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ABSTRACT:

In this research, we sought to test the accuracy of these models through estimating, analyzing
and studying the monthly sales of the electrical energy oriented to the clients of the low voltage
(BT) and the medium voltage (MT) of the distribution chancellorship (rectory) in Ouargla from
January 2010 to March 2017. The results revolved around the fact that the model (SARIMA) is
the best random model in predicting the electrical energy sales. As well, the results showed that
the efficient and suitable model that is feasible to the temporal chain data of the electrical energy
sales that are oriented to the clients of the low voltage and the medium voltage is model
SARIMA (2,1,4) (0,1,03** and SARIMA ( 3,1,1) (0,1,13** respectively. According to the
estimation results of these models, we predict the electricity sales to the two sectors from April
2017 until March 2018, where the predicted values showed a consistency with those in the
original series and gave us a futuristic image about electricity sales.

KEYWORDS: SARIMA Model, Sales of electricity, random bots model, stability,
prediction.
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Date: 05/07/17 Time: 20:57
Sample: 2010M01 2017M03
Included observations: 87

Autocorrelation Partial Correlation AC PAC Q-Stat Prob
[ s | [ s | 1 0445 0.445 17.816 0.000
T | B 2 0.242 0.055 23.157 0.000
[ | [ | 3 0.324 0.247 32.825 0.000
= | s 4 -0.24... -0.62... 38.287 0.000
s I = 5 -0.36... -0.10... 51.076 0.000
= [ 6 -0.11... 0.199 52.271 0.000
s I I 7 -0.35... -0.06... 64.761 0.000
s Y [ 8 -0.23... 0.004 70.272 0.000
[ | [ 9 0.291 0414 78.690 0.000
[ | = 1... 0.217 0.168 83.428 0.000
[ | [ | 1... 0.369 0.220 97.299 0.000
| (— T s | 1... 0.809 0.472 164.94 0.000
[ | s 1... 0.324 -0.39... 175.95 0.000
=1 I 1... 0.151 0.001 178.37 0.000
I | o= 1... 0.216 -0.19... 183.41 0.000
s Y T | 1...-0.25... 0.300 190.39 0.000
s I = 1...-0.35... -0.09... 204.51 0.000
= o 1...-0.13... -0.03... 206.55 0.000
s Y = 1...-0.34... -0.12... 220.15 0.000
s Y T 2... -0.24... -0.02... 226.81 0.000
[ | = 2... 0.207 -0.09... 231.85 0.000
= N 2... 0.145 -0.00... 234.34 0.000
I | T 2... 0.270 0.012 243.18 0.000
I ' 2... 0.623 0.025 290.84 0.000
I | g 2... 0.217 -0.03... 296.69 0.000
o I 2... 0.073 -0.07... 297.37 0.000
I = ] 2... 0.126 -0.01... 299.41 0.000
s Y [ 2... -0.26... -0.00... 308.27 0.000
e B 2...-0.34... 0.046 323.83 0.000
1= | v 3...-0.15... -0.04... 327.08 0.000
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LB =n(n+2) £3°, %= 87(87+2) 130, —— =327.08 > X2, 5, =43.373

a7k

e s

OV tiag aal) glos 30N L3I Al D les 87 0L BN piall 25 285 Al 20,4 L
Xios 30— 43373 don 113ty 0 ,STLB =327.08 wila>y!
Phillips ) 03 bt jl=>1y (Augmented Dickey-Fuller) jg s jle1 3-2
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ADF1 ADF5%
T.Tab | T-stat | Prob T.Tab | T-stat | Prob
(1%) (%)
-3.5203 | -0.225 | 0.9296 | -2.90067 | -0.225 | 0.9296 ntercepty .U dis
-4.0850 | -1.787 | 0.7009 | -3.47258 | -1.787 | 0.7009 (T/T e oldly o Sl
-2.5961 | 6.0398 | 1.0000 | -1.94529 | 6.0398 | 1.0000 | e ol Yy ot 05, | (Level)
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Date: 05/11/17 Time: 22:56
Sample: 2010M01 2017M03

Included observations: 87
Ratio to Moving Average
Original Series: BT
Adjusted Series: BTSA

Scaling Factors:

0.958371
0.896723
0.499598
0.801127
0.810544
0.572845
1.5602853
1.903532
1.140463
10 2.232031
11 1.5622629

Q 0-564704)
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-2.895 | -2.173 10.2175 | -2.897 | -0.646 | 0.8533 dntercepty i | ¢
-3.462 | -8.892 | 0.0000 | -3.464 - 5.496 | 0.0001 (T/T) pls oldly U s
-1.944 | 1.255 |0.9458 | -1.944 1.9678 | 0.9878 | ale oldl Yo ol 09y
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T.Tab T-stat Prob T.Tab | T-stat | Prob
(5%) (5%)
-2.895 | -13.872 | 0.0001 | -2.897 |-7.575| 0.0000 (Intercepty c.ui | 3,41 e

-3.463 | -14.561 | 0.0000 | -3.466 |-7.524 | 0.0000 (T/) ple sldly i | dsY)
-1.944 | -14.618 | 0.0000 | -1.944 | -13.82 | 0.0000 | .l ol Yy ol O
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wsd) oy DBTSA alldl pud 25 L=V :Jarque —Burra L= 2-1-4
(S) I Il alax| Olast ook Hy aee))
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U ldly L) e ) e Lhad EVIEWS slasY1 maldl Slan ) disy
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16
Series: DBTSA
14 — Sample 2010M01 2017MO03
Observations 86
12
Mean 259913.7
10 | Median 747707 .4
. ] Maximum 11857630
8 Minimum -11670082
Std. Dev. 4056543.
6 Skewness -0.251231
4 Kurtosis 3.860379
2 Jarque-Bera 3.5657246
_‘ Probability 0.168870
o .| | | A R

1.2e+07 7999990 -3999990  10.0000 4000010 8000010  1.2e+07
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BDS Test for X

Date: 05/14/17 Time: 10:57
Sample: 2010M01 2017MO03
Included observations: 87

ONAWN

Raw epsilon

Dimensio...

O0AWN

Dimensio... BDS Statistic

0.023059
0.050959
0.044224
0.032110
0.029103

Pairs within epsilon
Triples within epsilon

C(m.n
1388.000
943.0000
644.0000
440.0000
304.0000

Std. Error z-Statistic Prob.
0.008483 2.718059 0.0066
0.011727 4.345407 0.0000
0.012152 3.639309 0.0003
0.011024 2.912795 0.0036
0.009255 3.144737 0.0017
4664832.
4498.000 V-Statistic 0.608167
260130.0 V-Statistic 0.408973

c(m,n) C(A.n-(m-1)... c(1.,n-(m-1)) c(@.n-(M-1N"...
0.388796 2159.000 0.604762 0.365737
0.270511 2103.000 0.603270 0.219551
0.189245 2100.000 0.617103 0.145020
0.132490 2097.000 0.631436 0.100380
0.093827 2053.000 0.633642 0.064724
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Date: 05/14/17 Time: 13:40
Sample: 2010M01 2017M03
Included observations: 86

Autocorrelation Partial Correlation AC PAC Q-Stat  Prob
| [ 1 -0.39... -0.39... 14.143 0.000
[ ] | 2 -0.29... -0.54... 22.059 0.000

