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Abstract :

The study aims to analyze the impact of public spending and its various
components on human development in Algeria, based on quarterly data extending
from the first quarter of 1991 to the fourth quarter of 2019, using the linear Auto-
Regressive Distributive lags approach (ARDL). The study also estimates the optimal
size of public spending Towards human development using (HANSEN, 2000)
model, estimating the relationship between public spending and its various
components before and after the threshold level, in addition to assessing the relative
efficiency of public spending towards human development, and evaluating the
performance and efficiency of public spending using Data Envelopment Analysis.

The study concluded that there is a positive impact between public spending on
education and human development in Algeria, and a negative impact between total
public spending, public spending on health, and public investment spending and
human development, we also found that the optimal size of public spending on
human development in Algeria is a maximum of A quarterly basis as a percentage of
the GDP is estimated at 8.67% for total public spending, 0.36% for health public
spending, 5.35% for public consumption spending, 2.63% for investment public
spending, while the optimal size of public spending on social transfers, at a
minimum, is 1.88% of the GDP, We also found that the relationship between human
development and total public spending, public spending on health, public
consumption spending, and public investment spending takes the form of an inverted
U-shaped, while the relationship between human development and public spending
on social transfers takes a U-shaped. The results of the competency analysis also
showed that Algeria is performing below efficiency frontier.

Key words : Human Development, Public Expenditure, Hansen Model, Optimum
Size, Relative Efficiency, Data Envelopment Analysis
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352 | 76.09 | 21.56 | 3.12 | 39.6 | 99.32 | 30.78 | 48.06 | 3.38 | 3.06 35 St
398 | 77.98 | 8.68 | 428 | 429 | 96.46 275 | 65.15 | 252 | 4.32 354 Wi
482 | 7225 | 235 | 348 | 465 | 101.14 | 46.32 | 66.62 | 3.56 | 4.18 28.6 RIE]
3.94 | 67.11 | 31.44 | 3.62 41 81.26 | 2456 | 65.13 | 478 | 3.52 | 62.2 Ul guuiigy
5.62 | 81.86 | 458 | 5.22 59 111.09 | 11.8 | 79.24 | 6.18 | 3.78 81.8 s
3.2 76.52 | 13.44 | 334 | 437 | 9532 | 28.06 | 71.21 | 2.88 2.7 36.8 g5
4.44 | 76.14 | 13.08 | 3.62 | 40.9 | 103.39 | 30.26 | 58.11 | 2.32 | 2.62 | 32.6 393185
328 | 71.30 | 1992 | 222 | 39.6 | 83.86 | 30.46 | 56.87 | 4.32 | 3.42 342 s
5.9 82.48 | 3.52 | 438 62 103.65 | 11.82 | 75.37 | 5.16 | 2.78 69.8 ()
3.98 | 70.75 | 23.36 | 4.38 40 84.69 | 21.28 | 59.60 | 4.02 | 3.94 | 35.2 IEPRY]

4 7576 | 13.84 | 3.2 417 | 85.63 | 1594 | 57.07 | 3.56 3 27.6 Ol
4.42 | 8290 | 296 3.7 56.6 | 101.98 | 20.2 | 70.93 | 3.72 2 45.4 Wiky)
4.6 74.07 | 15.1 4.48 46 7498 | 1454 | 57.85 | 4.68 | 3.78 48.6 03,31
426 | 75.11 7.5 3.26 47 95.08 | 17.86 | 60.94 | 4.82 2.7 43.2 oSt
5.6 81.98 3 3.64 | 61.9 | 100.01 | 22.64 | 83.78 | 3.7 312 | 542 | dggedt by
232 | 7876 | 7.12 | 4.96 46 72.34 | 284 | 5763 | 264 | 286 | 278 Ol
55 7546 | 6.92 | 524 | 548 | 84.46 | 2836 | 78.69 | 474 | 486 | 49.6 (R[W
214 | 63.93 | 55.08 | 2.36 29 3150 | 294 | 4539 | 248 | 3116 | 292 Wlyyge
418 | 7492 | 13.94 | 292 47 99.66 | 27.78 | 72.51 | 3.14 2.8 31.8 oS
4.62 | 75.72 | 21.76 | 2.92 43 71.31 | 29.86 | 65.69 | 3.58 2.8 37.8 PN
512 | 82.23 2.2 5.2 64 114.74 | 12.06 | 83.28 | 6.46 | 3.96 86 L




328 | 75.78 | 12.18 | 2.58 41 99.97 | 4594 | 71.23 | 2.78 25 36.8 9!
41 7753 | 4.18 356 | 529 | 108.11 | 1996 | 7594 | 3.88 | 2.78 61.2 1 g4
534 | 79.76 | 6.68 574 | 50.5 | 105.10 | 15.42 | 66.53 | 5.78 5.1 67.4 kb
4 7132 | 7.02 3.58 | 48.9 | 100.89 | 34.48 | 70.28 | 3.08 3 28.4 L)
512 | 74.64 | 7.26 4.2 45 112 1432 | 6476 | 5.26 | 3.88 48.4 L5 gt
432 | 62.48 | 28.62 | 2.32 42 106.46 | 25.8 | 67.06 | 540 | 2.96 43.6 | Giyd Qg
572 | 8215 | 2.76 358 | 559 | 12474 | 21.1 | 7459 | 3.72 | 2.78 58.4 Lot
5.02 | 76,50 | 11.2 3.3 45 102.99 | 27.48 | 68.34 | 3.14 | 3.46 43.6 WSy
3.82 | 7593 | 14.82 | 3.58 42 89.41 | 33.64 | 65.71 | 3.72 | 3.26 40.4 P
6.34 | 77.28 6.7 526 | 58.8 | 95.44 | 22.04 | 76.27 | 5.68 52 69.2 SOyt
440 | 7573 | 13.35 | 3.78 | 4755 | 9474 | 2487 | 67.09 | 4.03 | 3.36 | 46.14 Lo gl
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10.58 2.87 4613,42 1.72 0.30 30.68 St
14.71 3.06 4309,61 0.82 0.60 38.4 Wi
5.29 3.22 5784,93 6.55 1.39 38.38 Olongg 3
17.47 3.87 7157,55 3.09 1.37 17.9 Ulguis
7.16 1.61 49106,50 0.73 1.16 27.08 S
9.77 3.58 6970,14 1.87 0.50 23.24 gl oS
3.79 3.39 5024,14 2.16 0.87 26.72 3931551
11.43 3.90 2654,08 6.47 0.42 17.18 s
9.29 0.79 41445,34 0.96 1.88 29.76 L b
4.99 5.46 3484,77 1.95 0.11 16.16 Lo 9451
11.77 2.25 6412,09 9.91 2.40 31.08 Ol
10.15 ~0.49 3515221 1.26 4.66 33.5 Utk
13.12 3.27 3494,97 4.35 0.52 30.96 RO
2.20 0.97 38968,56 2.41 5.09 25 CysS
3.47 3.20 24504,65 1.32 0.47 27.52 Lyl byeS
6.48 3.95 6957,43 3.11 0.94 15 oL
3.23 4.75 10003,58 1.37 0.50 19.36 Yl
9.74 2.96 1668,89 1.92 0.67 32.28 Lilyyge
4.59 2.08 9705,27 1.07 1.37 23.82 S




