3.;' bk ald, g — Tl ‘é'.a_m@ daala

g ol 5 el Ayl Al 4

%% 'ﬂ sl agle dyylaill aglally dalai®y) aglal) 4lS
sy wess™ doulaally Allal) agiad) ‘Mu.é

35Tl B3l Olllans JlaSins douiis 8 SThs
o) pgke Ayl aghall (psladY) aghall (Ol
Z\.m.wjl\ 3.3.“.4 ua-sa-é

FOlgian

/ IS < < s . \
('.9.5 S APl g M}L\ Jls! (.3}3 }.&U C:}C ﬁ.\ﬁﬁ'

su-gl) Wgdl e oY) ASpS Wl dwlyd LU o1oY)

(2025-2022) 321 JH-* s i* iyl

(N J

Suldy Ologhw o cddlall Slus oy

Sy et oy

2026 b 235l Lle Sperly cotdy
83kl oy 458U Al alaf

Loy (&89 ijp Sk B daslr 45\.:..»%2“) dpds Olois oy /5.
ey Bpdus (Myg = ps (Slaold daslr (1" ol Sl Ol 3943 /3
Lidle (Udys = b s o dmslr (" jol2 Bl s 5y38 /3

2026/2025 :ixeldt i







Z\J_EJJ—C‘ :‘)AL..S\ Aﬁa_a.nla
el agle djlatl aglally dualuaBy) aglad) 4
dalaally dallal) aglal) acd

N\
“Haspyys™

35Tl B3gs Slllans JlaSinst douiis 8 SThs
o) pgke Ayl aglall (ApsladY) aghall (Ol
Mj&\ l.,jl.é ua..a.é

:olging

)

oI5V oo3 (8 anly ugl) Jlosl W3 ol 2348 s
Gyylond) Buglt Bgdl (e S S0 Al Aty W
(2025-2022) 50 JMs * o &5

J

ddy Olanhw o sadbl) slus) o

Sy et oy

2026 <L 23 b W wiarly cuidys
83ludl oy 458U Aol alaf

Ly (g9 7 Lo Sobeol dmalr (Bzwd) Bl Olaze o /3.1
ey 8w (Byg = bys Sebeol daslr ("T" ol Blal) Sl 3943 /s
Lidls (Uys = s suaoB dmslr ("1 yol2 Blaw) s (5y38 /3

2026/2025 :ixsl3 dcd)



9‘..\.&:}“

BHBLLAg B2 B sl A B
" Leadly oy L B
ol Gond B Juady ol G ol S o i) (g 398l g de SO L al,
S8 3 e 15T Y M g

ol 1 L) satal iy 5908 ol bocal b eld) LT )Y B,m8 ) by (Gl A s 3 ) )
AIVIGT Ly ¢ i) Aol il S5 OF 093 g dank O ) Sy <y oy cioss oot Blje) (sl
S 6T e

Olagbo op et T LW )

Mia gal o b el) caBsliall mdl) 3039 gl 2y Yol ¢ ap O Aondl 1A O Led clgpetd oF 2 o )
et Yl andl Ly oS el 1K b 4 wpal ) sl cuSTEY i el 8Y ¢ Janl)

3L 8y ) )

el g 3l WS - Ol L enis gl oshilly cad) il o0 QLAY ciiT Ty dgs 30 Slidys 31T )

sl 573 Gl SO 1S

Ll oo 2ot IS (3l & Aeglly czuls (3 Rl eS8 LY IS Gl L laly S Bs L sudl yg )
o ol Y Ule by ol Lgans ¥ 5 (3 Sl Jasdh Vs S stal ¢ ol e

@ el ela O AT O Bl o ol s shtal cany die o) ot st ) )l ey O LW Lo U
b W 150 05859 crlnilly el o3l Lo

dudy Olous



9‘..\.&:}“

ok e padl oaal (el U il alady (gl Bbg 3p5 0T Ul cad She L LS e A s

Ll o 230 s b landly 35 pls ane )y (8 cals Ul g1 el s
(Jadl 0wl Jisb a1 oy JoW) e 4] el ast) im0 il ) g elol ) )
L3l @ Rkl il e ) mdlly iy Ol 74
U ¥ ST L (S P
Q3 e Bl Oy Jo Lo (1lslas O alie il e ] cbags 4l 3l gl sl QB oL & dl

EINEY Sl )L‘d ka.;j cchiledd slas \11 s b fda Lf-\f- (s 3 & Llda Jﬁt Lo c@\gi RIW] b dgalgn Jf
S LA anasgre

%&1{-; _;j:\:a:@ m% V.@.;d&iu.n él (PR35 Q}J‘;Er‘s ‘&“L,S‘;iu’ﬁ Jl
JS 3 s el Ay 398 055 e 05 Fslall (Sllasy (Sass V) lamelll 0 ) oy Lo a3 305)
] Y 2 da2" 1 Je5 Y den Salsl (3glas

(bl @ A i WSO ooy oy el onsy Aol S ) (8 @ B 1S (A ae Ul

"Op" A e mds Ll RROsE
& s i g chLEJ i1, V;Jﬁj Q\fc‘jw.ﬁ Y C)\::;J < lgmino g c&gjla.s\ L}}SL‘:“ O‘i'm L;L@MB Z\.l;-js\ 3L, L;b
A Bl e ST ISES (3 o) digan
daas Lle dl Liab 05y cosliaald Yl cilSy ciganly wpmo &l s AT (ogally puall on Lo il
B LAl (g 6l A fiaiy Lyl Ll Calasl oo B Lag ol coed Wb gl £ 35 GLEY) i (SCtal
25Ty g Lo e lly Lasls

Sy et oy



O\éf.“j Jgi.‘\

Jl padly Sal el sasl (olhlall o5 ateay g4 b et
aorgy w03 oo W anli L S e "0l jeud" aloldl Ludlend
oda Jlsb SISV W OIS 2l sy Wajo oy i Slaiy
554l
Yizo 1517 ) ¢pl S sl (3 4] OlzaYly Sl am gl LS
Al 578 lsb alzYly Oglal

et el s 49 85 "l Ll ) puadly S el i

J# Ll amsiy i) S Rl Ol sy JLia)

IS W Buslisy (11 glas e Al e o " 5 S
plily k]



uv’:.ﬁ.\
Box aomgue plaszal W el o (3 antly dawsh) Jlasl o3 suall 2368 505 5100 J) 2l ods a2
J1 2022/01/01 fpe sl dols * o™ aylond) samgll 1355 e oY) 855 e a3y ¢ 434 Jenkins
Bl L gdd ddl o) g (PP, ADE KPSS) astasy) wllas V) axy gubs 23y (2025/12/31
Blaza¥ mo dodadl COLL) 3 Al aulng (o ladl O (3 b dd) megdd e Uitazel LesTaaagll aludid) 2 aen)
S Bekdnd) L gy 2l (Slanll) Jlasl 3y 2l BlUE 2l oY Eviews12 stay) zabpdt
.2027/2026

s g 3 Oy SARIMA(2.1.0)(0.1.0) Pr3sadl 5 35720 Jasl (30 59 =35l 0 puitad) T 54
JusI o3 ) OF Ayl o WaSTc ) 558 Liaaly Lol 23 saal) Asliam Y1 B3 9klg 01 a3, L 2LV 2l
A3y ekl QU daasidl e 815Y) Aol dkiiies Slashae 188 I o e gall QW 13V e (3 ol
Alazs) Sl Agrlye e SR i ¢ pedly jlaza VL Adladl) )

157 SARIMA(2.1.0)(0.1.0) 358 ¢ ssSar oS3 emgie chie oo el 55 ikl OIS
Ju

Abstract:

This study aims to highlight the impact of forecasting the company's turnover on improving
financial performance using the Box—Jenkins methodology. The study was applied to Ain
Touta Cement Company — Touggourt Commercial Unit — over the period from January 1,
2022 to December 31, 2025. To achieve the objectives of the study, several statistical tests
were applied, including PP, ADF, and KPSS tests, as well as unit root tests, to verify the
stationarity of the time series. The descriptive approach was adopted in the theoretical part,
while a case study method was used in the applied part. The statistical software EViews 12
was used to conduct an analytical study of the monthly turnover (sales) series and to forecast
future values for the years 2026 and 2027.