[ | [ 3 0.410 0.020 37.380 0.000
[ Y [l Y 4 -0.20... -0.17... 41.171 0.000
[ = ] = 5 -0.18... -0.26... 44.494 0.000
[ =] g 6 0.311 -0.07... 53.665 0.000
1= [ Y 7 -0.17... -0.20... 56.445 0.000
1= s Y 8 -0.13... -0.27... 58.310 0.000
[ === VP 9 0.395 0.068 73.663 0.000
= g 1..-0.23... -0.08... 78.964 0.000
1= ] 1= 1..-0.16... -0.15... 81.533 0.000
[ === (=N 1.. 0.406 0.108 98.387 0.000
= I 1..-0.27... -0.08... 106.38 0.000
1= [ 1..-0.11.. -0.05... 107.79 0.000
[ = | 1= I 1.. 0.253 -0.16... 114.64 0.000
[ [ =1 1..-0.01... 0.170 114.65 0.000
[l Y [ 1..-0.18.. 0.039 118.29 0.000
(=N 1= I 1.. 0.123 -0.12... 119.97 0.000
[ [ 1.. 0.030 0.038 120.07 0.000
[ Y 1= ] 2...-0.19... -0.14... 124.34 0.000
[ ] vl 2.. 0.203 -0.06... 129.14 0.000
vl 1= 2..-0.06... -0.11... 129.68 0.000
v =T 2..-0.03.. 0.102 129.81 0.000
o v 2.. 0.127 0.019 131.79 0.000
g g 2..-0.10... -0.09... 133.12 0.000
g g 2..-0.07... -0.08... 133.88 0.000
= v 2.. 0.159 0.047 137.13 0.000
g [¥= 2..-0.06... -0.13... 137.67 0.000
%=l v 2..-0.10... -0.01... 139.24 0.000
[ 1= 1 3.. 0.085 -0.16... 140.22 0.000

Eviews gz, Sl ) slisl e jidaal)

iersll Slead) dny DBTSA aldedd a5l 5 alandl LUV Jlgs lims g oMlel [Sidi 0
It g K iV @i 5o we g asls PACF 5 ACF oL s (L)) Gl )
e e S @l s SARIMA ol 230l ga 2350l O s agll s
S 2 pisadl a5, Pepy byl 2> Dod 8 e SARIMA(p,d,q)(P,D,Q;%2
3 SAR bl il e Q 5 g 3 ) Jaes asl) ool W sl s MA 5 AR
. SMA

et il CARIMA 230 20U feall o oS 500 Bl i Gy 20301 2350l Lkl
(p.d.q) &3

o Y1 we schwarz 5 Akaike ol cn 3id g el Ly ) sa jloidl 2350l 0S5
Joidl (3 Lasle s ad « DW aglam] 5 505l L) dsiee 5 R? o) Jales (5t jLze)
s

W}d\ 9 Z\?fjaj‘ C_;\A_j\ o ZU)LE,J\ Syl (12.2) P-‘é) Jj-'\"j‘

a7l 3Ll R? R- Log-Lik | DW | AIC SC L
Adj

SARIMA(1,1,0)(1,1,0) | 0,36 | 0,34 | -1413.052 | 2,22 | 32,93 | 33,01 .

AR(2) 0,40, | 0,39 | -1408.220 | 1,94 | 32,81 | 32,90 .

02 @) Galdll il 2
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SARIMA (3,1,3)(0.1.1) [ 0.38 [ 035 [ -1411.371 | 2,54 [ 3201 [ 33,02 [
SARIMA (2,1,3)(1,10) [ 0,56 [ 0,53 | -1396.18 | 155 | 32,60 | 3278 | g5,

ARMA(2,3) 0,56 | 0,53 | -1396.530 | 1,60 | 32,59 [ 3273 | ;.
SARIMA (2,1,4)(0,1,0) [ 0,59% [ 0.56* | -1393,0% | 1,99% [ 32,55* [ 32,72% [

Eviews LitesU podlall slast o izl

BIECANY Ll o J)J;L.-\ ollens &J« by 9 a>gall CSLA.J\ 2t dw
_SARIMA(2,1,4)(0,1,0y2 35
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o g Al rall Slu M Wl ¢ Uik sadl 5 23 JU 5 ) 2sadl Ll i O
Al sda Sz b e 3l ) bty Blaxd ¢ Slodl Slage faatt pad o
o ) Ll 5 Ll 830281 23L) dles piin Ll Lo ey Eviews ol Bl
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Dependent Variable: DBTSA
Method: ARMA Maximum Likelihood (OPG - BHHH)
Date: 05/14/17 Time: 17:05
Sample: 2010M02 2017MO03
Included observations: 86

Failure to improve objective (non-zero gradients) after 14 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
C 249141.8 13491.88 18.46605 0.0000
AR(1) -0.833792 0.102655 -8.122288 0.0000
AR(2) -0.869186 0.136685 -6.359028 0.0000
MA(3) -0.684314 0.319394 -2.142538 0.0352
MA(4) -0.315686 0.127885 -2.468514 0.0157
SIGMASQ 6.63E+12 1.36E+12 4.876353 0.0000
R-squared 0.592300 Mean dependent var 259913.7
Adjusted R-squared 0.566819 S.D. dependentvar 4056543.
S.E. of regression 2669874. Akaike info criterion 32.55682
Sum squared resid 5.70E+14 Schwarzcriterion 32.72806
Log likelihood -1393.943 Hannan-Quinn criter. 32.62574
F-statistic 23.24456 Durbin-Watson stat 1.996353
Prob(F-statistic) 0.000000
Inverted AR Roots -.42+.83i -.42-.83i
Inverted MA Roots 1.00 -.29-.82i -.29+.82i -.42

Eviews gty Gl g OW slisl e 0 jlaal)
A el zised) Bl oS LS
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DBTSA=249141.771 - (0,8338)DBTSA,_, — (0.86791) DBTSA, 5 + £+ —
(0,68431) £4_3 — (0,31568) £4_4

: pseid! U e 3-5
U Slhad) e M5 5 gl Blae (3 23gadl 38 g B3sm L) gn AL ads e LY bl 0
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Series: Residuals
12 . Sample 2010M02 2017MO03
Observations 86

10 —

Mean -108125.2
] Median -174042.3
81 T Maximum 7293720.
M 1 Minimum -9445177.
6 + = Std. Dev. 2587874.
Skewness 0.093737
4 | Kurtosis 4.890904
2] Jarque-Bera  12.93821
m Probability ~ 0.001551
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Heteroskedasticity Test: ARCH

F-statistic 0.379138 Prob. F(2,81) 0.6857
Obs*R-squared 0.779067 Prob. Chi-Square(2) 0.6774

Test Equation:

Dependent Variable: RESID"2

Method: Least Squares

Date: 05/14/17 Time: 20:35

Sample (adjusted): 2010M04 2017MO03
Included observations: 84 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 6.76E+12 1.82E+12 3.706925 0.0004
RESID"2(-1) -0.064290 0.110880 -0.579816 0.5636
RESID"2(-2) 0.067421 0.110858 0.608176 0.5448
R-squared 0.009275 Mean dependent var 6.78E+12
Adjusted R-squared -0.015188 S.D. dependent var 1.32E+13
S.E. of regression 1.33E+13 Akaike info criterion 63.31617
Sum squared resid 1.44E+28 Schwarzcriterion 63.40298
Log likelihood -2656.279 Hannan-Quinn criter. 63.35107
F-statistic 0.379138 Durbin-Watson stat 2.036619
Prob(F-statistic) 0.685659
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ADF 1% ADF 5%

t-tab t-Statistic Prob.* t-tab t-Statistic Prob.*

-3.520307| -0.592451 | 0.8653 | -2.900670 | -0.592451 | 0.8653 | Intercept

Trend and L%ML \

-4.085092 | -2.223941 | 0.4694 | -3.470851 | -2.223941 | 0.4694
Intercept Jﬁ!\

-2.596160| 2.870255 | 0.9989 | -1.945199 | 2.870255 | 0.9989 | None
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PH.R 5% ADF 5%
t-tab | t-Statistic | Prob.* t-tab | t-Statistic | Prob.*
-2.895924 | -8.266600 | 0.0000 | -2.900670 | -12.40763 | 0.0001 | Intercept
3463547 | 8241864 | 0.0000 | -3.470851 | -12.30384 | 0.0001 | Trendand | oS
Intercept 1 2,
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Test for normality of sd_d_MT:

Doornik-Hansen test = 0.72087, with p-value 0.697373
Shapiro-Wilk W = 0.987766, with p-value 0.698519
Lilliefors test = 0.0637093, with p-value ~= 0.64
Jarque-Bera test = 0.577185, with p-value 0.749317
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m p-Value] BDS usta-)
2 0.003927| 0.601676
3 0.022113] 2.119835
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DW R2-Adj R? S.C Aic Glyﬂ\

1.90* 0.594* 0.62* 32.92% 3273 | SARIMA(3,1,4)(0,1,1)2
221 0.22 0.25 33.17 33.08 | SARIMA(2,1,0)(0,1,0)"
2.04 0.27 0.30 33.15 33.03 | SARIMA(3,1,0)(0,1,0)"
2.85 0.27 0.30 33.22 33.10 | SARIMA(4,1,2)(0,1,1)2

Eviews9 o>z Je slaasVU ol slas) e 0 sl
Lol el o1 250, Bl Slage Ak 06« HUQ ¢ S.C ¢ AlC o oy Jsdl s
SARIMA(3,1,4)(0,1,1)12734¢ x

G:}}q.:j‘ ﬁ-\i&' -2-5
(SDMT) deddi o puid) oplsst il 1(22.2) o3y Jgokond!

Oependent Wariable: SOMNT

Pflex lhreaed AAHEPBRLYS PBfliasarrmarrn | alkechibioroned { HHL355)

Mata- OOMAS9MA T Tinss- 20068

SSaarmgeler ST 1 RALES A0 S PGCDS

Inclhudad obsarvations- 741

Convargeancs achiewved after 200 itarations

el T prnl ooy smrrsrere coprgs o besod crsoray owler por oadocl ol apracdie il

‘ez bl e Coves] el Zild. Error L-=labli=lee I *roabs.
AR -0 9261750 0.0SD1103 -1a_1232%9 Q_QQQ0
SRF) 0 &90377 0O 0RSTSES 15 97AAR 0 000
AR3) -0_296G4120 o.0GoAaAa7T -14 _F23147T Q0000
Pl =Ly -0_O952587T 0439730 -2 2E855634 O_0287T
SRR T ) [} F4454544 [} 50151 H i I S IR A
SIS hAS E_29E 12 2. FFE 12 2 268529 O_0255
R-sguared Q_GZ22001 Maan dependant var -S5O 15
Adjusted M-sguared 0594529 S DO, dependent wvar 4109597
S of ragrassion FR16G0OTN Sbraika info critaricm A2 T 16
Sum squared rasid A_B5E 14 Schwar= criterion 32092008
Loy hikchibrood 1LE05_NES Haorririaarm foirmms oriler e e ]
Mur kin Wt non statr 1 S0007F6a
Irrwerriend AR Roao s 04 9 Od 4+ 9 &i 1 00
Inverted W& Roots 1.00 20 Bo- A Do
At 55 e B o T | L ] O -t

Gretl 1.9 Uy Je sl opdlall slus] 0 2 jiaaall
WYs Syt die Blan| Lgims LU o OF Lo odel Joudl (3 ankl uid E6 P e
dgle DW sslan] s % 59 memall dsmdll fone 01 5 %0 62 st ol O) 5 ¢ 0.05
. 1.90
i) U 0 =3-5
Gl LUVl alls L2 b e a5 sl ades 3 pasedl 35 5 3gm jlamtl Bl Lgd o Co
Al SV ez @l g el mjodl L BLEYL ol Slape 1S 5 Sl

76



il Olgad) 5 agl oS alall Slak il aul, | Do Jedl

el mhgedt Blg dhudd SL fekedt (25.2) o3, S
SARIMAQ3,1,4)(0,1,1)12

. vorvithiake (o ordbee ol Gleeel wal o) [N ]

d. ||
2.3
|| 1
& | A f \
. | | II Il gl lI IlI
|1 i J I |'.
| || [ I ." | __-1 |r | i | Iﬁ | r
= ¢ § l I L]
-_ # II \ I_/" Il II [l oy I|I I | | | 1 ! |
& | =Yy 1 | %
B 5 s . A R T VLT (o
£ FH ) R . | | )
| : . ([ L =)
T F | ]
B I|I I IIII I Ill !
i | '|| I'II| ¥ |I
lI I|
Y, T 0 SR LT PR oot T Vb A R T T B T Ly T et LYot Y, S
204D H FLIE LS zoLT

Gretl 1.9 Uy Je sl opdlall slus] 0 2 jinaall

Sled aded Gty audt S B A L el 1(26.2) (B, (Sl

Fome =l Somr

wes | ' mesTe 4
n.= I
o-1
=1
L
[y |
u u - = = 1o L 13 1=
I~
Iewiduwal  mEdE
[y | ! 1 J.UE/I""'IU.'_' _—
U - I E
v E
o 1 = | I
Lo 1 | " T
-
o= -1
o = - n ] 1n e e I

[

GRETL 1.9 @Uﬁ oo SlezeVL I slae] s kel

Ml OF & Gines (2.25) S @ aleadl Bl akde OF Slel Sl Jos n Lo
v Bl A Sls OF gm ey ([mmos] [P Jle s LS am gld LLsyY

= Yo A= w/n +/n

ilax| 0aSH L 1day clax V)
we 15 am a2y aed Wpk ) aed e BT Lt 24 1.8606 asl-l Ljung - Box
Slape Al Gl LY SMlee (U3 ) BLoYL 24.996 sl &y 0.05 2gims sy
Mo g LEYl et o (R U o ST 1) il Ligime (gl oDlel Sl 3 2l 315
@sbd & ARCH-LM asta| (ubmin) <ol bpd ol pees Adlpiall cla=Y) OF sn

77



il Olgad) 5 agl oS alall Slak il aul, | Do Jedl

3.841

Sled Sl ddd Jindly Jaudl S BLIYI A SL1 ket £(27.2)03, JSe

GRETL 1.9 @Uﬁ > Sl O:JU:J\ sl e :).L..a.o.‘\

F Blod! dded el ayyadt s
ods tab Jo 30 clae] [l o Slodl 2ol &) w2 o) Qe V1wl 2l Wb o

ALl

S1ot A el gt jla Y S Jredt (23,208 Jguad!