9.24 3.93 3019,90 0.92 0.35 22.78 o pall
3.56 1.15 89214,29 0.91 1.09 21.24 .
3.42 4.90 5613,77 1.07 0.55 21.74 !
8.25 3.39 13651,01 2.00 0.36 26.22 1
0.30 8.30 65796,56 5.20 0.81 32.82 s
6.08 1.28 11226,39 3.86 3.06 10.22 Losy
5.57 3.60 20491,93 2.97 0.97 22.98 I3 g
24.83 1.75 7458,87 1.70 0.85 16.18 Wi g
20.46 0.32 30514,33 1.61 7.99 33.2 Lt
10.04 5.00 12387,94 1.57 0.89 16.98 5
15.18 2.30 4180,08 0.76 0.79 28.98 g
2.26 3.08 38065,29 3.49 1.07 26.02 Sy
8.66 3.03 18356.08 2.55 1.12 25.27 L gial
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40.55 24.78 36.46 5.85 4.19 18.82 Syl
29.52 23.83 27.45 5.99 3.55 11.08 Wi
35.77 22.61 22.81 5.40 2.64 10.89 Ol )3
35.15 30.37 32.55 5.97 8.20 19.47 (HPWE9
40.65 17.62 23.54 10.38 3.27 20.92 s
30.32 27.15 22.09 7.09 4.54 14.01 e glsS”
39.56 12.91 25.44 7.80 4.73 13.67 3931
32.62 30.31 16.02 4.72 2.60 11.25 s
57.96 47.74 22.23 11.28 5.53 23.77 (I
17.75 15.34 31.59 2.93 3.43 9.27 Lo 9211
17.19 18.94 25.94 7.00 3.39 11.01 Ol
49.96 43.01 18.49 8.90 4.16 19.67 Wy
32.95 27.84 22.41 8.03 3.40 16.88 RIS
45.58 40.88 19.34 3.28 3.80 18.74 oSt
19.49 21.66 30.01 6.61 5.12 14.79 dygod! bygS
28.91 26.56 24.75 7.74 2.02 12.91 oL




25.66 19.14 24.14 3.55 5.14 12.91 Yl
20.85 18.89 35.70 3.92 3.02 13.29 Ll yae
27.49 21.51 22.18 5.78 5.00 11.85 S
32.15 26.89 30.85 5.50 5.45 18.88 < ol
46.13 35.73 23.16 9.28 7.27 21.77 9!
21.24 18.89 23.25 4.83 3.32 11.68 Py
42.70 35.22 19.94 6.40 4.86 18.24 1 g
33.18 21.06 36.17 222 3.78 14.99 kb
34.89 27.20 21.66 5.15 3.99 18.41 Loty
35.95 27.20 2472 4.54 5.12 22.82 L3 gad!
31.92 33.39 20.19 7.64 5.64 20.23 Ly 31 g
44.92 20.90 20.11 8.94 4.50 19.74 Ll
33.94 31.06 27.60 4.64 4.33 14.38 WSy
29.29 30.66 21.71 6.49 6.23 18.39 P
31.32 5.42 22.29 3.55 1.64 10.73 Lyl
33.73 25.96 24.99 6.17 4.32 15.98 Jagealt
57.96 47.74 36.46 11.28 8.20 23.77 & gl ol
17.19 5.42 16.02 222 1.64 9.27 Lt dedlt
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Ll ¢ g5 el VRS Ligall ¢ i el vrRs _ (CCR)
(BCC) (BCC)
wmz  CAN, QAT  0.532 e IRN 0425 0360 DZA a4
ailze. QAT,KOR  0.694 sl IRN 0.580  0.553 ALB LU
Lailize CAN, QAT 0.598 FRUER IRN 0.481 0.433 AZE O3
stz CAN, QAT  0.782 Ll QAT, 0.607 0573 BWA s,
KOR
dadlus CAN 1.000 Fuadlus CAN 1.000 0.673 CAN 1S
isz QAT,KOR  0.639 Sl IRN 0.567 0504 COL  LaJs
wmz  CAN, QAT 0.497 e IRN 0.436 0341 ECU sy
isz QAT,KOR  0.651 e IRN 0.526 0.496 EGY .
Lablize NOR 0.857 Lzl QAT, 0.540 0.419 FRA (e

KOR




d?