The results showed that the most appropriate model for forecasting the company's turnover is
the SARIMA (2,1,0)(0,1,0)'?> model. The forecasted values follow the same pattern as the
original series, confirming the statistical accuracy and adequacy of the selected model, as well
as its strong forecasting ability. The study also demonstrated that forecasting turnover
contributes to improving the company's financial performance by providing future
information that helps management in sound financial planning, rationalizing investment and
financing decisions, and enhancing the company's ability to deal with potential changes.

Keywords: Sales forecasting, Time series, Box—Jenkins methodology,
SARIMA(2,1,0)(0,1,0)'? model, Financial performance.
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Date: 04/13/26 Time: 10:51
Sample (adjusted): 2022M02 2025M12
Included observations: 47 after adjustments
Autocorrelation Partial Correlation AC PAC @Q-Stat Prob

[ E—
i

-0.567 -0.567 16.077 0.000
-0.039 -0.530 16.153 0.000
0.396 0.128 24.374 0.000
-0.402 -0.060 33.036 0.000
0.070 -0.216 33.304 0.000
0.070 -0.374 33.577 0.000
0.013 0.063 33.587 0.000
-0.271 -0.429 37.914 0.000
0.452 0.145 50.313 0.000
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11 -0.124 -0.297 56.931 0.000
12 0.512 -0123 74162 0.000
13 -0.512 -0.095 91.953 0.000
14 0.284 0.140 98.001 0.000
156 0.013 -0.032 98.014 0.000
16 -0.210 -0.146 101.29 0.000
17 0.148 -0.031 102.98 0.000
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18 -0.062 -0.116 103.29 0.000
19 0.010 0.029 103.29 0.000
20 -0.082 0.014 103.87 0.000
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Sample (adjusted): 2023M02 2025M12

Included observations: 35 after adjustments
Autocorrelation  Partial Correlation AC  PAC Q-5tat Prob

1-0.482 -0.482 8.8315 0.003
2 -0.127 0467 9.4633 0.009
3 0378 0105 15231 0.002
4 -0.255 -0.011 17.958 0.001
5-0.028 -0.066 17.993 0.003
6 0235 0085 20449 0.002
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2 0.166 0.105 35462 0.000
3 -0.419 -0.232 45790 0.000
14 0383 0.104 53912 0.000
15 -0.069 -0.054 54222 0.000
16 -0.220 -0.046 57.509 0.000
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Series: DTLSI
7 Sample 2022M01 2025M12

Observations 35

Mean 0.000771
Median 0.009626

Maximum 0.649172

Minimum -0.453705

Std. Dev. 0.292037

Skewness  0.197483

Kurtosis 2.307521

0 . .. Jargue-Bera  0.926809
0.4 0.2 0.0 0.2 0.4 0.6

Probability ~ 0.629138
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Durbin-Watson, Adjusted R- squared, SC, AIC :aJul sl 309 -3l o Al all
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Durbin- | Adjusted R- SC AIC zisall ¢ 5
Watson squared

1.818702 0.386645 | 0.197151 |  0.019397 Gl el 2 g g Alla A 23 sa

C,AR(1), AR(2)

2.390122 0.199507 | 0.376851 | 0.243536 | <l jusiall 35 s s 8 23 gl

C,AR(1)

2.963935 | -0.043857 | 0.635163 | 0.501847 | <l uiall 35 5 Alla 8 £ gal

C, AR(2)
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1.820314 0.404118 | 0.098221 | -0.035095 | <he s A&z gal
)
AR(1), AR(2)
2.390213 0.223314 | 0.275813 |  0.186936 el asa g dlla A 2 sa
AR(1)
2.693939 ~0.01226 | 0.533583 |  0.444706 ol asa g dlla A 2 sa
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Dependent Variable: DTLSI

Method: ARMA Maximum Likelihood (OPG - BHHH)

Date: 04/13/26 Time: 12:32

Sample: 2023M02 2025M12

Included observations: 35

Convergence achieved after 9 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
AR(1) -0.750440 0.164989 -4 548422 0.0001
AR(Z2) -0.500107 0.165219 -3.026936 0.0048
SIGMASC 0.046464 0.012019 3.865758 0.0005
R-squared 0439170 Mean dependent var 0000771
Adjusted R-squared 0404118 S.D. dependent var 0.292037
S_E. of regression 0.225433 Alkaike info criterion -0.035085
Sum squared resid 1.626241 Schwarz criterion 0098221
Log likelihood 3614156 Hannan-CQuinn criter. 0.010926
Durbin-\Watson stat 1.820314
Inverted AR Roots -.38+.60i -.38-.60i

Eviews 12 gl aladinly cpillall slae) (e 1 jducall
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Date: 04/13/26 Time: 13:52
Sample (adjusted): 2023M02 2025M12
Q-statistic probabilities adjusted for 2 ARMA terms

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

I I 1 0056 0.036 01196

2 0.007 0.004 01216

3 -0.016 -0.016 0.1316 0.717
4 -0.076 -0.074 0.3718 0.830
5 -0.014 -0.006 0.3803 0.944
6 0.055 0.057 05152 0972
7 0.010 0.002 0.5200 0.991
8 -0.037 -0.045 0.5850 0997

I I
I I
1 I
1 I
I I
I I
1 I
1 I
oA 9 0136 0.142 15052 0982
I I
1 I
I I
I I
1 I
1 I
I I

=
1=

0

10 -0.128 -0.138 2.3574 0.968
11 0.005 0.022 23588 0.984
12 0.058 0.056 25455 0.980
13 -0.213 -0.219 52048 0.921
14 0.113 0.152 59875 0917
15 -0.107 -0.160 &€.7268 0.916
16 -0.021 0.015 6.7578 0.944

i
|

I I
I I
I I
I I
I I
I I
I I
I I
o[
I I
I I
I I
I I
I I
I I
I I
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9
Series: Residuals

8 Sample 2023M02 2025M12
Observations 35
Mean -0.003685

Median -0.036627
Maximum 0.624298
Minimum  -0.346681
Std. Dev. 0.218670
Skewness 0.620428
Kurtosis 3.293764