Test for normality of kj:

Doornik-Hansen test = 1.67866, with p-value 0.432
Shapiro-Wilk W = 0.970872, with p-value 0.153867
Lilliefors test = 0.103478, with p-value ~= 0.1
Jarque-Bera test = 1.34857, with p-value 0.50952
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Date: 05/19/17 Time: 23:27
Sample: 2010M01 2017M03
Included observations: 87

Autocorrelation Partial Correlation AC

Q-Stat

Prob

0.800
0.748
0.801
0.686 -0.17...
0.679
0.736
0.659 -0.01...
0.637 -0.02...
0.641 -0.06...
0.527 -0.22...
.. 0.508 -0.01...
. 0.530
. 0.420 -0.17...
. 0423
. 0453
. 0379
. 0.332 -0.16...
. 0.335 -0.01...
. 0.287
. 0.233 -0.11...
. 0.250
. 0.202 -0.06...
. 0.178
. 0.162 -0.12...
. 0.095 -0.03...
. 0.082
. 0.095
. 0.056
. 0.048 0.
. 0.059 -0.01...

S
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II'IIIIIIIIIIIIIIIIIII

WNNNNNNNNN NS S oS sss

_..-_.__.-..__.-..I..__.-.._..l..-__......_.-_._.....-__

TEEETEERE

57.576
108.48
167.57
211.53
255.00
306.75
348.79
388.59
429.41
457 .35
483.64
512.65
531.09
550.06
572.18
587.83
600.04
612.67
622.02
628.32
635.64
640.51
644.35
647.57
648.70
649.55
650.72
651.14
651.44
651.92

adlal) 3l s 102 3, sll)

Dependent Variable: DBTSA Dependent Variable: DBTSA
Method: ARMA Maximum Likelihood (OPG - BHHH) Method: ARMA Maximum Likelihood (OPG - BHHH)
Date: 05/19/17 Time: 2344 Date: 05119117 Time: 23:42
Sample: 2010M02 2017M03 Sample: 2010M02 2017103
o Included observations: 86
Included Observatllons' 86 o Convergence achieved after 19 iterations
Convergence achieved after 19 terations Coefficient covariance computed using outer product of gradients
Coefficient covariance computed using outer product of gradients
Variable Coefficient ~ Std.Error  t-Statistic ~ Prob.
Variable Coefficient ~ Std.Error ~ t-Statistic ~ Prob.
AR(1) -0.305435  0.087879  -3.475625  0.0008
! i SAR(12) 0557918  0.120074  4.646449  0.0000
AR(T) 0616744 0113593 -5429415 00000 SIGMASQ 1.04E+13  1.65E+12  6.298945  0.0000
AR(2) -0.540147 0086992 -6.209164  0.0000
SIGVASQ 968E+12  944E+11 1026068  0.0000 R-squared 0.361958 Mean dependent var 259913.7
Adjusted R-squared 0.346584 S.D.dependent var 4056543.
R-squared 0404660 Mean dependent var 259913.7 | S.E. of regression 3279073. Akaike info criterion 3293145
Adjusted R-squared 0.390314  S.D. dependent var 4056543. | Sum squared resid 8.92E+14  Schwarzcriterion 33.01707
SE. of regression 3167444, Akaike info criterion 32.81906 | Log likelihood -1413.052  Hannan-Quinn criter.  32.96591
Sum squared resid 8.33E+14  Schwarzcriterion 3290468 | Durbin-Watson stat 2222016
Log I!kellhood -1408.220 Hannan-Quinn criter. 32.85352 Inverted AR Roofs 95 824481 80-481  48-8i
Durbin-Watson stat 1941718 48482 004951 -00-951 -3t
-48+82i -48-82i  -82+48i  -82-48i
Inverted AR Roots -31-67i -31+67i -95
AR (2 SARIMA(1.1.0y1.1.0y

88




Dependent Variable: DBTSA

Method: ARMA Maximum Likelihood (OPG - BHHH)

Date: 05/19/17 Time: 23:58

Sample: 2010M02 2017M03

Included observations: 86

Failure to improve objective (non-zero gradients) after 14 iterations
Coefficient covariance computed using outer product of gradients

Variable Coefficient  Std. Error t-Statistic Prob.

‘5?-

Dependent Variable: DBTSA

Method: ARMA Maximum Likelihood (OPG - BHHH)

Date: 05/19/17 Time: 23:54

Sample: 2010M02 2017M03

Included observations: 86

Convergence achieved after 19 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient ~ Std.Error ~ t-Statistic ~ Prob.
C 2491418 13491.88 18.46605  0.0000
AR(1) -0.833792 0102655 -8.122288  0.0000 AR(1) -1.018603  0.081485 -12.50049  0.0000
AR(2) -0.869186  0.136685 -6.359028  0.0000 AR(2) -0.923855 0060268 -15.32921  0.0000
MA(3) -0.684314  0.319394  -2.142538  0.0352 MA(1) 0.369696  0.130590  2.830958  0.0059
MA(4) -0.315686  0.127885 -2.468514  0.0157 MA(3) -0.533701 0.123063  -4.336825  0.0000
SIGMASQ 6.63E+12  136E+12 4876353  0.0000 SIGMASQ 818E+12  1.02E+12 8042548  0.0000
R-squared 0592300  Mean dependent var 259913.7 | Rsquared 0.496795 Mean dependent var 259913.7
Adjusted R-squared  0.566819  S.D. dependent var 4056543. | Adjusted Rsquared 0471945 SD.dependentvar 4056543,
SE.cftegression 2007, Rallelno oileion - 3295792 | SE.ofregression 2047783, Akaikeinfocriterion 3271153
+ . o
um squared res : chwarz eriterion i Sum squared resid 7.04E+14  Schwarz criterion 32.85423
Log likelihood -1393.943 Hannan-Quinn criter. 32.62574 o . .
L X Log likelihood -1401.596 Hannan-Quinn criter. 32.76896
F-statistic 23.24456 Durbin-Watson stat 1.996353 Durbin-Wat tat 1871294
Prob(F-statistic) 0.000000 urbin-aison sta :
Inverted AR Roots _42+ 83 -42-83 Inverted AR Roots -51+.82i -.51-.82? .
Inverted MA Roots 1.00 -29-82i  -.29+82i -42 Inverted MA Roots 70 -54-68i  -54+.68i
SARIMA2.1.4y0.1.0y ARMA2.3)
Null Hypothesis: MT has a unit root Null Hypothesis: BT has a unit root
Exogenous: Constant, Linear Trend Exogenous: Constant, Linear Trend
Lag Length: 11 (Automatic - based on SIC, maxlag=11) Lag Length: 11 (Automatic - based on SIC, maxlag=11)
t-Statistic Prob.* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.223941 0.4694 Augmented Dickey-Fuller test statistic -1.787867 0.7009
Test critical values: 1% level -4.085092 Test critical values: 1% level -4.085092
5% level -3.470851 5% level -3.470851
10% level -3.162458 10% level -3.162458
*MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation Augmented Dickey-Fuller Test Equation
Dependent Variable: D(MT) Dependent Variable: D(BT)
Method: Least Squares Method: Least Squares
Date: 05/20/17 Time: 00:07 Date: 05/20/17 Time: 00:05
Sample (adjusted): 2011M01 2017M03 Sample (adjusted): 2011M01 2017M03
Included observations: 75 after adjustments Included observations: 75 after adjustments
Variable Coefficient Std. Error t-Statistic Prob. Variable Coefficient Std. Error t-Statistic Prob.
MT(-1) -1.339035 0.602100  -2.223941 0.0299 BT(-1) -1.168738 0.653705  -1.787867 0.0788
D(MT(-1)) 0.665144 0.556039 1.196219 0.2362 D(BT(-1)) 0.155039 0.602523 0.257316 0.7978
D(MT(-2)) 0.312841 0.520244 0.601335 0.5498 D(BT(-2)) 0.051148 0.553024 0.092488 0.9266
D(MT(-3)) 0.211298 0.464588 0.454807 0.6509 D(BT(-3)) -0.091543 0.502121 -0.182313 0.8559
D(MT(-4)) 0.160942 0.413045 0.389649 0.6982 D(BT(-4)) -0.215169 0.444275  -0.484315 0.6299
D(MT(-5)) 0.043571 0.366356 0.118930 0.9057 D(BT(-5)) -0.270585 0.389369  -0.694932 0.4897
D(MT(-6)) -0.075065 0.319309  -0.235085 0.8149 D(BT(-6)) -0.357020 0.337701 -1.057208 0.2946
D(MT(-7)) -0.158565 0.271505  -0.584022 0.5614 D(BT(-7)) -0.513506 0.284091 -1.807538 0.0756
D(MT(-8)) -0.324003 0.226157  -1.432645 0.1571 D(BT(-8)) -0.672211 0.227773  -2.951234 0.0045
D(MT(-9)) -0.515220 0.179098  -2.876747 0.0055 D(BT(-9)) -0.676294 0.177351 -3.813312 0.0003
D(MT(-10)) -0.411697 0.137254  -2.999533 0.0039 D(BT(-10)) -0.763202 0.126959  -6.011411 0.0000
D(MT(-11)) -0.528739 0.117107  -4.514993 0.0000 D(BT(-11)) -0.848479 0.077803  -10.90545 0.0000
C 37135195 16242938 2.286236 0.0257 (o} 27279988 13552467 2.012917 0.0485
@TREND("2010M01") 130765.3 61115.72 2.139634 0.0364 | @TREND("2010M01") 323963.0 182713.4 1.773067 0.0812
R-squared 0.770980 Mean dependent var 42706.16 [R-squared 0.961380 Mean dependent var 166159.9
Adjusted R-squared 0.722173 S.D. dependentvar 5379309. [Adjusted R-squared 0.953150 S.D.dependent var 19230676
S.E. of regression 2835398. Akaike info criterion 32.71998 |S.E. of regression 4162469. Akaike info criterion 33.48783
Sum squared resid 4.90E+14 Schwarzcriterion 33.15258 |Sum squared resid 1.06E+15 Schwarzcriterion 33.92043
Log likelihood -1212.999 Hannan-Quinn criter. 32.89271 |Log likelihood -1241.794 Hannan-Quinn criter. 33.66057
F-statistic 15.79633 Durbin-Watson stat 1.996414 |F-statistic 116.8074 Durbin-Watson stat 1.254618
Prob(F-statistic) 0.000000 Prob(F-statistic) 0.000000
MT skl ADF jLe=1:04 3 sl BT a Ll ADF Lz :03 3, 5=l