- IDN 1.000 - IDN 1.000 1.000 IDN WOEPRL]
B o IRN 1.000 B e IRN 1.000 098 IRN oy
Lailize NOR 0.604 FRUES IDN, IRN  0.347 0.343 ITA Wley)
Azl QAT 0.838 LBl QAT, 0.710 0.636 JOR a1

KOR
wse CAN, NOR 0.659 ailie IDN, KOR 0.411 0.409 KWT s
Padlus KOR 1.000 Padlae KOR 1.000 0.989 KOR bysS
Ay geodt
Labliae QAT, KOR 0.592 N IRN 0.593 0.477 LBN ok
iz QAT, KOR 0.950 Lailize QAT, 0.899 0.812 MYS e
KOR
iz QAT, KOR 0.666 AP IRN 0.823 0.635 MRT Lilyse
iz QAT, KOR 0.676 PR IRN 0.630 0560 MEX <.
izt QAT, KOR 0.636 5lze IRN 0.537 0.489 MAR Al
dadlze NOR 1.000 Padlus NOR 1.000 0.614 NOR A
izt QAT, KOR 0.689 5lze IRN 0.810  0.650 PER o
wilze  NOR, CAN 0.709 ailize QAT, 0.477 0.460 POL s
KOR
dadlze QAT 1.000 Padlus QAT 1.000 0.758 QAT kb
stz CAN, QAT 0.569 PR IRN 0.495 0.419 RUS L)
stz CAN, QAT 0.851 iailize QAT, 0.723 0.613 SAU 3snnl
KOR
iai  QAT, KOR 0.748 zilize IDN, KOR  0.578 0.575 ZAF s
Lay
Laslie CAN, NOR 0.674 Ll IDN, KOR  0.427 0.423 ESP (R
isz CAN, QAT 0.661 Syl IRN 0.505 0.492 TUR LS5
iz QAT, KOR 0.690 55z IRN 0.586 0.553 TUN e
wastze  QAT, KOR 0.999 Laslize QAT, 0.998 0.776  ARE <Ly
KOR
0.757 0.668 0.581 Lo ol
0.497 0347 0.341 Wt
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Sl el g arge el g0 drge CRS ey
Al £ 5 el VRS wigall ¢ 5 el vrs (CCR)
(BCC) (BCC)
watze  NOR,CAN  0.708 sl ARE 0392 0291 DZA sk
sz NOR,CAN  0.807 sl ARE 0.463 0391 ALB RN
sz CAN,ARE  0.798 sl ARE 0.623 0510 AZE ol
Lailize NOR 0.679 sl ARE 0.200 0.147  BWA i,
dadlze CAN 1.000 dadlze CAN 1.000 0.521 CAN (K
istze CAN,NOR  0.737 e ARE 0362 0281 COL  L.js
istze  CAN,NOR  0.759 e ARE 0349 0279 ECU sy
stz CAN,ARE  0.621 sl ARE 0.633 0403 EGY s
stz NOR,CAN  0.924 sl ARE 0.297 0292 FRA L
wastze  NOR, CAN 0.761 FUER ARE 0.481 0.382 IDN s
istz CAN,NOR  0.698 e ARE 0487 0354 IRN oy
Lailizs NOR, CAN 0.850 syl ARE 0.396 0.353 ITA Wlay
stz NOR,CAN  0.777 sl ARE 0.481 0.390  JOR SN
stz NOR,CAN  0.750 sl ARE 0.432 0339 KWT .50
stz CAN,NOR  0.865 sl ARE 0319 0293 KOR LS
iy
stz CAN,ARE  0.827 sl ARE 0.809  0.675 LBN ol
istz. CAN,NOR  0.888 e ARE 0319 0301 MYS
istz.  CAN,ARE  0.415 e ARE 0543 0233 MRT U,
Lailize NOR, CAN 0.733 Syl ARE 0.328 0.254 MEX  sL.%
stz NOR,CAN  0.629 sl ARE 0302  0.202 MAR
dadlze NOR 1.000 dadlze NOR 1.000 0.245 NOR s
istzz NOR,CAN  0.690 e ARE 0494 0355 PER  ,.J
istz CAN,NOR  0.828 e ARE 0336 0295 POL i,
sz CAN,NOR 0971 dadlize CAN, 0.605  0.439 QAT e
ARE
istz CAN,NOR  0.796 e ARE 0.413 0345 RUS L.,
istz NOR,CAN  0.842 e ARE 0319 0285 SAU  wsmd
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&
zaitze NOR,CAN  0.674 sl ARE 0290 0209 ZAF @ C.
L)
L2ilie NOR, CAN 0.902 FUER ARE 0.365 0.347 ESP Libw!
zaitzz NOR,CAN  0.762 sl ARE 0.380 0305 TUR LSy
Lailine CAN, NOR 0.709 syl ARE 0.264 0.201 TUN e
It ARE 1.000 il ARE 1.000 1.000 ARE oiyuw
0.787 0.474 0.352 Lo gzadl
0.415 0.200 0.147 St
DEAP il w2 o slazeVl adlall slasl e 2 plaad!
(o) 15Y1) sl 2300ll DEA LE z3ls 1703y goeled!
(el PSP) b peall ((ybned) el Jo aladt BLY1) b uad) 2 sl 3501
Sl gl g azge SNl g0 drge CRS ALt
Wil ¢ 5 el VRS Ligall ¢ 5 el vrRs _ (CCR)
(BCC) (BCC)
isi  NOR, QAT 0.405 e QAT 0.379 0237 DZA sk
asse  NOR, QAT  0.555 sl QAT 0371 0323 ALB RN
istze  NOR, QAT 0.400 Syl QAT 0414 0244  AZE ol
isze  NOR, QAT  0.334 e QAT 0371  0.194 BWA  u,.s,
Lailize NOR 0.609 Lailie NOR, 0.376 0.268 CAN s
QAT
asilze  QAT,NOR  0.421 sl QAT 0313 0228 COL  L.ds
wastze  QAT, NOR 0.398 sl QAT 0.286 0.208 ECU sy
iaslze QAT,NOR  0.440 sl QAT 0.468 0284 EGY o
Lailize NOR 0.718 daile QAT, 0.478 0.290 FRA L p
NOR
sz QAT,NOR  0.521 sl QAT 0.750  0.435 IDN sl
isz  QAT,NOR  0.415 e QAT 0319 0226 IRN o
ist NOR, QAT 0.832 il QAT, 0747 0416 ITA Uk
NOR
astze NOR, QAT 0.365 Sl QAT 0277  0.189  JOR o
asile  QAT,NOR  0.791 sl QAT 0.679  0.622  KWT .50
waslze  NOR, QAT  0.992 dailas NOR, 0.987 0553 KOR LS
QAT dgdl
Lailize QAT, NOR 0.528 RPN QAT 0.288 0.277 LBN ok
asz.  QAT,NOR  0.798 Sl QAT 0.632  0.602 MYS