- larque-Bera  2.371280

04 0.2 0.0 0.2 04 06 Probability  0.305551

s Ul oy o~

flasYl Clt ool (H iy =0 (bl iop jlesl) @ Skewness jlas| o
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B -0 _ 0.620428 -0

ET

Sble dadud) ol OF 6 H v, =0 2o,d) L ey v, <1.96 Ll

=1.7364 <1.96

THy v, =0 () mblid 53 les)) - Kurtosis el %*
_ B, -3 _3.293764-3

EOE

Al o) lalid) 2 L v, <1.96 of

=0.41109<1.96
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Date: 04/13/26 Time: 14:01
Sample (adjusted): 2023M02 2025112
Included observations: 35 after adjustments
Autocorrelation Partial Correlation AC PAC Q-Stat Prob

-

IO
A

-0.172 -0172 1.1314 0.287
0.185 0160 24752 0.290
-0.071 -0.017 26770 0.444
-0.186 -0.241 41154 0.391
0.093 0.054 4.4920 0.481
-0.153 -0.063 55400 0.477
-0.094 -0.202 59497 0.548
0.005 0.078 6.3867 0.604
-0.026 0.078 ©6.4195 0697
10 0.102 -0.013 6.9595 0.729
11 -0.055 -0.083 7.1255 0.789
12 -0.107 -0.105 7.7653 0.803
13 0.089 0061 82339 0828
14 -0.114 -0.059 9.0365 0.829
15 0.025 -0.060 9.0775 0.873
16 -0.113 -0.106 9.9479 0.889

|

=

ol M=
|_||_|
O~ s WP =

=)
Om

1 | |
1 | |
1 | 1 |
1 | 1 |
1 | 1 |
1 | 1 |
1 | 1 |
1 | 1 |
| | | 1
1 | 1 |
1 | 1 |
1 | 1 |
1 | 1 |
1 | 1 |
1 | 1 |
| | | |

I
O
O
O
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Heteroskedasticity Test: ARCH

F-statistic 0994841 Prob. F(1,32) 03260
Obs*R-squared 1.025148 Prob. Chi-Square(1) 0.3113

Test Equation:

Dependent WVariable: RESID*2

Method: Least Squares

Date: 04/13/26 Time: 14:03

Sample (adjusted): 2023M03 2025M12
Included observations: 34 after adjustments

“Variable Coefficient Std. Error t-Statistic Frob.
C 0.053342 0.014740 3.618841 0.0010
RESID*2({-1) -0.173055 0173503 -0.997417 0.3260
R-squared 0020151 Mean dependent wvar 0.045149
Adjusted R-squared -0.000156 S.D. dependent var 0.071360
5 E. of regression 0071366 Akaike info criterion -2. 384975
Sum squared resid 0162978 Schwarz criterion -2.295189
Log likelihood 42 54458 Hannan-Quinn criter. -2 354356
F-statistic 0.994841 Durbin-VWatson stat 1.923158
Probi{F-statistic) 0.326045

Eviews 12 gl plasuialy cuadlall slas] e @ ol
O gy Y 1WLs 0.05 adlaa=V1 aadl 0 L 45T(0.3113) ¢s5les ARCH-LM il Y o of Lo
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time

2022MO1
2022MO02
2022MO03
2022NMO0O4
2022MOS5
2022NMO6
2022MO7
2022NMO0S8
2022MO09S
2022M10
2022M11
2022M12
2023MO1
2023NMO02
2023MO03
2023NMO0O4
2023MOS5
2023 MO6
2023MO7
2023MO0oS8
2023MO09S
2023M10
2023M11
2023M12
2024MO1
2024MO02
2024MO03
2024MOo4
2024MOS
2024MO6
2024MO7
2024a4MOoS8
2024MO9S
2024M10
202494M11
2024M12
2025MO1
2025NM02
2025M03
2025MO04
2025MO0S
2025MO06
2025MO07
2025M08
2025MO09
2025M10
2025M11
2025M12
2026MO1L
2026NMO2
2026MO03
2026MO4
2026MOS
2026MO6
2026MO7
2026MOS8
2026MO0O9S
2026M10
2026M 11
2026M12
2027MO1
2027MO0O2
2027MO03
2027MOo4
2027NMOS
2027MO6
2027NMO7
2027MO0S8
2027NMO9S
2027M10
2027M11
2027M12

si

87849253
93934969,9
125503225
60751743
85177064,8
111336808
55958171
109366849
132840092
130257723
119224306
160048713
71749667.,4
114764527
143053481
64292429,9
134536101
130274575
125318838
164075973
149728356
176416663
175732089
168261918
101645473
164155790
130525887
101329147
220467302
142380566
180518910
172507841
190651631
201856773
215973632
272611114
180554545
185240130
139796535
150570044
222692298
166889290
217932760
180921412
196705899
204084788
1664643249
228742149
151499588
155431311
117300359
126340236
186856592
140033363
182862916
151807464
165051881
171243367
139676809
191932848
127120202
130419231
o8424327,9
106009505
156787540
117499127
153436528
127378534
138491653
143686802
117199950
161046922

In(si)
18,2911329
18,3581133

18,647842
17,9223063
18,2602428
18,5280705

17,840115
18,5102184
18,7046566
18,6850255
18,5965172
18,8909888
18,0886938

18,558393
18,7787291
17,9789525
18,7173431
18,6851549
18,6463718
18,9158401
18,8243333
18,9883592
18,9844712
18,9410324
18,4370016
18,9163265
18,6870821
18,4338847

19,21126
18,7740141
19,0113461
18,9659532
19,0659584

19,123069
19, 1906669
19,4235568
19,0115435
19,0371635
18,7556986
18,8299389
19,2213015
18,9328412
19,1996971
19,0135733
19,0972203
19,1340461
18,9302916
19,2481059
18,8360935
18,8617145
18,5802484
18,6544891

19,045852
18,7573913
19,0242473
18,8381236
18,9217704
18,9585963
18,7548418
19,0726561
18,6606437
18,6862647
18,4047986
18,4790393
18,8704022
18,5819415
18,8487975
18,6626738
18,7463206
18,7831465

18,579392
18,8972063

Ins(si)

-0,20243909
0,20027971
0,1308871
0,05664612
0,45710037
0,15708442
0,80625673
0,40562175
0,11967661
0,30333363
0,38795397
0,05004357
0,34830778
0,35793348
-0,09164698
0,4549322
0,49391682
0,08885918
0,36497434
0,05011312
0,24162515
0,1347098
0,20619572
0,48252449
0,57454192
0,12083707
0,06861646
0,39605429
0,01004159
0,15882714
0,18835104
0,04762006
0,03126187
0,01097713
-0,26037531
-0,17545091
-0,17545001
-0,17544908
-0,17545023
-0,17544983
-0,17544955
-0,17544996
-0,1754498
-0,17544972
-0,17544986
-0,17544979
-0,17544977
-0,17544982
-0,17544979
-0,17544979
-0,17544981
-0,1754498
-0,17544979
-0,1754498
-0,1754498
-0,1754498
-0,1754498
-0,1754498
-0,1754498
-0,1754498

dlins(si)