89




Null Hypothesis: DMTSAhas a unit root
Exogenous: Constant, Linear Trend
Lag Length: 2 (Automatic - based on SIC, maxlag=11)

g

Null Hypothesis: BTSAhas a unit root
Exogenous: Constant
Lag Length: 5 (Automatic - based on SIC, maxlag=11)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -8.477765 0.0000
Test critical values: 1% level -4.092547
5% level -3.474363
10% level -3.164499
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DMTSA)
Method: Least Squares
Date: 05/20/17 Time: 00:21
Sample (adjusted): 2011M05 2017M03
Included observations: 71 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
DMTSA(-1) -2.324851 0274229  -8.477765 0.0000
D(DMTSA(-1)) 0.821163 0.195264 4.205388 0.0001
D(DMTSA(-2)) 0.281153 0.118806 2.366485 0.0209
Cc -314522.1 1125746.  -0.279390 0.7808
@TREND("2010M01")  5103.350 20483.81 0.249141 0.8040
R-squared 0.726155 Mean dependentvar -113194.0
Adjusted R-squared 0.709559 S.D.dependentvar 6556434.
S.E. of regression 3533432. Akaike info criterion 33.06126
Sum squared resid 8.24E+14  Schwarzcriterion 33.22060
Log likelihood -1168.675 Hannan-Quinn criter. 33.12462
F-statistic 43.75316  Durbin-Watson stat 1.998068
Prob(F-statistic) 0.000000

DMTSA &l WADF jLz=1:06 23, ke

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.646355 0.8533
Test critical values: 1% level -3.513344
5% level -2.897678
10% level -2.586103
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(BTSA)
Method: Least Squares
Date: 05/20/17 Time: 00:09
Sample (adjusted): 2010M07 2017M03
Included observations: 81 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
BTSA(-1) -0.035358 0.054704  -0.646355 0.5200
D(BTSA(-1)) -0.636647 0.117271 -5.428870 0.0000
D(BTSA(-2)) -0.634206 0.129512  -4.896906 0.0000
D(BTSA(-3)) -0.256150 0.144251 -1.775733 0.0799
D(BTSA(-4)) -0.421093 0.132648  -3.174520 0.0022
D(BTSA(-5)) -0.377937 0.118697  -3.184061 0.0021
C 1826857. 1718721. 1.062917 0.2913
R-squared 0.516233 Mean dependentvar 300214 1
Adjusted R-squared 0.477009 S.D.dependent var 4126911.
S.E. of regression 2984505. Akaike info criterion 32.73822
Sum squared resid 6.59E+14 Schwarzcriterion 32.94515
Log likelihood -1318.898 Hannan-Quinn criter. 32.82124
F-statistic 13.16104 Durbin-Watson stat 2.024497
Prob(F-statistic) 0.000000

BTSA il ADF L1 105 5, sl

Null Hypothesis: DMT has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 10 (Automatic - based on SIC, maxlag=11)

Null Hypothesis: DBTSA has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 4 (Automatic - based on SIC, maxlag=11)

t-Statistic Prob.*
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -12.30384 0.0001
Test critical values: 1% level -4.085092 Augmented Dickey-Fuller test statistic -7.524266 0.0000
5% level -3.470851 Test critical values: 1% level -4.075340
10% level -3.162458 5% level -3.466248
*MacKinnon (1996) one-sided p-values. 10% level -3.159780
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DMT)
Method: Least Squares Augmented Dickey-Fuller Test Equation
Date: 05/20/17 Time: 00:18 Dependent Variable: D(DBTSA)
Sample (adjusted): 2011M01 2017M03 .
Included observations: 75 after adjustments Method: Least Squares
Date: 05/20/17 Time: 00:12
Variable Coefficient Std. Error t-Statistic Prob. Sample (adjusted): 2010M07 2017M03
Included observations: 81 after adjustments
DMT(-1) -9.054747 0.735929 -12.30384 0.0000
Bzgm%:;;; gggg;gg gggggg; 1 1?2222 ggggg Variable Coefficient Std. Error t-Statistic Prob.
D(DMT(-3)) 5.875985 0.535618 10.97048 0.0000
D(DMT(-4)) 5142219 0.472797 10.87616  0.0000 DBTSA(-1) -3.417686 0.454222  -7.524266 0.0000
D(DMT(-5)) 4.397983 0.411700 10.68250 0.0000 D(DBTSA(-1)) 1.751217 0.398281 4.396939 0.0000
D(DMT(-6)) 3.645411 0.346669 10.51555 0.0000 D(DBTSA(-2)) 1.092607 0.323892 3.373372 0.0012
D(DMT(-7)) 2920041 0.286558  10.19007  0.0000 D(DBTSA(-3)) 0.816910  0.217329  3.758857  0.0003
D(DMT(-8)) 2.139341  0.222845 9600112 0.0000 D(DBTSA(-4)) 0383526 0118831 3227486  0.0019
D(DMT(-9)) 1.282585 0.164320 7.805416 0.0000
D(DMT(-10)) 0653607  0.105990  6.166714  0.0000 C 7784074 7400644  1.051810  0.2963
c 1057456. 841348.4 1.256858 0.2135 @TREND("2010M01")  -868.9880 14256.43  -0.060954 0.9516
@TREND("2010M01")  -883.0979 15673.70 -0.056343 0.9553
R-squared 0.827534 Mean dependent var 117075.5
stfs‘g;e; squared 3333223 g"e;':jggzszgﬁt"\f/;’ff '2%?25312 Adjusted R-squared 0.813550 S.D.dependent var 6931112.
S.E. of regression 2024234,  Akaike info criterion 3277128 | S-E-of regression 2992843.  Akaike info criterion 32.74380
Sum squared resid 5.30E+14 Schwarzcriterion 33.17297 Sum squared resid 6.63E+14  Schwarzcriterion 32.95073
Log likelihood -1215.923 Hannan-Quinn criter. 32.93167 | Log likelihood -1319.124 Hannan-Quinn criter. 32.82682
F-statistic 25.21952 Durbin-Watson stat 2.091065 | F-statistic 59.17831 Durbin-Watson stat 2.024840
Prob(F-statistic) 0.000000 Prob(F-statistic) 0.000000