&

Lailize NOR, QAT 0.364 Syl QAT 0.562 0.258 MRT sy
wastz NOR, QAT 0.462 syl QAT 0383 0272 MEX .
wastz NOR, QAT 0.420 Syl QAT 0.404 0253 MAR  _a
Lablas NOR 1.000 dablus NOR 1.000 0493 NOR  ay

wastz NOR, QAT 0.538 Syl QAT 0.462 0345  PER P
aastze QAT,NOR  0.791 il NOR, 0.647  0.446  POL Iy

QAT

Ey QAT, NOR 1.000 il QAT 1.000 1.000 QAT kb
wslze  QAT, NOR 0.645 sl5ze QAT 0.434 0.401 RUS s
aatze QAT,NOR  0.684 Syl QAT 0.486  0.450  SAU s
astze  NOR, QAT  0.278 syl QAT 0.290  0.147 ZAF  Cs-
L3

watze NOR, QAT  0.870 dailize NOR, 0.805  0.434  ESP bl

QAT

watze NOR, QAT  0.570 Syl QAT 0.480 0372  TUR R
aatze QAT,NOR  0.428 Syl QAT 0.343  0.240  TUN R
aatze  NOR, QAT  0.815 syl QAT 0.621  0.609 ARE oLy
0.593 0518  0.365 Lo gzadl

0.278 0.277  0.147 W1

DEAP mily @l 2 o slazeVU adlall slasl s 2 pleaad!
(bl Bmd) 2l Ggtn Jo 13V sl 2390l DEA JE z5ls 28 o3y ekl
() Lad) 8! PSP) Sl et ((5)bnad! (sylait alall BTy <blouadl 1 wald! #3500
Sl ol g dzge Nl o0 drge CRS A
Al ¢ 5 el VRS Wil ¢ 5 el vRs  (CCR)
(BCCO) (BCC)

dasliae ARE 0.556 Sl EGY,ESP 0450  0.337 DZA a4

Lailie ARE 0.625 Byl ESP, EGY  0.623 0.503 ALB LU
Lailie ARE 0.757 syl EGY,ESP 0.813 0.737 AZE oyl
hailze ARE 0.618 Syl ESP,EGY 0.525  0.421 BWA v,

Lailize ARE 0.889 Byl ESP, EGY  0.845 0.838 CAN lus”
asze  ARE,ESP  0.512 e EGY 0727 0510 COL  L.js
Auailize ARE 0.701 swz  EGY,ESP 0703  0.609 ECU sy

B e EGY 1.000 Byl o EGY 1.000 0712 EGY .

dasla ARE 0.931 izl ESP,ARE 0928 0927 FRA L b
dasla ARE 0.625 Sl EGY,ESP 0544  0.440 IDN L.
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bl ARE 0.632 syl ESP, EGY 0.662  0.538 IRN ol
sl EGY, ESP 0.917 sl ESP, EGY 0.965  0.832 ITA Wy
dailize ARE 0.722 syl EGY,ESP 0.806  0.711  JOR SN
sy ESP, EGY 0.812 Syl EGY,ESP 0917 0775 KWT .0
Lablize ARE 0.882 syl EGY, ESP  0.660 0.651 KOR LysS
i)
Lailize ARE 0.368 Suylzae EGY 0.646 0.329 LBN ok
bl ARE 0.868 U ESP, EGY  0.810 0.793  MYS Uil
bl ARE 0.340 sl EGY 0.448 0211 MRT Gl
Lalize ARE 0.660 sy sme ESP, EGY  0.787 0.657 MEX s
bl ARE 0.729 sl ESP, EGY 0592 0525 MAR _a
uailue ARE 0.806 Syl ESP, EGY 0.817 0.768  NOR  ~,4
Aailize ARE 0.514 Sl EGY 0.688  0.490 PER
b ESP 0.715 sl EGY,ESP 0868  0.715 POL s
uailue ARE 0.840 sl ESP, EGY  0.534 0.514 QAT a3
Aailize ARE 0.646 suz  ESP,EGY 0791  0.644 RUS L.,
bl ARE 0.806 sl ESP, EGY 0.768  0.721  SAU  ws..
it ARE 0.745 sl ESP, EGY 0875  0.745  ZAF s
L
b ESP 1.000 e ESP 1.000 1.000 ESP (IR
Auailize ARE 0.792 ium  EGY,ESP 0.686  0.638  TUR S
ise  ARE, ESP 0.618 sl ESP, EGY 0.778  0.615 TUN e
LBl ARE 1.000 Lablus ARE 1.000 0996 ARE oy
0.730 0.750 0.642 Lo grad)
0.340 0.448 0.211 Wt
DEAP gl ol 2 e slaze WU i)l slasl oo @ ezl
Ayl Bpadl) =350 el % a5l DEA U< ke :9‘.5) kol
Mkl g axalt VRS
HD INC HEA EDU HDI
0.437 0.180 0.381 0.404 0.437 DZA sk
0.599 0.205 0.398 0.475 0.599 ALB L
0.491 0.202 0.451 0.633 0.491 AZE Ol 3
0.505 0.165 0.394 0.205 0.505 BWA Ulgu g2