0,4027188
-0,06939261
-0,07424098

0,40045425
-0,30001594
0,64917231
-0,40063498
-0,28594514
0,18365702
0,08462034
-0,3379104
0,29826421
0,00962569
-0,44958045
0,54657918
0,03898462
-0,40505764
0,27611516
-0,31486122
0,19151203
-0,10691535
0,07148591
0,27632877
0,09201743
-0,45370485
-0,0522206
0,32743783
-0,38601269
0,14878555
0,02952389
-0,14073098
-0,01635819
-0,02028474
-0,27135244
0,0849244
8,9488E-07
9,3575E-07
-1,1498E-06
3,9485E-07
2,7869E-07
-4,0661E-07
1,6576E-07
7,8954E-08
-1,4215E-07
6,7188E-08
2,0668E-08
-4,9112E-08
2,6519E-08
4,6602E-09
-1,6759E-08
1,0246E-08
6,922E-10
-5,6438E-09
3,8891E-09
-9,6081E-11
-1,8729E-09
1,4535E-09
-1,5415E-10
-6,1124E-10
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-0,14932732
0,14676497
-0,03545879
-0,046738842
0,0528451
-0,0162579
-0,0142276
0,01880765
-0,00699871
-0,00415372
0,00661722
-0,00288853
-0,00114165
0,00230131
-0,00115605
-0,00028335
0,00079079
-0,00045173
-5,648E-05
0,0002683
-0,0001731
-4,2795E-06
8,9778E-05
-6,5233E-05
4,0548E-06
2,9581E-05
-2,4226E-05
3,3869E-06
9,574E-06
-8,8786E-06
1,8748E-06
3,0333E-06
-3,2139E-06
8,9488E-07
9,3575E-07
-1,1498E-06
3,9485E-07
2,7869E-07
-4,0661E-07
1,6576E-07
7,8954E-08
-1,4215E-07
6,7188E-08
2,0668E-08
-4,9112E-08
2,6519E-08
4,6602E-09
-1,6759E-08
1,0246E-08
6,922E-10
-5,6438E-09
3,8891E-09
-9,6081E-11
-1,8729E-09
1,4535E-09
-1,5415E-10
-6,1124E-10
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Si ke ADF FP KPSS jl il :(1) oy ool

Null Hypothesis: Sl has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob*

Null Hypothesis: Sl has a unit root
Exogenous: Constant

Lag Length: 2 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -7.146784  0.0000 Augmented Dickey-Fuler test statistic 19224413 06558
Test critical values: 1% level -4.165756 Test critical values: 1% level -3.584743
5% level -3.508508 5% level 2928142
10% level -3.184230 10% level -2 602225

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

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

Method: Least Squares

Date: 04/13/26 Time: 09:34

Sample (adjusted): 2022102 2025M12
Included observations: 47 after adjustments

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

Augmented Dickey-Fuller Test Equation

Dependent Variable: D(SI)
Method: Least Squares
Date: 04/13/26 Time: 09:33

Sample (adjusted): 2022M04 2025M12
Included observations: 45 after adjustments

Variable Coefficient  Std. Error  t-Statistic ~ Prob. Variable Coeficient  Std. Emor  t-Stafistic  Prob.
SI-1) -0.167414 0136730 -1.224413 02278
SI((:—1) ;;53;??2% 1%;?%2; ;éigggg ggggg D(SI(-1}) -0.728200 0166086 -4.384490  0.0001
o . . . D(SI(-2)) -0.369924 0146717 -2521339 0.0157
@TREND("2022M01") 2831749, 5268129 5375245  0.0000 C 29777879 21158564 1407368 01669
R-squared 0537287  Meandependentvar 2997721, p 50 areq 0479035 Mean dependentvar 2294198
Adjusted R-squared  0.516255  SD.dependentvar 47324217 pgjsied R-squared 0440915 SD. dependentvar 48188235
SE. of regression 32914851 Akaike info criterion 3751845 SE. of regression 36031286  Akaike info criterion 37.72236
Sum_sqgared resid 477E+18  Schwarz criterion 3763634 Sum squared resid 532E+16  Schwarz criterion 37.88295
Log likelihood -878.6835 Hann_an-Oumn criter. 37.56289 Log likelihood -844 7531 Hannan-Quinn criter. 37.78223
Fostatistic 25.54567 Durbin-Watsonstat ~ 1.980868  F-statistic 12.56668  Durbin-Watson stat 1.749630
Prob(F-statistic) 0.000000 Prob(F-statistic) 0.000006
Mull Hypothesis: S| has a unit root Null Hypothesis: Sl has a unit root
Exogenous: None Exogenous: None
Lag Length: 8 (Automatic - based on SIC, maxlag=9) Bandwidth: 5 (Newey-West automatic) using Bartlett kernel
t-Statistic Prob.* Adj. t-Stat Prob.*
Augmented Dickev-Fuller test statistic 1.393088 0.9567 Phillips-Perron test statistic 0.267329 0.7593
Test critical values: 1% level -2.625606 Test critical values® 1% level -2 615083
5% level -1.949609 0 _
10% level 1611593 150@0'%‘1 1 :ggigg
"MackKinnon (1996) one-sided p-values. *MackKinnon (1996) one-sided p-values.
A ted Dickey-Fuller Test E ti
D:%i:rsgeit Va:ﬁag?(e: B(esﬁ) et =quaten Residual variance (no correction) 2.18E+15
Method: Least Squares HAC corrected variance (Bartlett kernel) 6.39E+14
Date: 04/13/26 Time: 09:35
Sample (adjusted): 2022M10 2025M12
Included observations: 39 after adjustments
- — - Phillips-Perron Test Equation
Variable Coefficient Std. Error t-Statistic Prob. Dependent Variable: D(SI)
Method: Least Squares
Sl{-1) 0.049512 0.035541 1.393088 01738 Date: 04/13/26 Time: 09-39
D(SI(-1)) -0.658989 0170027 -3.875789 0.0005 . . it
D(SI(-2)) -0.360315  0.206997 -1.740675  0.0920 ;Salr”glz(aslme‘?- 20_23_;“05 2025“12 ;
D(SI(-3)) -0.166140  0.210977  -0.787481 0.4372  'ncluded observanons: 4/ afer adjustiments
D(SI(-4)) -0.700481 0.199038 -3.519340 0.0014
D(SI(-5)) -0.328139 0.197880 -1.658268 0.1077 Variable Coefficient  Std. Error  t-Statistic Prob.
D(SI(-6)) 0279639  0.204340 -1.368494  0.1813
D(SI(-7)) -0.034013  0.196790 -0.172841  0.8639 Sl(-1) -0.025643  0.044112 0581321  0.5639
D({SI(-8)) -0.450022 0.166178  -2.708081 0.0111
R-squared 0.003223 Mean dependent var 2987721,
R-squared 0.685166 Mean dependent var 2458027.  Adjusted R-squared 0.003223 S.D. dependent var 47324217
Adjusted R-squared 0.601210  S.D. dependent var 48728499 g E of regression 47247892  Akaike info criterion 38.20076
S.E. of regression 30771961  Akaike info criterion 3752128 Sum squared resid 1.03E+17  Schwarz criterion 38.24013
Sum squared resid 284E+16  Schwarz criterion 3790518 ; R O ;
Log likelihood 7926650 Hannan-Quinn criter 37 65902 'E‘)%%'iﬁewgfsdon stat gg&;gg Hannan-Quinn criter.  38.21557
Durbin-Watson stat 1.970422 B .
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ull Hypothesis: Sl is stationary
=xogenous: Constant, Linear Trend
Jandwidth: 3 {(Newey-West automatic) using Bartlett kernel