DMT aldd ADF L1 :08 13 Lo

DBTSA ald ADF Lz :07 o3 gols
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Date: 05/20/17 Time: 00:29
Sample: 2010M01 2017M03
Included observations: 87

Date: 05/20/17 Time: 00:27
Sample: 2010M01 2017M03
Included observations: 87

Autocorrelation Partial Correlation AC PAC Q-Stat Prob Autocorrelation Partial Correlation AC PAC Q-Stat Prob
[ | [ | 1 0730 0730 47.951 0.000 I = I 1 0445 0445 17.816 0.000
= s I 2 0.321-045.. 57.320 0.000 = nE 2 0242 0.055 23.157 0.000
g g 3-0.02...-0.09.. 57.382 0.000 =] [ = 3 0.324 0.247 32.825 0.000
(= g 4-025..-0.13.. 63.630 0.000 s s 4-024..-062.. 38287 0.000
s [ g 5-0.37.. -0.11.. 76.960 0.000 ! = 5 -0.36... -0.10... 51.076 0.000
[ = 6 -0.40... -0.12... 92.433 0.000 g I 6-0.11.. 0.199 52.271 0.000
s I g 7 -0.36... -0.10... 105.30 0.000 s i 7 -0.35.. -0.06... 64.761 0.000
== C 8 -0.24.. 0.017 111.24 0.000 (= C o 8-0.23.. 0.004 70.272 0.000
o [l 9-0.02.. 0.168 11129 0.000 = | . 9 0291 0.414 78.690 0.000
[ I | 1.. 0308 0.357 120.84 0.000 =] =] 1.. 0217 0.168 83.428 0.000
[ | ! 1.. 0591 0229 156.43 0.000 I | ' m 1.. 0369 0220 97.299 0.000
| | [ ! 1.. 0729 0.303 211.34 0.000 | [ | 1.. 0809 0472 164.94 0.000
| [ o 1.. 0568 -0.18.. 245.11 0.000 [ | = 1.. 0.324 -039.. 17595 0.000
= g 1.. 0224 -009.. 25046 0.000 =] Clo 1.. 0.151 0.001 17837 0.000
g o 1..-0.08.. 0.033 251.16 0.000 =] a 1.. 0216 -0.19.. 183.41 0.000
= Ny 1..-0.25.. 0.088 258.15 0.000 [ | 1..-0.25.. 0.300 190.39 0.000
= i 1..-0.33..-0.02.. 270.89 0.000 [ g 1..-0.35..-0.09... 204.51 0.000
= g 1..-0.37..-0.05.. 286.64 0.000 = Co 1..-0.13..-0.03.. 20655 0.000
== o 1..-0.33.. 0.018 299.71 0.000 s = 1..-0.34..-0.12.. 220.15 0.000
= (o 2..-0.22..-0.04.. 305.40 0.000 (= i 2..-0.24..-002.. 22681 0.000
N 1 2..-0.02... -0.00... 305.45 0.000 = g 2.. 0207 -0.09.. 231.85 0.000
[ == i 2.. 0266 0.043 313.91 0.000 =] [ 2.. 0.145-0.00.. 234.34 0.000
[ | ) 2.. 0504 0.017 34463 0.000 = N 2.. 0270 0.012 243.18 0.000
| [ g 2.. 0560 -0.07.. 383.20 0.000 [ N 2.. 0623 0.025 290.84 0.000
[ | 1 2.. 0416 0.006 404.77 0.000 = tha 2.. 0217 -0.03.. 296.69 0.000
= g 2. 0.128 -0.10.. 406.86 0.000 ol [ 2.. 0073 -0.07.. 297.37 0.000
1= i 2..-0.14.. -0.04.. 409.55 0.000 C th 2.. 0126 -0.01.. 29941 0.000
[ I 1= 2..-0.32..-0.13.. 423.19 0.000 =N o 2..-0.26... -0.00... 308.27 0.000
s I N 2..-0.38.. 0.004 44294 0.000 = (N 2..-0.34.. 0.046 323.83 0.000
- | | _, 3..-0.34.. 0150 459.11 0.000 I‘ | | | 3...-0.15... -0.04... 327.08 0.000
(== o 3..-0.27..-0.04.. 469.82 0.000 =l ey 3..-0.31.. 0.083 341.08 0.000
= g 3..-0.17.. -0.06.. 473.96 0.000 =] L 3..-0.21..-0.01.. 347.69 0.000
N g 3..-0.00... -0.08.. 473.97 0.000 ' m g 3.. 0.134 -0.11.. 350.26 0.000
i ol 3.. 0200 -0.05.. 479.83 0.000 o N 3.. 0.073-0.10.. 351.03 0.000
[ Y 3.. 0402 0.087 503.90 0.000 = clo 3.. 0.174-0.02.. 35554 0.000
] Ch 3.. 0455 0.025 53532 0.000 = K 3.. 0443 0.044 38535 0.000
MT aladed 31 LY s 110 5, sl BT allld g by 4 109 o3, sl