0.818 0.269 0.562 1.000 0.700 CAN s
0.584 0.175 0.325 0.358 0.584 COL LS
0.448 0.353 0.285 0.342 0.448 ECU R
0.547 0.153 0.481 0.760 0.547 EGY s
0.336 0.107 0.559 0.344 0.344 FRA L
1.000 0.305 0.787 0.452 1.000 IDN Lyt
1.000 0.269 0.308 0.481 1.000 IRN o)
0.386 0.113 0.986 0.400 0.396 ITA Uley
0.536 0.168 0.301 0.507 0.536 JOR o33!
0.377 0.112 0.627 0.409 0.387 KWT S
1.000 0.202 1.000 0.518 1.000 KOR  a,diL,s
0.591 0.173 0.294 0.731 0.591 LBN oL
0.693 0.250 0.638 0.325 0.715 MYS Lt
0.852 0.261 0.578 0.585 0.852 MRT Lt se
0.650 0.220 0.411 0.333 0.650 MEX o<
0.553 0.171 0.425 0.314 0.553 MAR Al
1.000 0.125 0.613 1.000 1.000 NOR s
0.825 0.243 0.474 0.469 0.825 PER o
0.455 0.141 0.366 0.598 0.455 POL iy
0.536 1.000 1.000 0.452 0.576 QAT s
0.512 0.171 0.451 0.484 0.529 RUS s,
0.488 0.165 0.457 0.314 0.521 SAU s
0.542 0.136 0.294 0.270 0.542 ZAF Uil oy
0.444 0.220 1.000 0.488 0.449 ESP Lt
0.515 0.151 0.529 0.373 0.537 TUR S
0.584 0.140 0.339 0.284 0.584 TUN s
0.590 1.000 0.627 1.000 0.628 ARE  ciuy
0.610 0.243 0.527 0.494 0.612 Lageal
0.377 0.112 0.285 0.205 0.344 Ll

DEAP by w2 e slazs VWU &)l slasl o @ ezl



Bpidl el 30 Sl ) o2 sl DEA WE wils 110,43y goukel

Ol ) o axgs VRS

HD INC HEA EDU HDI
0.823 0.712 0.910 0.746 0.790 DZA A
0.884 0.746 0.939 0.833 0.854 ALB L
0.816 0.744 0.856 0.833 0.804 AZE Do
0.773 0.771 0.795 0.727 0.783 BWA
0.994 0.939 0.982 1.000 0.980 CAN s
0.841 0.749 0.908 0.754 0.824 coL sl
0.835 0.717 0.900 0.774 0.803 ECU S
0.754 0.716 0.842 0.744 0.757 EGY s
0.947 0.930 0.986 0.895 0.941 FRA Lip
0.889 0.721 0.853 0.725 0.917 IDN L
1.000 0.733 0.897 0.845 1.000 IRN o)
0.936 0.915 0.999 0.881 0.932 ITA e,
0.807 0.693 0.862 0.750 0.779 JOR 553
0.787 0.963 0.909 0.709 0.842 KWT oS
1.000 0.916 1.000 0.949 1.000 KOR  ahiys
0.798 0.753 0.931 0.723 0.799 LBN ol
0.855 0.852 0.920 0.799 0.877 MYS L
0.565 0.598 0.733 0.457 0.596 MRT s
0.832 0.795 0.884 0.775 0.841 MEX  o.<
0.754 0.650 0.912 0.625 0.735 MAR A
1.000 0.982 0.982 1.000 1.000 NOR d
0.869 0.728 0.918 0.826 0.847 PER e
0.950 0.870 0.938 0.959 0.925 POL s
0.839 1.000 1.000 0.735 0.907 QAT e
0.881 0.841 0.849 0.913 0.878 RUS s
0.880 0.931 0.890 0.867 0.907 SAU g
0.753 0.725 0.697 0.789 0.758 ZAF  lap o
0.959 0.910 1.000 0.920 0.948 ESP !
0.870 0.850 0.939 0.809 0.875 TUR %
0.819 0.702 0.900 0.722 0.795 TUN i
0.915 1.000 0.949 1.000 0.954 ARE oy




0.859 0.811 0.906 0.809 0.860 S gralt

0.565 0.598 0.697 0.457 0.596 LSt
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Guris (2018) L) s 111 03y goelad!

Guris(2018) Unit Root Test

Date: 13/02/21 Time: 19:02 Guris(2018) Unit Root Test
Sample: 1 116 Date: 13/02/21 Time: 18:02
Included observations: 116 Sample: 1116

Included observations: 116

Series gov

. . Series hd
lonﬁLusdeenlz,TESt equation Trend ant;l Intercept Include in Test equation Trend and Intercept
F Stats _ 3044012 Fome 5 35382
Chosen |ag length: ) 2 (maximum lags: 2} Chosen lag length: 1 (maximum lags: 2)
Guris(2018) Test Stats: 16.51092 Guris(2018) Test Stats: 2480720
Please Cite: Guris B.(2018) A New Monlinear Unit Root Test Please Cite: Guris B.(2018) A New Monlinear Unit Root Test
with Fourier Function, Communications in Statistics-Simulation  with Fourier Function, Communications in Statistics-Simulation
and Computation, DO 10.1080/03610918.2018.1473591 and Computation, DOl 10.1080/02610918.2018.1473591
Guris(2018) Unit Root Test
Date: 13/02/21 Time: 19:02 Guris(2018) Unit Root Test
Sample: 1116 Date: 13/02/21 Time: 19:02
Included observations: 116 sample: 1116
Included observations: 116
Series gh Series ge
'C”EL”SG:H";_TEH equation Trend a"? Intercept Include in Test equation Trend and Intercept
. Ch k: 1
F Stals 7209867 F atate 5378765
0“959” lag length: 1{maximum lags: 2) Chosen lag length: 2 (maximum lags: 2)
Guris(2018) Test Stats: 49 24061 Guris(2018) Test Stats: 16.00282
Please Cite: Guris B.(2018) A New MNonlinear Unit Root Test Please Cite: Guris B.(2018) A New Nonlinear Unit Root Test
with Fourier Function, Communications in Statistics-Simulation  with Fourier Function, Communications in Statistics-Simulation
and Computation, DOL 10.1080/03610918.2018.1473591 and Computation, DOl 10.1080/03610918.2018.1473591
Guris(2018) Unit Root Test Guris(2018) Unit Root Test
Date: 13/02/21 Time: 19:02 Date: 13/02/21 Time: 19.02
Sample: 1116 Sample: 1 116
Included observations: 116 Included observations: 116
Series  gc Series g3 !
Include in Test equation Trend and Intercept Include m_Testequatlon Trend and Intercept
Chosen k 2 Chosen k. 1
F Stats 84.59905
F Stats 3265602 Chosen lag length: 1 {maximum lags: 1)
Chosen lag length: 1 {maximum lags: 2) ; . i ’
Guris(2018) Test Stats: 16.87807 Guris(2018) Test Stats: 5124468