Null Hypothesis: Sl is stationary
Exogenous: Constant
Bandwidth: 5 (Newey-West automatic) using Bartlett kernel

Lh-Stat LM-Stat.
:;matKOWSkI_PhMS'SCthdt'Shln test Dstat\snc 0.503362 Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.821081
ymptotic critical values™®: 1% level 0.216000 - - = =
5% level 0.146000 Asymptotic critical values™ 1% level 0.739000
10% level 0.119000 5% level 0.463000
10% level 0.347000
‘Kwiatkowski-Phillips-Schmidt-Shin (1892, Table 1) - — -
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Xesidual variance (no correction) 9.99E+14
4AC corrected variance (Bartlett kernel) 1.05E+15 Residual variance (no correction) 2.33E+15
HAC corrected variance (Bartlett kernel) 8.04E+15
{PSS Test Equation
Jependent Variable: Sl KPSS Test Equation
Vethod: Least Squares Dependent Variable: Sl
Jate: 04/13/26 Time: 09:45 Method: Least Squares
Sample- 2022101 2025M12 Date: 04/13/26 Time: 09:41
ncluded observations: 48 Sample: 2022M01 2025112
Variable Coefficient  Std. Error t-Statistic Prob. Included observations: 48
c 98647605 9176960 0 650791 0.0000 Variable Coefficient  Std. Error  t-Statistic Prob.
@TREND("2022M01" 2633499, 336406.3 7.828327 0.0000
= ( ) C 1.51E+08  7041034.  21.37965  0.0000
-squared 0571226 Mean dependent var 1.51E+08
\djusted R-squared 0.561805 S.D. dependent var 48781716  R-squared 0.000000  Mean dependent var 1.51E+08
3.E. of regression 32288000 Akaike info criterion 3745906 Adjusted R-squared 0.000000  S.D. dependent var 48781716
Sum squared resid 4 80E+16  Schwarz criterion 3753703 S.E. of regression 48781716  Akaike info criterion 38.26422
_og likelihood -897 0175  Hannan-Quinn criter. 37.48853  Sum squared resid 1.12E+17  Schwarz criterion 38.30321
=-statistic 61.28270 Durbin-Watson stat 2.148379 Log likelihood -917.3413  Hannan-Quinn criter. 3827895
2rob(F-statistic ) 0.000000 Durbin-Watson stat 0.924889
LSI i ADF ,KPSS, FP jls1 gt :(2) oBy ol
Mull Hypothesis: LSl has a unit root Mull Hypothesis: LS| has a unit root
Exogenous: Constant, Linear Trend Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9) Lag Length: 8 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.324455 0.8086
Augmented Dickey-Fuller test statistic -7.454805  0.0000  Testcritical values: 1:/‘1 level -3.610453
Test critical values: 1% level 4165756 e level Ey i
5% level -3.508508 .
10% level -3.184230 *MacKinnon (1996) one-sided p-values.
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LSI)
. . Method: Least Squares
Augmented Dickey-Fuller Test Equation Date: 04/13/26 Time: 10:24
Dependent Variable: D(LSI) Sample (adjusted): 2022M10 2025M12
Method: Least Squares Included observations: 39 after adjustments
Date: 04/13/26 Time: 10:26 - . —
. W bl Coeffi t Std E t-Statisti Prob.
Sample (adjusted): 2022M02 202512 anable oefficien rror anete T
Included observations: 47 after adjustments LSI(-1) -0.196675 0148495  -1.324455  0.1957
D(LSI{-1)) -0.624655 0.177804 -3.513171 0.0015
Variable Coefficient  Std. Error  t-Statistic ~ Prob. D(LsI(-2)) -0.387194  0.199305  -1.942721  0.0618
D(LSI(-3)) -0.152388 0.197806 -0.770439 0.4473
D(LSI{-4)) -0.507265 0.183132  -2.769937 0.0097
LSI(-1) 1116212 0.149731  -7.454805  0.0000 D(LSI(-5)) 0333544 0180274 1850212 00745
C 2045052  2.741533 7459518  0.0000 D(LSI{-8)) -0.399601 0.187806  -2.127731 0.0420
@TREND("2022M01")  0.021275  0.003936 5405684  0.0000 D(LSI(-7)) -0.268792  0.179883  -1.494265  0.1459
D(LSI{-8)) -0.488151 0.139481 -3.499767 0.0015
R-squared 0.558118 Mean dependentvar  0.020361 ¢ 3780587 2793498 1353352  0.1864
Adjusted R-squared 0538033  S.D. dependent var 0.370694  r_squared 0.735026 Mean dependent var 0.013935
S.E. of regression 0251954  Akaike info criterion 0.142560 Adjusted R-squared 0652793 S.D. dependent var 0.346868
Sum squared resid 2793154 Schwarz criterion 0.260655 S.E. of regression 0.204390 Akaike info criterion -0.121023
leali N Kol Sum squared resid 1.211478  Schwarz criterion 0.305531
:;Ogt“{(.eil.hmd g}??g;gg Baﬂganm?ﬂlnn Cr\ttE;r. ?;gzggg Log likelihood 12.35895 Hannan-Quinn criter. 0.032021
staustic : urbin-¥vatson sia : F-statistic 8.938300  Durbin-Watson stat 1.897488
Prob(F-statistic) 0.000000 Prob(F-statistic) 0000003
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Mull Hypothesis: LS| has a unit root
Exogenous: None

