042932 18.09785 0.0000
MA(3) -0.305025 0.024822  -12.28835 0.0000
MA(4)  0.767108 0.028557 26.86265 0.0000
MA(5)  0.685238 0.040765 16.80928 0.0000
MA(6)  0.828145 0.035734 23.17496 0.0000

Variance Equation



C 132.8158 16.23814 8.179249 0.0000
RESID(-1)*2  -3.415893 0.692754 -4.930891 0.0000
ARCH(1) -0.980593 0.009975 -98.30510 0.0000
R-squared 0.867477 Meandependent var  75.60846
Adjusted R-squared 0.863617 S.D. dependent var  4.329479
S.E. of regression 1.598878 Akaike info criterion  5.992304
Sumsquaredresid 789.9308 Schwarz criterion  6.145744
Log likelihood  -942.7725 Hannan-Quinn criter.  6.053582
Durbin-Watson stat 2.132786
Inverted AR Roots .99 -.20 -.26-.55i  -.26+.55i
Inverted MA Roots .73+.65i .73-.65i -.46+.86i -.46-.86i
-.63-.71i -.63+.71i
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Dependent Variable: LEURO
Method: ML - ARCH (Marquardt) - Normal distribution
Date: 05/21/15 Time: 16:28
Sample (adjusted): 2/01/2009 3/08/2015
Included observations: 319 afteradjustments
Convergence achievedafter 286 iterations
MA Backcast: 1/18/2009 1/25/2009

Variable Coefficient Std. Error z-Statistic Prob.

AR(1) 0.480265 0.210069 2.286226 0.0222
AR(2) 0.339679 0.172888 1.964734 0.0494
AR(3) 0.076678 0.136749 0.560722 0.5750
AR(4) 0.094623 0.086770 1.090495 0.2755
MA(1) 0.696397 0.185947 3.745142 0.0002
MA(2) 0.493523 0.053571 9.212590 0.0000

Variance Equation

C 17.89037 2.367562 7.556454 0.0000
RESID(-1)*2  -1.074889 0.167014 -6.435915 0.0000
ARCH(1) -0.939500 0.010853 -86.56468 0.0000

R-squared 0.916077 Meandependent var  101.4818

Adjusted R-squared 0.914736 S.D. dependent var  3.843122

S.E. of regression 1.122191 Akaike info criterion  4.096664

Sumsquaredresid 394.1649 Schwarz criterion  4.202892

Log likelihood  -644.4179 Hannan-Quinn criter.  4.139088

Durbin-Watson stat 1.887146

Inverted AR Roots 1.00 .01+.42i .01-.42j -.53

Inverted MA Roots -.35+.61i -.35-.61i

1 ol gy omg piad) ) id OF gimg 14250.916077 § (59 RZ O iy Ml Jpuondl J9 0
S5 o bged SC 5 AIC )brs OF LS ¢ ddoall YLl B B dd 0dag 28T 2 jidadl 3500
JSU Bt dygaadt OB aeg ¢ Y 3Ll o Bjlis pulaall odgd ke od 294.2.2892 5 4.096664
il Jg Al 8l Lo OF Lols (0 doms & Wlond) Jolas (Sgams J) BLOYL jldiel 2350 WJlnall
LEUrO pauylesd dradl dhuded! Gy pllas pods B ylisad! 75 g0l



ARCH £35¢ Jlaxzl 3,2l LEUIO ko1 aeddl oy &) 1(4-4y K21

N
|
—
——
——
—_—
=

L | ] /\n T PRI Y , b
o | il Wﬂ !

i ! [ TTY]
S 1

| ' |
T
2009 2010 2011

rrrrTrTTTTT T T T T T T T T T T T T T T T T T T T T T T T T T T
2012 2013 2014 2015

| —— Residual Actual Fitted |

GBP/Da a..L.Ji.3

sbas{ o ARMA(3 1) JK21 o 58 GBP/DA dwdeld iy 3ol b jlisnadl 3001 OF Loy
D Pk LS Sl i s 0 ARCH(1)

GBP/Da il ARCH(1) sla=Y1 a0 ARMA(3 1) 350l s wils 1 (8—4) o8y Jutond!

Dependent Variable: LGBP
Method: ML - ARCH (Marquardt) - Normal distribution
Date: 05/21/15 Time: 16:45
Sample (adjusted): 1/25/2009 3/08/2015
Included observations: 320 afteradjustments
Failure to improve Likelihood after 6 iterations
MA Backcast: 1/18/2009

Variable Coefficient Std. Error z-Statistic Prob.