Please Cite: Guris B.(2018) A Mew Monlinear Unit Root Test
with Fourier Function, Communications in Statistics-Simulation
and Computation, DOl 10.1080/03610818.2018.1473591

Please Cite: Guris B.{2018) A New Monlinear Unit Root Test
with Fourier Function, Communications in Statistics-Simulation
and Computation, DOl 10.1080/03610918.2018.1473591



WWith Constant

WWith Constant & Trend

With Constant

WWith Constant & Trend

MHotes:

c: Probability based on

(College of Business and
Qassim University-KSA

Guris(2018) Unit Root Test

Date: 13/02/21 Time: 19:02
Sample: 1116

Included observations: 116

Series isr

Include in Test equation Trend and Intercept
Chosen k 1

F Stats 79.15887
Chosen lag length: 2 (maximum lags: 2)
Guris(2018) Test Stats: 25.05138

Guris(2018) Unit Root Test
Date: 13/02/21 Time: 19:02
Sample: 1116

Included observations: 116

Series gi

Include in Test equation Trend and Intercept
Chosen k 1

F Stats 2653187
Chosen lag length: 2 (maximum lags: 2)
Guris(2018) Test Stats: 2352934

Please Cite: Guris B.(2018) A New Monlinear Unit Root Test
with Fourier Function, Communications in Statistics-Simulation
and Computation, DOIl: 10.1080/03610918.2018.1473591

Guris(2018) Unit Root Test
Date: 13/02/21 Time: 19:02
Sample: 1 116

Included observations: 116

Please Cite: Guris B.(2018) A Mew Monlinear Unit Root Test
with Fourier Function, Communications in Statistics-Simulation
and Computation, DO 10.1080/03610918.2018.1473591

Guris(2018) Unit Root Test
Diate: 13/02/21 Time: 19:02
Sample: 1116

Included observations: 116

Series hs

Include in Test equation Trend and Intercept
Chosen k 1

F Stats 116.0577
Chosen lag length: 2 (maximum lags: 3)
Guris(2018) Test Stats: 1362257

Series eg

Include in Test equation Trend and Intercept
Chosen k 1

F Stats 36.56941
Chosen lag length: 1 (maximum lags: 1)
Guris(2018) Test Stats: 65.06902

Without Constant & Trend

WWithout Constant & Trend

Please Cite: Guris B.(2018) A Mew MNonlinear Unit Root Test

Please Cite: Guris B.(2018) A New Monlinear Unit Root Test

with Fourier Function, Communications in Statistics-Simulation  with Fourier Function, Communications in Statistics-Simulation

and Computation, DOl 10.1080/03610918.2018.1473591

and Computation, DOI: 10.1080/03610918.2018.1473591

EViews10 gl slezsVL 2llall slash o yzall

ADF Lzl gls 112 48y goukall

UNIT ROOT TEST RESULTS TABLE (ADF)
MNull Hypothesis: the vanable has a unit root

At Level
HD GOV GE GH
t-Statistic -1.4950 -1.2288 -2.3386 -1.1425
FProb. 0.5325 0.6598 o.1679 0.6969
no no no no
t-Statistic -1.9948 -2.3755 -2.3110 -2.0453
Prob. 0.5973 0.3907 0.4242 0.5699
nod nd no no
t-Statistic -1.3053 -0.0228 -0.5985 0.0609
FProb. 0.1762 06729 04560 o.70071
no no no no
At First Difference
d(HD) d(GOV) d(GE) d(GH)
t-Statistic -5.0343 -3.9442 -5.0471 -4.6004
Prob. 0.0000 0.0025 0.0000 0.0002
e e e e
t-Statistic -4.9233 -3.9361 -5.0445 -4.5818
Prob. 0.0006 0.0138 0.0004 0.00718
t-Statistic -5.0007 -3.9645 -5.0582 -4.6009
Prob. a.0000 80007 0.000a 0.0000
. . e

MacKinnon (1996} one-sided p-values.

[This Result is The QOut-Put of Program Has Developed By:
Dr. Imadeddin Alhfosabbeh

Economics

GS Gl GC EG HS ISR
-1.3783 -1.0387 -2.0150 -2.5501 1.6037 -0.1869
0.5903 0.7372 0.2802 0.1068 0.9995 0.9357
no no no no no no
-2.0361 -2.8905 -2.0176 -2.3748 -1.1504 -3.2887
O.5746 a2.7699 0.5857 02.3905 a2.9150 20738
nd nod nd nd no *
-0.0887 0.0572 -0.2943 -0.6037 26775 22018
06508 02.6988 O.5777 04536 2.9982 2.9933
no no no no no no
d(G5) d(Gl) d(GC) d(EG) d(HS) d(ISR)
-3.5737 -4.0090 -6.5367 -4.2925 -2.9590 -4.5376
f8.0079 82.0020 0.0000 o2.0008 02.0420 2.0003
P P Py pve P puve
-35484 -4.0339 -6.4777 -4 9258 -3.7465 -4.5139
20395 20704 2.O000 2.0006 20232 ROD2F
-3.5985 -4.0132 -6.5803 -4.2918 -2.0449 -3.3923
B.0004 a2.0007 2.0000 2.0003 a2.0397 20008
pu P Py P P puve

a: (*)Significant atthe 10%; (**)Significant atthe 5%; (***) Significant at the 1% and (no) Not Significant
b: Lag Length based on SIC

EViews10 pb, sleazeVU adlall slael o @ ydazall
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ARDL Error Correction Regression