Null Hypothesis: LS| has a unit root
Exogenous: None

) At

Lag Length: 8 (Automatic - based on SIC, maxlag=9) Bandwidth: 6 (Newey-West automatic) using Bartlett kerel
t-Statistic Prob.® Adj. t-Stat Prob.*
Augmented Dickey-Fuller test statistic 2.111997 0.9905 Phillips-Perron test statistic 0.975827  0.9105
Test critical values: 1% level -2.625606 Test critical values: 1% level -2.615093
5"’? level -1.949609 5% level -1.947975
10% level -1.611593 10% level -1.612408
N - :
MacKinnon (1996) one-sided p-values. *MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation - - -
Dependent Variable: D(LSI) Residual variance (no correction) 0.134624
Method: Least Squares HAC corrected variance (Bartlett kernel) 0.019100
Date: 04/13/26 Time: 10:27
Sample (adjusted): 2022M10 2025M12
Included observations: 39 after adjustments
- - - Phillips-Perron Test Equation
Variable Coefficient  Std. Error  t-Statistic Prob. Dependent Variable: D(LSI)
LSI-1) 0004273  0.002023 2111997  0.0431 E:{g?&hﬁggsgﬁggﬂ 029
D(LSI(-1)) -0.759088 0149488  -5.077549 0.0000 P -| diusted): 2(522?«-102 2025012
D(LSI(-2)) 0471688 0191879 -2458261  0.0200 ample (adjusted). 20: :
D(LSI(-3)) 0223413 0103345 -1 155517 02570 Included observations: 47 after adjustments
D(LSI{-4)) -0.574899 0178607 -3.218795 0.0031 - . -
D(LSI(-5)) -0.376858 0179852 -2.095382  0.0447 Variable Coefficient ~ Std. Error  t-Statistic  Prob.
D(LSI{-6)) -0.432617 0188778 -2291674 0.0291
D(LSI{-7}) -0.292115 0.181520  -1.600271 0.1180 LSI(-1) 0.000894 0.002883 0.310039 0.7579
D(LSI{-8)) -0.506209 0.140752  -3.596452 0.0011
R-squared -0.000991 Mean dependent var 0.020361
R-squared 0718291  Mean dependent var 0.013935 Adjusted R-squared ~ -0.000991  S.D. dependent var 0.370694
ngEUSthd R-squared ggggégg il-(D-KdeF’fe”dePt var g?ﬁggg S.E. of regression 0.370877  Akaike info criterion 0.875157
Sﬁrﬁosqrja?rrgds Tesid 1287991 Schwarz crteron 0.272837 Sum squaredresid - 6327305 Schwarz criterion 0914522
Log likelihood 1116571  Hannan-Quinn criter 0.026677 Log likelinood -19.56619  Hannan-Quinn criter. 0.889970
Durbin-Watson stat 1922175 ’ ) Durbin-Watson stat 3.118704
E;g;ﬁ?&g?gﬁ;;@;ﬁ stationary MNull Hypothesis: LSl is stationary
v . . Exogenous: Constant, Linear Trend
Bandwidth: 5 (Newey-West automatic) using Bartlett kernel Bandwidth: 4 (Newey-VWest automatic) using Bartlett kernel
LM-Stat. LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0809723 Kiatkowski-Phillips-Schmidt-Shin test statistic 0.178122
Asymptotic critical values™ 1% level 0.739000 agymptotic critical values™ 1% level 0.216000
5% level 0.463000 5% level 0.146000
10% level 0.347000 10% level 0.119000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1) *Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Residual variance (no correction) 0.129330 Residual variance (no correction) 0.059007
HAC corrected variance (Bartlett kernel) 0.429684 HAC corrected variance (Bartlett kernel) 0.054612
KPSS Test Equation
ggsesnggr?tt Variable- LS| Dependent Varable: LS|
. y Wethod: Least Squares
Method: Least Squares Date: 04/13/26 Time: 10:33
Date: 04/13/26 Time: 10:31 Sample: 2022M01 2025M12
Sample: 2022M01 2025M12 neluded observations: 48
Included observations: 48
Variable Coefficient Std. Error t-Statistic Prob.
Variable Coefficient  Std. Error t-Statistic Prob.
c 18.32088 0.070527 2597724 0.0000
C 18.77072 0.052457 357.8327 0.0000 @ TREND("2022M01")  0.019142 0.002585 7404117 0.0000
R-squared 0.000000 Mean dependent var 1877072 R-squared 0.543746 Mean dependent var 1877072
Adjusted R-squared 0000000 SO dependent var 0.363431 Adjusted R-squared 0.533827 S.D. dependent var 0.363431
S.E. of regression 0.363431  Akaike info criterion 0.834157 S.E. of regression 0.248139  Akaike info criterion 0.09111€
Sum squared resid 6207845 Schwarz criterion 0873140 Sum squared resid 2.832357  Schwarz criterion 0.16908%
Log likelihood -19.01976  Hannan-Quinn criter.  0.848888 'Eogt“re't'hwd *g-41 ggggg BE”QE”\;\?Ut'”” crer g;g??gé
i -statistic 2 urpin-vwatson sta -
Durbin-\Watson stat 1.021373 Prob(F statistic) 0.000000
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DTLSI il.l.J ADF, KPSS , FP a5 mils :(3) oy gl

Null Hypothesis: DTLSI has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=8)

MNull Hypothesis: DTLSI has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=8)

t-Statistic Prob.”

Augmented Dickey-Fuller test statistic -8.808587  0.0000
Test critical values: 1% level -4 262735

5% level -3.552973

10% level -3.209642

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -§.384064  0.0000
Test critical values: 1% level 3646342

5% level -2 854021

10% level 2615817

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

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

Method: Least Squares

Date: 04113/26 Time: 11:13

Sample (adjusted): 2023M04 2025012
Included observations: 33 after adjustments

Variable Coefficient  Std. Error  t-Statistic ~ Prob.
DTLSI(-1) -2.346845 0266427 -8.808587  0.0000
D(DTLSI(-1)) 0546158 0152113 3.590472  0.0012
C 0197932 0131716 1802713 0.1437

@TREND("2022M01")  -0.006931  0.004075 -1.700869  0.0987

R-squared 0832234  Mean dependent var 0.004676
Adjusted R-squared 0814879  S.D. dependent var 0.506203
S.E. of regression 0.217798  Akaike info criterion -0.097289

Sum squared resid 1.375638  Schwarz criterion 0.084106
Log likelihood 5605265 Hannan-Quinn criter.  -0.036255
F-statistic 4795324 Durbin-Watson stat 2.014270
Prob(F-statistic) 0.000000

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

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

Method: Least Squares

Date: 04/13/26 Time: 11:12

Sample (adjusted): 2023M04 2025M12
Included observations: 33 after adjustments

Variable Coefficient  Std_ Error  t-Statistic ~ Prob.
DTLSI(-1) 2250688 02608448 -8.384064  0.0000
D(DTLSI(-1)) 0496706 0153947 3226469  0.0030
C 0.016596  0.039138 -0.424033 06746
R-squared 0815498 Mean dependent var 0.004676

Adjusted R-squared 0.803198 S.D. dependent var 0.506203
S.E. of regression 0.224564  Akaike info criterion -0.062806
Sum squared resid 1512867 Schwarz criterion 0.073241

Log likelihood 4036292 Hannan-Quinn criter. ~ -0.017030
F-statistic 66.29996  Durbin-Watson stat 1.925816
Prob(F-statistic) 0.000000

Null Hypothesis: DTLSI has a unit root
Exogenous: Constant
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -12.66189 0.0000
Test critical values: 1% level -3.639407

5% level -2.951125

10% level -2.614300

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

Residual variance (no correction) 0.060541
HAC corrected variance (Bartlett kernel) 0.028107

Phillips-Perron Test Equation
Dependent Variable: D{DTLSI)
Method: Least Squares

Date: 04/13/26 Time: 11:17

Sample (adjusted): 2023M03 2025012

Null Hypothesis: DTLSI has a unit root
Exogenous: None
Lag Length: 1 (Automatic - based on SIC, maxlag=8)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -8.488823  0.0000
Test critical values: 1% level -2.636901