AR(1) 0.396114 123.3658 0.003211 0.9974
AR(2) 0.247420 132.9625 0.001861 0.9985
AR(3) 0.332071 86.75453 0.003828 0.9969
MA(1) 0.660662 71.01798 0.009303 0.9926

Variance Equation

C 9351.150 3391.141 2.757523 0.0058
RESID(-1)*2  -0.564372 105.7981 -0.005334 0.9957

ARCH(1) -0.700797 0.591217 -1.185346 0.2359
R-squared 0.913191 Meandependent var  119.7165

Adjusted R-squared 0.912367 S.D. dependent var  8.124360
S.E. of regression 2.405043 Akaike info criterion  10.49432
Sumsquaredresid 1827.818 Schwarz criterion  10.57675
Log likelihood  -1672.091 Hannan-Quinn criter.  10.52723

Durbin-Watson stat 0.804865

Inverted AR Roots .99 -.30-.50i -.30+.50i
Inverted MA Roots -.66
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Dependent Variable: LYEN
Method: ML - ARCH (Marquardt) - Normal distribution
Date: 05/21/15 Time: 17:00
Sample (adjusted): 2/08/2009 3/08/2015
Included observations: 318 afteradjustments
Convergence achievedafter 88 iterations
MA Backcast: 1/25/2009 2/01/2009

Variable Coefficient Std. Error z-Statistic Prob.

AR(1) 0.579849 0.639838 0.906244 0.3648
AR(2) 0.454506 0.470522 0.965962 0.3341
AR(3) 0.121024 0.454423 0.266324 0.7900
AR(4) 0.062113 0.569753 0.109018 0.9132
AR(5) -0.067046 0.526886 -0.127250 0.8987
MA(1) 0.825826 0.122348 6.749831 0.0000
MA(2) 0.795123 0.106642 7.455969 0.0000

Variance Equation

C 1164.675 149.3102 7.800372 0.0000
RESID(-1)*2  -7.822550 3.782676 -2.067994 0.0386
ARCH(1) -0.864239 0.119425 -7.236672 0.0000

R-squared 0.607742 Meandependent var  83.43940

Adjusted R-squared 0.600174 S.D. dependent var  8.116466
S.E. of regression 5.132185 Akaike info criterion  8.134597
Sumsquaredresid 8191.528 Schwarz criterion  8.252900
Log likelihood  -1283.401 Hannan-Quinn criter. 8.181848

Durbin-Watson stat 0.261229

Inverted AR Roots 1.10 37 -.14+.50i -.14-.50i
-.61
Estimated AR process is nonstationary
Inverted MA Roots -41+.79i -.41-.79i
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Null Hypothesis: LDOLAR has a unit root
Exogenous: Constant

Lag Length: 2 (Automatic - based on Modified AIC, maxlag=16)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic 2.055581 0.9999

Test critical values: 1% level -3.450617
5% level -2.870359
10% level -2.571538

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: LDOLAR has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on Modified AIC, maxlag=16)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic  0.965146 0.9999

Test critical values: 1% level -3.986905
5% level -3.423886
10% level -3.134940

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: LDOLAR has a unit root
Exogenous: None
Lag Length: 2 (Automatic - based on Modified AIC, maxlag=16)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic 2.232326 0.9941

Test critical values: 1% level -2.572209
5% level -1.941818
10% level -1.616036

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: LEURO has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on Modified AIC, maxlag=16)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.788110 0.0611

Test critical values: 1% level -3.450553
5% level -2.870330
10% level -2.571523

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: LEURO has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on Modified AIC, maxlag=16)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.913879 0.1595

Test critical values: 1% level -3.986815
5% level -3.423842
10% level -3.134914

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: LEURO has a unit root
Exogenous: None
Lag Length: 1 (Automatic - based on Modified AIC, maxlag=16)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic  0.385427 0.7947

Test critical values: 1% level -2.572186
5% level -1.941814
10% level -1.616038

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: LGBP has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on Modified AIC, maxlag=16)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -0.257038 0.9279

Test critical values: 1% level -3.450474
5% level -2.870302
10% level -2.571508

*MacKinnon (1996) one-sided p-values.



Null Hypothesis: LGBP has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on Modified AIC, maxlag=16)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.227116 0.4724

Test critical values: 1% level -3.986815
5% level -3.423842
10% level -3.134914

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: LGBP has a unit root
Exogenous: None
Lag Length: 1 (Automatic - based on Modified AIC, maxlag=16)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic  1.499308 0.9671

Test critical values: 1% level -2.572186
5% level -1.941814
10% level -1.616038

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: LYEN has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on Modified AIC, maxlag=16)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.493794 0.5357

Test critical values: 1% level -3.450553
5% level -2.870330
10% level -2.571523

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: LYEN has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on Modified AIC, maxlag=16)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.361473 0.8703

Test critical values: 1% level -3.986815
5% level -3.423842
10% level -3.134914

*MacKinnon (1996) one-sided p-values.