Dependent Variable: D{HD)

Selected Model: ARDL(2, 2, 6,7, 5, 6)
Case 2! Restricted Constant and No Trend

Date: 03M12/21 Time: 00:03
Sample: 1116
Included observations: 109

ECM Regression
Case 2. Restricted Constant and No Trend

Dependent Variable: HD

Method: ARDL

Date: 03M12/21 Time: 00:03

Sample (adjusted). 8 116

Included observations: 109 after adjustments

Maximum dependentlags: 2 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (7 lags, automatic): GOV EG HS ISR KOF

Fixed regressors: C

Number of models evalulated: 65536
Selected Model: ARDL(2, 2, 6,7, 5, 6)

Variable Coefficient Std. Error t-Statistic Prob.
D(HD(-1}} 0.904330 0.043320 20.87555 0.0000
D{GOW) -0.019904 0.007760 -2.565003 0.0123
D(GOV(-1)) 0.027888 0.008025 3.475198 0.0009
D(EG) 0.054148 0.023369 2317065 0.0232
D{EG(-1)) -0.028254 0.031452 -0.898323 0.3719
D(EGI(-2)) 0.019518 0.027804 0.702005 0.4848
D(EGI(-2)) -0.003917 0.027443  -0.142750 0.8869
C(EG(-4}) -0.083456 0.031040 -2.688680 0.0088
D(EGI-5)) 0.085935 0.022601 3.802314 0.0003
D(HS) 0.028026 0.018028 1.554536 0.1243
D(HS(-1)) 0.005287 0.018919 0.279427 0.7807
DiHS(-2)) -0.003132 0.020532 -0.152561 08792
D(HS(-2)) -0.019029 0.020429  -0.931449 0.3546
D(HS(-4}) -0.015555 0.020507  -0.758499 0.4505
D{HS(-5)) 0.063985 0.018625 3435378 0.0010
D(HS(-6)) 0.058012 0.017611 3.293991 0.0015
D{SR) 0.035177 0.132609 0.265272 0.7915
DOISR(-1)) 0.066292 0.210115 0.315502 0.7533
D(ISR(-2)) -0.218788 0.209267  -1.045498 0.2992
D(ISR(-3)) 0.082125 0.208246 0.394363 0.6944
D(ISR(-4)) 0.351577 0136417 2577211 0.0119
D(KOF) -0.082679 0.031335 -2.638557 0.0101
D(KOF(-1)) 0.067364 0.044394 1.517409 01334
D(KOF(-2)) 0.014956 0.040025 0.373661 0.7097
D{KOF(-3)) 0.009621 0.040079 0.2400489 0.8109
D(KOF(-4)) -0.143066 0.045316  -3.157113 0.0023
D(KOF(-5)) 0121255 0.031511 3.848070 0.0002
CointEq{-1)* -0.250873 0.023908 -10.49320 0.0000
R-zquared 0908191 Mean dependent var -0.001743
Adjusted R-squared 0.877588 5.D. dependentvar 0.039764
S.E. of regression 0.013913 Akaike info criterion -5.495195
Sum squared resid 0.015678 Schwarz criterion -4.803839
Log likelinood 327.4881 Hannan-Quinn criter. -5.214825

Durbin-Watson stat 1.655059

* p-value incompatible with t-Bounds distribution.

F-Bounds Test

Mull Hypothesis: Mo levels relationship

Test Statistic Value Signif. ()] (1)
F-statistic 14.56446 10% 2.08 3
k 5 5% 239 3.38
25% 27 373

1% 3.06 415

Variable Coeflicient Std. Error t-Statistic  Prob.*

HD{-1) 1.653457 0.047037 3515254 0.0000

HD{-2) -0.904330 0.049590 -18.23625  0.0000

Gov -0.019904  0.012674 1570447 01205

GOV(-1) 0.035999 0.022130 1.626730 0.1080

GOV(-2) -0.027388 0.012780  -2182116 0.0322

EG 0.054148 0.026407  2.050564  0.0438

EG(-1) -0.056787  0.056334  -1.008050 0.3167

EG(-2) 0.047773 0.055663 0.858252 0.3935

EG(-3) -0.023436 0.052317  -0.447963 0.5555

EG(-4) -0.079539 0.054773  -1.452160 0.1508

EG(-5) 0169392 0056414  3.002636 0.0038

EG(-6) -0.085935 0.026655  -3.223931 0.0019

HS 0.028026 0.019893 1.408521 0.1630

HS(-1) -0.014706 0.032066 -0.458605  0.6478

H3(-2) -0.008419 0.032151  -0.261858 07941

HS(-3) -0.015896 0.032809  -0.484505 0.5294

HS(-4) 0.003474 0.032559 0.106698 0.9153

H3(-5) 0.079540 0.031870 2495751 0.0148

HS3(-6) -0.005973  0.031217  -0.191348 0.8488

HS(-7) -0.058012 0.020028  -2.896431 0.0049

ISR 0.035177 0.160029 0.219319 0.8266

ISR{-1) 0.016437 0356195  0.046145 09633

ISR(-2) -0.285080 0373673 0762912 04479

ISR(-3) 0.300913 0372780 0.807212 04221

ISR(-4) 0.269452 0353725 0.761756 0.44588

ISR(-5) -0.351577 0170949  -2.056618 0.0432

KOF -0.082679 0.034801  -2.375777  0.0201

KOF(-1) 0.138304 0.078012 1.772865 0.0803

KOF(-2) -0.052408 0.078741  -0.665580 05077

KOF(-3) -0.005335  0.075854  -0.070330 0.9441

KOF(-4) -0.152687  0.079935  -1.910148 0.0599

KOF(-5) 0264321 0.079560 3322293 0.0014

KOF(-6) -0.121255 0.034977  -3.466700 0.0009

c 0.418062 0.083603 5.000558 0.0000

R-squared 0.991807 Mean dependentvar 0234312

Adjusted R-squared 0988202 5.D.dependentvar 0133113

S.E. of regression 0.014458 Akaike info criterion -5.385103

Sum squared resid 0.015678 Schwarz criterion -4 545600

Log likelihood 327.4881 Hannan-Quinn criter. -5.044654

F-statistic 2751357 Durbin-Watson stat 1.655059
Prob{F-statistic) 0.000000

*Mote; pvalues and any subsequent tests do not account for model

selection.