Date: 05/20/17 Time: 00:43 Date: 05/20/17 Time: 00:35

Sample: 2010M01 2017M03 Sample: 2010M01 2017M03

Included observations: 86 Included observations: 87

Autocorrelation Partial Correlation AC PAC Q-Stat Prob Autocorrelation Partial Correlation AC PAC Q-Stat Prob
(| [ 1 0.293 0293 7.6454 0.006 [ | | [mmmmm | 1 0800 0.800 57.576 0.000
g = 2-0.11..-021.. 8.7585 0.013 [ | = 2 0748 0.300 108.48 0.000
= o 3-024..-0.16.. 14.366 0.002 [ | [ 3 0.801 0434 167.57 0.000
[l i 4-0.20...-0.10... 18.095 0.001 (O | (=l 4 0686 -0.17.. 211.53 0.000
15 15 5-0.13...-0.12... 19.803 0.001 [ | L 5 0679 0.145 25500 0.000
g 15 6-0.09... -0.12... 20.648 0.002 [ s =] 6 0.736 0.199 306.75 0.000
s o 7-0.13...-0.20... 22.449 0.002 [ | BN 7 0659 -0.01.. 348.79 0.000
[ [ [ 8-0.23... -0.31... 27.572 0.001 (O | BN 8 0637 -0.02.. 38859 0.000
[ = 9 -0.24.. -0.39.. 33518 0.000 [ | g 9 0.641-0.06.. 42941 0.000
s i 1.. 0.049 -0.18.. 33.760 0.000 (O | [ [l 1.. 0527 -0.22.. 457.35 0.000
| i 1.. 0.271-0.18.. 41.193 0.000 (N | B 1.. 0508 -0.01... 483.64 0.000
(N | [ | 1.. 0602 0348 78.303 0.000 (N | o 1.. 0530 0.048 512.65 0.000
[ sl 1.. 0.353 0.130 91.203 0.000 [ = 1.. 0420 -0.17.. 531.09 0.000
g 0] 1..0.08..-0.05.. 91.956 0.000 (| N 1.. 0423 0.039 550.06 0.000
[l i 1..-0.24..-0.03.. 98.458 0.000 (| N 1.. 0453 0.079 572.18 0.000
oo o 1..-0.17..-0.03... 101.62 0.000 | K 1.. 0.379 0.093 587.83 0.000
o] Ch 1..-0.06.. 0.025 102.02 0.000 (| (=[] 1.. 0.332-0.16.. 600.04 0.000
g g 1..-0.10... -0.08.. 103.35 0.000 [ | N 1.. 0.335-0.01.. 612.67 0.000
g Fh 1..-0.12.. 0.038 105.22 0.000 (| N 1.. 0287 0079 622.02 0.000
o o 2..-0.18..-0.02.. 109.02 0.000 (| g 2.. 0233 -0.11.. 628.32 0.000
= g 2..-0.22..-0.08.. 115.00 0.000 (| b 2.. 0250 0.025 635.64 0.000
Ch Cho 2.. 0.074 0023 11564 0.000 () g 2.. 0202 -0.06.. 64051 0.000
. i 2.. 0.353 0092 130.66 0.000 =] N 2.. 0178 0.030 644.35 0.000
| . i 2.. 0.405-0.02.. 150.72 0.000 ¢ 1= 2.. 0162 -0.12.. 64757 0.000
(| FE 2.. 0279 0072 160.39 0.000 o ] 2.. 0.095-0.03.. 648.70 0.000
o] c 2..-0.05.. 0000 160.71 0.000 ¥ N 2.. 0082 0025 649.55 0.000
o Cl 2..-0.18.. 0.056 165.04 0.000 C 1 2.. 0.095 0.080 650.72 0.000
[l i 2..-0.20... -0.05.. 170.52 0.000 Ci o 2.. 0.056 0.040 651.14 0.000
g g 2..-0.12..-0.13.. 172.47 0.000 Ch i 2.. 0048 0073 651.44 0.000
o] o 3..-0.03.. 0066 172.63 0.000 K N 3.. 0.059 -0.01.. 651.92 0.000

DMT alldd gl by as 112 43 gl

BTSA all g0 Ly as 11 3 gl
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Date: 05/20/17 Time: 00:46
Sample: 2010M01 2017M03
Included observations: 74

Zabe GRS T Tme @y
Szmip o, 2070KCT 207 THCS
Acludzd cbsevabiors: B0

Autocorrelation Partial Correlation AC PAC Q-Stat Prob Auocorelcson Paral Gorels on G PaZ S &t Prco
[ o 1-0.25.. -0.25.. 50483 0025 IJ I IJ I 1000, <000, 4EDE 1000
= = 2-0.33..0.42.. 13620 0.001 o I B0 LTl TUIRE L
R = 3 0.026 -0.26.. 13672 0.003 ol K 30M.. DML 1281 DT
=] o 4 0.161-0.09.. 15752 0.003 IJ | IJ | d 00030, 15508 070
g g 5 -0.06... -0.13.. 16.080 0.007 o T SRR IR RS T T RO
e Cl 6 0.041 0041 16220 0013 g g 6 CO7.. 0O7. 2E304 [351
e o 7 0.02.. 0.01.. 16281 0.023 K K TOO02E 0002 2TI2E a0
= =l 8 -0.15.. -0.18.. 18.248 0.019 ! :. | tn & 00 0036 IEMT 0T
Y g 9 0.071 -0.10.. 18.682 0.028 Ny g 9OOLH OUH 4DJ20 Lo
(=] =] 1.. 0.242 0.133 23820 0.008 g g Il «070. <070 SEITE €355
g o 1..-015.. 0001 25846 0007 . Ln | Ln i 0O0. D00% GEOSE 004
= a 1..-0.26..-0.21... 32058 0.001 1 L 1 01E1 0180 FIRg 1Ay
=) ] 1.. 0.199 -0.03.. 35708 0.001 =l [ 1. 0. 036 18080 0302
1 [ 1..-0.00...-0.23.. 35716 0.001 L ! t Lo 002 QAT 12732 0368
g (= 1..-0.07..-0.22... 36.258 0.002 r rn 1 OEIE 0Fad 18 41F 0
B o 1.. 0.048 -0.17.. 36.479 0.002 v rp 1. 0083 0. 16710 (248
=T E 1.. 0.143 0038 38492 0.002 ': ' ': ' o 003000 AT 52 O30
g o 1..-0.11.. 0045 39.785 0.002 oo o 1ot TE e
Y =T 1.. 0.067 0.171 40243 0.003 v Ve 1. 0831 0.007 12304 237
Cl K 2..-002.. 0007 40294 0005 LR o Z.-0°2.-078.. 20352 Lo
g g 2..010..-0.09.. 41420 0005 'r' : r' 2. DLa7 DL30 21T €2l
=y =] 2.. 0139 0162 43515 0.004 e v 2 ST
Y CE 2.. 0102 0159 44.664 0004 -y vl 2. 0018 C01. 2Zs4d Lagd
-' | .q' | 2..-0.28.. -0.16.. 53609 0.000 :J ! :: ! 3 |E Ji |E Jf f :Er ::’:IE
Ll N 2.. 0.038 -0.01.. 53777 0.001 . - -l
=) Cho 2.. 0220 0021 59.444 0.000 e g 2. COE. C71. 20230 Ca40
K Ol 2..002..-0.00.. 59528 0000 $ B b 2. DL5& 0L31 Zraad Lol
ol ol 2..020..-0.07.. 64550 0.000 '1 ' '1 ! 2. 038,073, 26420 Cads
'y g 2..-0.01.. 0.10.. 64574 0.000 v v T L R
Y o) 3 0405 0011 65900 0000 L rl 3. 0009 002, 30344 (848