Null Hypothesis: LYEN has a unit root
Exogenous: None
Lag Length: 1 (Automatic - based on Modified AIC, maxlag=16)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic  0.009833 0.6851

Test critical values: 1% level -2.572186
5% level -1.941814
10% level -1.616038

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: D(LDOLAR) has a unit root
Exogenous: Constant
Lag Length: 9 (Automatic - based on Modified AIC, maxlag=16)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.616430 0.0060

Test critical values: 1% level -3.451146
5% level -2.870591
10% level -2.571663

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: D(LDOLAR) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 9 (Automatic - based on Modified AIC, maxlag=16)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.025346 0.0089

Test critical values: 1% level -3.987745
5% level -3.424294
10% level -3.135181

*MacKinnon (1996) one-sided p-values.
Null Hypothesis: D(LDOLAR) has a unit root
Exogenous: None
Lag Length: 16 (Automatic - based on Modified AIC, maxlag=16)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.108151 0.0339

Test critical values: 1% level -2.572566
5% level -1.941867
10% level -1.616004

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: D(LEURO) has a unit root
Exogenous: Constant
Lag Length: 2 (Automatic - based on Modified AIC, maxlag=16)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -10.22380 0.0000
Test critical values: 1% level -3.450682
5% level -2.870387
10% level -2.571554

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: D(LEURO) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 2 (Automatic - based on Modified AIC, maxlag=16)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -10.22383 0.0000
Test critical values: 1% level -3.987088
5% level -3.423975
10% level -3.134992
*MacKinnon (1996) one-sided p-values.
el aysdl L1103 el
0 —
=0 —
Series: LEURD |
_ Sample 1042003 12272015 | _
44 Observations 323
] Mesn 101.2988 |
o Medizn 101.5200
Maximum 110.4500 1
» Minimum ~ 88.75000 2
Std Dev.  3.808213
Skewness 0623728
1 Kurtosis 3358504 10
Jarque-Bera  23.07775
B L TI T LTI |Probskilty 0000010 0
9 @ % ¥ B/ 0 1@ 04 05 1B 10 ___'%_
30
—_ Series: LYEN
= Sample 11042008 12272015
M _ Observations 323
B Mean 8324928
M Medizn 81.15000
T Maximum 102.9800
Minimum 71.15000
10 Sid. Dev. 8.087018
Shewnes 0.570872
o Kurtosis 2238815
Jerque-Bers 2533359
Eaanny [T PIA I T TT | Prosabily 0000003

Series: LDOLAR
Sample 1/04:2009 121272015
Observations 323
Mean 75.54241
Median 74.41000
Maximum 92.62000
Minimum 70.05000
Std. Dev. 4,343002
Skewness 1420428
Kurtgsis 5.907675
H_,—'—H_‘ Jargue-Bera 2237814
| A TP 1T T T | Probability 0.000000
B N om M
— Series: LGBP
Sample 1/04/2008 121272018
Observations 323
Mean 119.5828
Median 117.4800
Maximum 1441600
Minimum 5773000
Std. Dev. 8.208773
Skewness 0.256652
Kurtosis 3.080508
=T Jarque-Bers  2.633260
T LT LT T LT Lt T T T 1 |Frobshilty 0162573
Ll - T ] LI v B IR & (R & T [ )




Date: 05/06/M15 Time: 09:26
Sample: /042009 12/27/2015
Included observations: 322

Autocorrelation Fartial Correlation AC PAC Q-Stat  Prob

11.459
15.183
15.185
16.063
A7.096
36.597
40.035
40 668
41.613
41.645
41.908
41.938
42 371
43 375
43 433
43799
43 881
44 331
44 513
44 868
44 986
45 014
45 533
45 564
456.053
45,382
465 523
46 530
45,556
46604
46.915
47.001
47.032
47.485
47 662
47727

0.001
0.001
0.002
0.003
0.004
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.001
0.001
0.001
0.002
0.003
0.003
0.005
0.006
0.008
0.011
0.015
0.021
0.027
0.033
0.042
0.054
0.062
0.075
0.091

-0.188 -0.1&88
0107 0074
-0.003 0.031
0.052 0.051
-0.056 -0.043
0243 0227
-0.102 -0.018
0.044 -0.018
0.053 0067
0.010 00132
0.028 0.041
-0.009 -0.065
0.035 0.048
-0.054 -0.049
0.013 -0.043
0.033 0047
0016 00132
0.036 0062
0.029 0011
-0.027 -0.0032
21 -0.018 -0.030
-0.027
-0.030
-0.045
0.039
0.052
0.038
0.002
-0.005
0.001
-0.057
0.000
0.018
-0.041
-0.001
0.018
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0.009
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Dependent Variable: C