5% level -1.951332

10% level -1 610747

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

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

Method: Least Squares

Date: 04113/26 Time: 11:15

Sample (adjusted): 2023M04 2025M12
Included observations: 33 after adjustments

Included observations: 34 after adjustments Variable Coefficient ~ Std. Error  t-Statistic ~ Prob.
Variable Coefficient  Std. Error  tStatistic  Prob. DTLSI-1) 2247673 0264780 -8.488823  0.0000
DTLSI) 483037 0449127 0.945094  0.0000 D(DTLSI(-1)) 0496563 0151897 3269084  0.0026
[ 0011874 0043497 -D272988 07866
R-squared 0.814392  Mean dependent var 0.004676
R-squared 0.755548  Mean dependentvar  -0.009347 Adjusted R-squared 0.808405 S.D. dependent var 0.506203
SE ofrcgrssion. 026322 Aakewmocreron  0jsioss  SEofregession 0221573 Akakeinfocrteron 0117438
Sum squared resid 2058380 Schwarz criterion 0240869 Sum squared resid 1521935  Schwarz criterion -0.026739
'EUQt”L‘_ELi_hUUd -gggggéé Bﬁﬂgﬁ”‘ﬁﬂ‘”” C”ﬁ’- g;g;ggg Log likelihood 3937695 Hannan-Quinn criter.  -0.086919
-statistic 2 urpin-vvatson stal 8 -
Prob(Fstatistic) 0.000000 Durbin-Watson stat 1.920112

67



) At

Null Hypothesis: DTLSI has a unit root
Exogenous: None
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

MNull Hypothesis: DTLSI has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Ad] t-Stat Prob * Adj. t-Stat Prob.*

Phillips-Perron test statistic -11.02445 0.0000 Phillips-Perron test statistic -12.81206  0.0000
Test critical values: 1% level -4 252879 Test critical values: 1% level 2 634731
5% level -3.548490 59% level ~1.951000
10% level -3207094 10% level 1610907

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

Residual variance (no correction) 0.058627
HAC corrected variance (Bartlett kernel) 0041342 Residual variance (no correction) 0.060682
HAC corrected variance (Bartlett kernel) 0.028499

Phillips-Perron Test Equation
Dependent Variable: D(DTLSI)

Method: Least Squares Phillips-Perron Test Equation

Date: 04/13/26 Time: 11:18 Dependent Variable: D(DTLS)
Sample (adjusted): 2023103 2025M12 Method: Least Squares
Included observations: 34 after adjustments Date: 04/13/26 Time: 11:19
Sample (adjusted): 2023403 2025M12
Variable Coefficient  Std Error  t-Statistic Prob. Included observations: 34 after adjustments
DTLSI(-1) -1.507214 0151016  -9.980507  0.0000 Variable Coefficient ~ Std. Error  t-Statistic ~ Prob.
C 0125845 0143635 0876146 03877

@TREND("2022M01"} -0.004517 0.004490 -1.006034 0.3222 DTLSI-1) 1.487849 0147019 -10.08611 0.0000
R-squared 0.763276 Mean dependent var -0.009347
Adjusted R-squared 0.748004  S.D. dependent var 0505137  R-squared 0.754978  Mean dependentvar  -0.009347
S.E. of regression 0.253575  Akaike info criterion 0177780  Adjusted R-squared 0.754978  S.D. dependent var 0.505137
Sum squared resid 1.993302 Schwarz criterion 0.312459 S.E. of regression 0.250041  Akaike info criterion 0.094586
Log likelihood -0.022255  Hannan-Quinn criter. 0.223709 Sum squared resid 2063174  Schwarz criterion 0.139479
F-statistic 4997721 Durbin-Watson stat 2.586445 Log likelihood -0.607956  Hannan-Quinn criter. ~ 0.109895
Prob(F-statistic) 0.000000 Durbin-Watson stat ~ 2.522010
MNull Hypothesis: DTLSI is stationary Null Hypothesis: DTLS! is stationary

Exogenous: Constant, Linear Trend

. . . E : Constant
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel X0genaus: Lonstan

Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

LM-Stal LI-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.079474 . - . - .
Asymptotic critical values™ 1% level 0.216000 KW|atknw_ak|-EhMps-Schm|dt-Sh|n test statistic 0.260224
a Asymptotic critical values*: 1% level 0.739000
5% level 0.146000
10% level 0.119000 5% level 0.463000
10% level 0.347000
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1) — - -
*Kwiatkowski-Phillips-Schmidt-Shin (1992, Table 1)
Residual variance (no correction) 0.081285 - -
HAC corrected variance (Bartlett kernel) 0.017989 Residual variance (no correction) 0.082849
HAC corrected variance (Bartlett kernel) 0.022960
KPSS Test Equation
Dependent Variable: DTLSI KPSS Test Equation
Method: Least Squares Dependent Variable: DTLSI
Date: 04/13/26 Time: 11:25 Method- Least Squares
Sample (adjusted): 2023M02 2025M12 Date: 04/13/26 Time: 11:20
Included observations: 35 after adjustments Sample (adjusted): 2023M02 2025M12
- — — Included observations: 35 after adjustments
Variable Coefficient  Std. Error t-Statistic Praob.
Variable Coefficient  Std. Error  t-Statistic Prob.
c 0.118235 0.155554 0.760089 0.4526
@TREND("2022M01") -0.003915 0.004914  -0.796774 0.4313 c 0.000771 0.049363 0.015621 0.0876
R-squared 0.018875 Mean dependent var 0.000771 R-s
- -squared 0.000000 Mean dependent var 0.000771
ngEUSt]?d R-squared 'g-g;ggfg il-(D:kd?p]?”th var g-ﬁigggg Adiusted R-squared  0.000000 S.D. dependent var 0.292037
-E. of regression - ake Info criteron - S.E. of regression 0.292037  Akaike info criterion 0.404281
Sum squared resid 2.844973  Schwarz criterion 0.531245 Sum squared resid 2899704 Schwarz criterion 0448719
Log likelihood -5.741446  Hannan-Quinn criter. 0.473049 L I'kql'h d -6-[}?4911 H Qui it 0-419621
F-statistic 0.634850  Durbin-Watson stat 2.960001 79 LER0 S g0dggg o nn Crrer :
Prob(F_statistic) 0.431277 urbin-Watson stat :
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BDS Test for DTLSI

Date: 04/13/26 Time: 14:11
Sample: 2022M01 2025M12
Included observations: 48

Dimension BDS Statistic Std. Error z-Statistic Prob.
2 0.037592 0.009487 3.962475 0.0001
3 0058289 0.015429 A TTTaT4 0.0002
4 0078162 0.018800 4 157460 0.0000
5 0.076915 0.020057 3.834752 0.0001
G 0065735 0.019806 3.318930 0.0009

Raw epsilon 0448021

Pairs within epsilon 873.0000 VW-Statistic 0712653

Triples within epsilon 2296100 V-Statistic 0535534

Dimension Cim.n} c(m.n} C1n-{m-11ecl1.n-(m-13) c(1.n-(m-1)"k
2 2950000 0.525847 392 0000 0698752 0.488255
3 211.0000 0.399621 369 0000 0698864 0.341332
4 147 0000 0296371 3390000 0683468 0218209
5 a7 _ 00000 0208602 310.0000 0. 666667 0131687
G G3.00000 0.144828 2850000 0655172 0.079092

o o b Aol Jof e puddl @il o (5) W3y 3ol

Automatic ARIMA Forecasting
Selected dependent variable: DTLSI
Date: 04/13/26 Time: 12:17
Sample: 2022M01 2025M12
Included observations: 35

Forecast length: O

Mumber of estimated ARMA models
Mumber of non-converged estimatio
Selected ARMA model: (2,03{0,0)
AIC value: 0.0193970462295