DBTSA alldd 3l LV als 113 3; sl

DMTSA b lld 3l Ly alls 114 13 5>l

Heteroskedasticity Test: ARCH

Tl CRMAMT T 2271
Exmule 2012407 200 TRCE
rZladed abzersEdons: 16

F-stafistic 0379138 Prob. F(281) 06857 | — - ——
Obs*R-squared 0.779067  Prob. Chi-Square(2) 06774 | _MMloeTElaln  FalsLoreldin A0 RS Gva Tl
[ .y 1025 008, 00090 2513
1 Y 2 0072 COEE 00435 DES3
, = ' E UL LA LA
Test Equation: - B o am
Dependent Variable: RESID"2 I 1 ! FONTCR mad
Method: Least Squares 'I ! h: E:l']::'l:'ﬁ"f:“;c
Date: 05/20/17 Time: 00:56 Iy . L
Sample (adjusted): 2010M04 2017M03 l. ' F ! H-_I:H ;l11’-i_- !
Included observations: 84 after adjustments I s A o -
e R I 1
Variable Coefficient ~ Std.Error ~ t-Statistic ~ Prob. |I '1' ll'-ll;’”':-ll::- n
I Y W L
C 6.76E+12  1.82E+12  3.706925  0.0004 I K N Er
RESID"2(-1) -0.064200 0110880 -0.579816  0.5636 . o veiiad i
RESIDA2(-2) 0.067421  0.110858  0.608176  0.5448 1 'y d e R
| EE L T
R-squared 0009275 Mean dependentvar  6.78E+12 | :L: A
Adjusted R-squared -0.015188  S.D. dependent var 1.32E+13 R R - ol e 1%
S.E.of regression 1.33E+13  Akaike info criterion 63.31617 ' : | : S LT e el
Sum squared resid 1.44E+28  Schwarz criterion 63.40298 .r. oW once e 1e 1
Log likelihood -2656.279  Hannan-Quinn criter. 63.35107 1 e L. 0226 -LAC. 2813
F-statistic 0.379138  Durbin-Watson stat 2036619 ! :'.: Co s e e
Prob(F-statistic) 0685659 I e PR T ©oaE
5 ldd ARCH L1 :16 3, 5 BT i mb gl Sy als 115 3 sl
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g

Diap= aderr. Vatak e SI0T BDS Test for X
Tede thod: A N aEarm Likelnocd 13-005) Date: 05/14/17 Time: 10:57
Llal=, L2A0HF Dl 2203 Sample: 2010M01 2017M03
Sarmie AL 201K Included observations: 87
1 adec absevations: T
Caorvangancs ach eved aver 200 westionz
(22 cers covar 3nce compLoed LErg adles preduct of gradieres Dimensio... BDS Statistic  Std. Error  zStatistic Prob.
s L o o 2 0023059  0.008483 2718059  0.0066
Waiahe Craficen Sl Tmwor ~-Falisic Fnh 3 0.050959 0011727  4.345407 0.0000
A7) DIEIS0 00EICE ARG 00000 e oo
o z rroee feigins I I . I
AR M EACHTT  MNESIZE 18 ETARECCEOR 6 0029103 0009255 3.144737  0.0017
A2 0 Ad 130 NAERRET 14 7oy Crcon
Tl A ARERST 0 34750 - rai Creay
NE NFERe 2105 oG |
E L L
Pairs within epsilon 4498.000 V-Statistic ~ 0.608167
R gt 052951 Maar depanca var IEM AT Triples within epsilon 260130.0 V-Statistic ~ 0.408973
ddjn=and I-zmazFc N AarsE 57 dapewderwar SACANET . .
Bz o mgesa SE1EL/S, A ro il 4w ¢seqg  |Dimensio..  C(m.n) cmn) C(Ln-(m-1).. c(1.n-(m-1)) c(1,n-(m-1)"..
S o anad DEbed  Sbwarscnber ot T 2 1388000 0388796 2150.000 0.604762  0.365737
1y ikl el FIR AR Harevn Seiw el FEECRER 3 943.0000 0.270511 2103.000  0.603270 0.219551
[arbin $Fatzar. soat < ancarn 4 644.0000 0189245 2100000 0617103  0.145020
5 440.0000 0.132490  2097.000  0.631436 0.100380
I reslan & 4 laals eE CHIER RRIs 6 304.0000 0.093827  2053.000  0.633642 0.064724
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Dependent VVariable: DBTSA

Method: ARMA Maximum Likelihood (OPG - BHHH)

Date: 05/14/17 Time: 17:05
Sample: 2010M02 2017MO03
Included observations: 86

Failure to im prove objective (non-zero gradients) after 14 iterations
Coefficient covariance computed using outer product of gradients

ARCT) oB50792 0102686 8125288  0.0000
MAG) oesasia 0319004 2142838 00359
siomASa 6.03E+12  T36E+12 48706383 0.0000
Prob(F s tatistic) 5000000 . romTvateen st | ovesee
BT alekdd (¥ 300l a5 119 03y b
11,247,628 | 20,057,428 | 19,276,031 | 10,667,327 | 19,809,434 | 20,700,295 | 2010
9,496,342 | 37,179,427 | 49,613,765 | 21,199,761 | 39,635,184 | 35,434,112
12,419,259 | 20,114,562 | 20,775,463 | 10,776,760 | 21,698,823 | 23,189,951 | 2011
13,412,827 | 43,838,338 | 56,007,570 | 24,848,470 | 41,952,156 | 34,690,643
16,351,361 | 24,314,076 | 24,566,285 | 14,040,011 | 25,699,654 | 24,564,882 | 2012
15,043,645 | 42,148,222 | 61,859,243 | 30,682,349 | 59,848,069 | 45,228,488
17,808,826 | 22,817,776 | 23,854,181 | 14,274,389 | 28,227,959 | 28,264,808 | 2013
21,292,645 | 44,939,539 | 70,995,536 | 34,344,094 | 56,431,607 | 41,831,090
18,867,604 | 24,692,290 | 23,052,867 | 15,671,749 | 26,664,001 | 31,202,604 | 2014
19,915,158 | 48,440,227 | 79,651,435 | 46,762,703 | 67,647,414 | 45,208,487
20,770,768 | 31,068,755 | 28,391,707 | 19,325,878 | 31,372,140 | 32,483,226 | 2015
25,122,705 | 54,242,678 | 81,866,561 | 46,328,542 | 71,543,075 | 53,562,369
24,814,945 | 31,661,102 | 29,764,171 | 20,272,866 | 30,540,218 | 34,042,074 | 2016
26,979,565 | 54,691,046 | 70,235,762 | 49,196,473 | 79,035,169 | 69,100,314
21,958,332 | 35,492,191 | 35,496,217 | 2017
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32883130 | 27150380 | 20367774 | 21811230 | 22742615 | 19914629 2010
23590550 | 22422744 | 28693403 | 34488418 | 38786251 | 37338300
33053692 | 26371112 | 24986910 | 21197312 | 24661305 | 26046871 2011
26480132 | 21550111 | 27696967 | 37145522 | 38795738 | 35923912
44358495 | 30675520 | 24417196 | 21662670 | 27460454 | 28657438 2012
26765033 | 25629763 | 29165173 | 36102829 | 41317388 | 43712104
41413748 | 28377880 | 26012973 | 24829309 | 24853411 | 26523036 2013
28996695 | 27423929 | 36025890 | 37981842 | 40378205 | 43291728
35082687 | 32171125 | 28049144 | 24118449 | 23438891 | 28248898 2014
27009270 | 23335328 | 29073701 | 39999911 | 43145555 | 45070482
38980257 | 42048852 | 27886872 | 26682439 | 28217502 | 32098352 2015
30447047 | 26314363 | 29810889 | 38025135 | 46789842 | 42936683
44837622 | 38059846 | 28496248 | 27736274 | 27272448 | 31435336 2016
30168290 | 27263585 | 34524108 | 39741213 | 47366171 | 47338192
1/ 1/ 1/ 26793512 | 29133405 | 37550192 2017
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