Method: Least Squares

Date: 05/16/15 Time: 09:48
Sample (adjusted): 2/01/2009 12/27/2015
Included observations: 361 afteradjustments
Convergence achievedafter 6 iterations
MA Backcast: 12/21/2008 1/25/2009

)LQ.U\/”}:J\.Z—l

Variable Coefficient Std. Error t-Statistic Prob.
AR(4) -0.681561 4.911213 -12.39841 0.0000
MA(6) -3.708031 5.891206 -3.708031 0.0000

Mean dependent var0.458691
S.E. of regression7.01E-13
Sumsquaredresid1.77E-22

Log likelihood-811.6218

S.D. dependent var0.000000
Akaike info criterion3.277642
Schwarz criterion3.312776
Hannan-Quinn criter.-53.11970

Durbin-Watson stat2.000688

Inverted AR Roots 1.00 -.00+1.00i -.00-1.00i -1.00
Inverted MA Roots .82-.47i .82+.47i .00+.94i -.00-.94i
-.82-.47i -.82+.47i

Dependent Variable: C

Method: Least Squares

Date: 05/16/15 Time: 09:57
Sample (adjusted): 2/01/2009 12/27/2015
Included observations: 361 afteradjustments
Convergence achievedafter 6 iterations



MA Backcast: 12/21/2008 1/25/2009

Std. Error t-Statistic Prob.

Variable Coefficient
AR(4) -0.800385
MA(6) -0.196634

4.912563 -18.95582 0.0000
5.895214 -4.718342 0.0000

Meandependent var1.000000
S.E. of regression0.956325
Sumsquaredresid1.776325

Log likelihood-927.4494

Durbin-Watson stat2.000688

S.D. dependent var0.000000
Akaike info criterion-3.3268566
Schwarz criterion3.4118692
Hannan-Quinn criter.3.2365241

Inverted AR Roots 1.00
Inverted MA Roots .82-.47i
-.82-.47i

-.00+1.00i -.00-1.00i -1.00
.82+.47i .00+.94i -.00-.94i
-.82+.47i

Dependent Variable: C

Method: Least Squares

Date: 05/16/15 Time: 10:08
Sample (adjusted): 2/08/2009 12/27/2015
Included observations: 360 afteradjustments
Convergence achievedafter 18 iterations

MA Backcast: 2/01/2009

Variable Coefficient Std. Error t-Statistic Prob.
AR(5) 0.156855 0.002315 -3.113212 0.0000
MA(1) -0.970592  0.003265 -49.21215 0.0000

Meandependent var1.000000
S.E. of regression0.986521
Sumsquaredresid0.965845

Log likelihood-918.9855

Durbin-Watson stat2.006968

S.D. dependent var 0.000000
Akaike info criterion3.307091
Schwarz criterion3.361190
Hannan-Quinn criter.3.236598

Inverted AR Roots 1.00

Inverted MA Roots

.31-.95i .31+.951 -.81+.59i

-.99
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Dependent Variable: C

Method: Least Squares

Date: 05/16/15 Time: 10:21
Sample (adjusted): 2/08/2009 12/27/2015
Included observations: 360 afteradjustments
Convergence achievedafter 6 iterations
MA Backcast: 1/18/2009 2/01/2009

Variable Coefficient Std. Error t-Statistic Prob.
AR(5) -0.231324  0.325635 0.895238 0.0000
MA(3) 0.434112 0.005263 3.259788 0.0000

Meandependent var1.000000 S.D. dependent var 0.000000
S.E. of regression0.985632 Akaike info criterion3.530071
Sumsquaredresid0.958234 Schwarz criterion3.361190

Log likelihood-971.9729 Hannan-Quinn criter.3.573031

Durbin-Watson stat2.000000

Inverted AR Roots 1.00 .31-.95i .31+.951  -.81+.59i
Inverted MA Roots -.99
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Series: RESID01

35 Sample 1/04/200912/27/2015

| Observations 323
30| ]
il Mean 0.003284
5 Median 0.018225

Maximum 0.075752
Minimum -0.235366
Std. Dev. 0.057302
Skewness -1.429436
10 Kurtosis 5.907675

20

15

54

-0.20 -0.15 -0.10 -0.05 0.00 0.05

Probability 0.000000

W Jarque-Bera  223.7814
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— ] Sample 1/04/200912/27/2015
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Mean 0.001477
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20 Std. Dev. 0.038467
Skewness 0.629728
Kurtosis 3.358504
10
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Probabilty ~ 0.000010
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Series: RESID03
Sample 1/04/200912/27/2015

%0+ Observations 323

40 Mean 0.004673
Median 0.022351

" i Maximum 0.186569

Minimum -0.199880
Std. Dev. 0.068307
20 Skewness  -0.256652
Kurtosis 3.080509

109 Jarque-Bera  3.633260
Probability 0.162573
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