12
ns: 0

= Eqguation Output

Dependent Variable: DTLSI
Method: ARMA Maximum Likelihood
Date: 04/13/26 Time: 12:17
Sample: 2023M02 2025M12
Included observations: 35

(BFGS)

Convergence achieved after 3 iterations
Coefficient covariance computed using outer product of gradients

“ariable Coefficient Std. Error t-Statistic Prob.
C -0.005041 0.018918 -0.266489 0.7916
AR(1) -0.753311 0167757 -4.490484 00001
AR(2) -0.502030 0169625 -2.959654 0.0059
SIGMASQ 0.046332 0012519 3. 701004 0.0008
R-squared 0440764 Mean dependent var 0000771
Adjusted R-squared 0.386645 S.D. dependent var 0292037
S E. of regression 0228714 Alkaike info criterion 0.019397
Sum squared resid 1.621618 Schwarz criterion 0197151
Log likelihood 3.660552 Hannan-Quinn criter. 0.080758
F-statistic 8144265 Durbin-VWatson stat 1.818702
Prob{F-statistic) 0.000383
Inverted AR Roots - .38+ 600 -.38-.60i
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Dependent Variable: DTLSI

Method: ARMA Maximum Likelihood (OPG - BHHH)

Date: 0411326 Time: 12:32
Sample: 2023002 2025M12

Included observations: 35

Convergence achieved after 9 iterations
Coefficient covariance computed using outer product of gradients

Dependent Variable: DTLSI

) At

Method: ARMA Maximum Likefihood (OPG - BHHH)

Date: 04/13/26 Time: 12:31
Sample: 2023102 2025M12

Included observations: 35

Convergence achieved after 12 iterations
Coefficient covariance computed using outer product of gradients

Variable Coefficient ~ Std. Emor ~ {-Stafistic ~ Prob. Variable Coefficient  Std. Error  t-Statisfic ~ Prob.
AR(1) 0750440 0164989 4548422 0.0001 C 0005041 0018918 0266489 0.7916
AR(1) 0.753311 0167757  -4.490484  0.0001
AR(2) 0500107 0165219 -3026936  0.0048 AR
(2) 0502030 0169625 -2959654  0.0059
SIGMASQ 0046464 0012019  3.865758  0.0005 SIGMASQ 0046332 0012519 3701004 00008
R-squared 0439170 Mean dependentvar  0.000771 R-squared 0440764 Mean dependentvar  0.000771
Adjusted R-squared 0404118 S.D. dependent var 0292037 Adjusted R-squared 0.386645 S.D. dependent var 0.292037
SE. of regression 0.225433  Akaike info criterion -0.035005 S.E. of regression 0228714  Akaike info criterion 0.019397
Sumsquaredresid 1626241  Schwarz criterion 0098221 Sumsquaredresid 1621818  Schwarz criterion 0.197151
Log likelinood 3614156 Hannan-Quinncriter.  0.010926 Log likelihood 3660552 Hannan-Quinn criter.  0.080758
Durbin-Watson stat 1820314 F-statistic 8144265 Durbin-Watson stat 1.818702
i Prob(F-statistic) 0.000383
Inverted ARRoats - 38+601 - 38- 680 nvered ARRoots  -38+60i  -38-60)
Dependent Variable: DTLSI
Method: ARMA Maximum Likelihood (QPG - BHHH)
Date: 04/13/26 Time: 13:34
Sample: 2023002 2025M12
Includad observations: 35
Dependent Variable: DTLS| Conver_gence achieved after 4 iterati_ons _
Method: ARMA Maximum Likelihood (OPG - BHHH) Coefficient covariance computed using outer product of gradients
Date: 04/13/26 Time: 13:44 df. adjustment for standard errors & covariance
Sample: 2023M02 2025M12
Included observations: 35 . - .
Convergence achieved after § ferations Variable Coefficient ~ Std Error  t-Statistic ~ Prob.
Coefficient covariance computed using outer product of gradients
C 0.000290 0.047822 0006086  0.9952
Variable Coefficient ~ Std. Error  t-Statistic  Prob. AR(2) 0130607 0196350 -0BR5176 05107
c 0003937 0020450 0133495 08948 SIGMASQ 0.081395 0025537 3187324 0.0032
AR(1) 0497419 0160815 -3.093111 00041
SIGMASQ 0.062419 0019019 3281880  0.0025 R-squared 0.017547  Mean dependentvar  0.000771
o ] 0225595 Moo cenendent 0007 Adjusted R-squared ~ -0.043857  5.D. dependent var 0.292037
-5Uare 5 €dn aepenaent var 1 H HI. .
AdustedRsquared 019907 SD.dependentvar 0292037 o orregession 0298372 Akakenfocreron - 0501847
S.E. of regression 0261286 Akakeinfocrteron 024353  oumsquaredresid 2848624  Schwarz criterion 0635163
Sum squared resid 2184652  Schwarz criterion 0.376851 Log likefinood 5782326 Hannan-Quinncriter.  0.547668
Log likelihood 1261877 Hannan-Quinn criter.  0.289556 F-statistic 0285750 Durbin-Watsonstat 2063925
F-statistic 5236913  Durbin-Watson stat 2.390122 o
ProbiF-statistc) 0.010776 Prob(F-satistc) D73
Inverted AR Roots -50 Inverted AR Roots ~ -00+.36i  -00-36i
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Dependent Variable: DTLSI Dependent Variable: DTLS
Method: ARMA Maximum Likelinood (OPG - BHHH) €pendent Variable: -
Date: 041326 Time: 12:43 Method: ARMA Maximum Likelihood (OPG - BHHH)

Sample: 2023M02 2025M12 gat& F“";ggﬁ ' U-glr;§2 51531“22
Included observations: 35 ampie. i

‘ N Included observations: 35
Convergence achieved after 3 iterations

Coefficient . 420 UsSing oL duct of aradiert Convergence achieved after 7 iterations
OETIICIENt COvarance Computed LISing OULEr proalict of gradients Coefficient covariance computed using outer product of gradients

Variable Coefficient ~ Std. Emor ~ t-Statistic ~ Prob. Variable Coefficient  Std. Error  t-Statistic  Prob.
AR(2) 0130621 0182940 -0.714010  0.4802 AR(1) 0496459 0157409 -3.153938  0.0034
SIGMASQ 0081395 0024065 3382326  0.0019 SIGMASQ 0.062455  0.018937 2.298044  0.0023
R-squared 0.017545 Mean dependentvar ~ 0.000771 R-squared 0246158  Mean dependent var 0.000771

Adjusted R-squared ~ -0.012226  S.D. dependent var 0.292037 Adjusted R-squared 0223314  S.D. dependent var 0.292037
S.E. of regression 0293816  Akaike info criterion 0.444706 S.E. of regression 0257371 Akaike info criterion 0.186936

Sum squared resid 2848828  Schwarz criterion 0533583 Sum squared resid 2.185919  Schwarz criterion 0.275813
Log likelihood 5782348 Hannan-Quinn criter.  0.475386 Log likelihood -1.271387  Hannan-Quinn criter. ~ 0.217617
Durbin-Watson stat 2 963939 Durbin-Watson stat 2390213

Inverted AR Roots ~ -00+.36i  -.00-36i Inverted AR Roots -50
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