ARDL Long Run Form and Bounds Test

Dependent Variable: D(HD )

Selected Model: ARDL(Z, 2,6, 7, 5, G)
Case 2' Restricted Constant and Mo Trend

Drate: 03M12/21 Time: 00:03
Sample: 1 116
Included observations: 102

Conditional Error Correction Regression

“Wariable Coeflicient Std. Error t-Statistic FProb.
Lo 0418062 0083603 5 000558 0. 0000
HD (1)~ -0.2508732 0027471 -0.122225 0.0000
GOV (-1 -0.011794 0.003860 -3.055526 0.00321
EG(-1) 0.025615 0.007680 3.3353567 0.0013
HS(-1) 0.0080332 00032501 2294336 0.0246
ISR(-1) -0.01467F7 0005589 -2 B26267 00108
KOF(-1) -0.011739 0.004432 -2.645800 0.0098
D{HD-1) 0.904330 0.049590 18.23625 0.0000
DGOV -0.019904 0.012674 -1.570447 0.1205
D{GOV(-1)) 0027888 0012780 2182116 00322
D(EG) 0.054143 0.026407 2050564 0.0438
DLEG-1)) -0.028254 0.035906 -0. 786900 0.4338
DHEGE-2)) 0.019518 0.029148 0.669629 0.5052
CHEG(-2)) -0.0032917 0028695 -0.126520 02918
DHEG(-4)) -0.02824585 0023100 -2.5213685 00128
DIEG(-5)) 0.085935 0.026655 3.223931 00019
D(HS) 0.028026 0.019893 1.408821 0.1630
DH{HS(-1)) 0.005287 0.021089 0. 250686 08027
DH{HS(-2)) -0.003132 0022156 -0.141381 08879
D{HS(-2)) -0.019029 0.021430 -0.887920 0.3774
D{HS(-4)) -0.015555 0.021524 -0.722664 0.4721
D{HS(-5)) 0.063985 0.020258 3.158530 0.0023
DH{HS(-6)) 0058012 0020029 28964321 00049
DISR) 0.03517F7 0150029 0.219819 0.8266
DsSR-1)) 0.066292 0.221850 0.298813 0.7659
DSRE-2)) -0.2187ss 0.222662 -0.982603 0.3290
D{ISR(-32)) 0082125 0218146 0376466 07076
CISR-4)) 03518577 0170949 2056618 004322
D{KOF) -0.082679 0.034801 -2.375777 0.0201
D{KOF=10) 0.067364 0.047815 1.408870 0.1630
DH{HOF(-2)) 0.014956 0.041200 0.357792 07215
D{KOF(=3)) 0.009621 0.041759 0.230390 0.8184
DHKIOF(—4)) -0 1432066 0048158 -2.970762 0.0040
DHKIOF(-5)) 0.1212855 0.024977 2. 486700 0.0009

= p—value incompatible with t-Bounds distribution.

Levels Equation
Case 2! Restricted Constant and Mo Trend

“Wariable Coeflicient Std. Errar t-Statistic Prob.

SO -0.047 010 0.014095 -2.324994 00013
EG 0.102105 0028272 3.611461 0.0005
HS 0.0322022 0012974 2468063 00159
ISR -D.058506 0020438 -2 862609 00054
KOF -0.045794 0017321 -2 7000322 0.0086

(o3 1.666431 0.263557 6.322852 0.0000

EC = HD - (-0.0470*G0OW + 0. 1021*EG + 0.0320*HS -0.0585*I5R -0.0468

FROF + 1.6664 )

F-Bounds Test

Mull Hypothesis: Mo levels relationship

Test Statistic Walue Signif. [[{e )] [
Asymptotic: n=1000
F-statistic 14 56446 10%5 208 3
k 5 5% 2.39 32.38
2.5% 2.7 373
1% 306 415
Actual Sample Size 109 Finite Sample: n=80
10%%G 2.303 2.154
5% 2.55 2.606
1% 3.351 4 587
Breusch-Godirey Serial Correlation LM Test
F-statistic 1317764 Prob. F(2.73) 0.2740
0Obs*R-squared 3798117 Prob, Chi-Square(2) 0.1497

p N[



Heteroskedasticity Test: ARCH

F-statistic
Obs*R-squared

1.377400 Prob. F(1,106)
1.285387  Prob. Chi-Square(1)

0.2432
0.2392

Test Equation:

Dependent Variable: RESIDMZ2

Method: Least Squares

Date: 023M12/21 Time: 00:04

Sample (adjusted). 9 116

Included observations: 108 after adjustments

GOk!

Ramsey RESET Tost

Equation: UNTITLED

Specification: HD HD(-1) HD(-2) GOV GOV(-1) GOV(-2) EG EG(-1) EG(-2)
EG(-3) EG(-4) EG(-5) EG(-6) HS HS(-1) H8(-2) HS(-3) HS(-4) HS(-5)
HS(-6) HS(-7) ISR ISR(-1) ISR(-2) ISR(-3) ISR(-4) ISR(-5) KOF KOF(-1)
KOF(-2) KOF(-3) KOF(-4) KOF(-5) KOF(-6) C

Omitted Variables: Squares of fitted values

0.2851

Variable Coefficient  Std. Errer  t-Statistic Prob.  |-gtatistic 1.076824 74
c 0.000127 2.51E-05 5.038931 0.0000 F-statistic 1.158551 (1' 7‘) 0.2851
RESIDAZ2(-1) 0.113367 0.096595 1173627 0.2432
R-squared 0.012828 Mean dependentvar 0.000143 F'“Sl summafy.
Adjusted R-squared 0.0032515 S.D. dependentvar 0.000217 8
S.E. of regression 0.000217  Akaike info criterion -14.01660 Test SSR 0.000242 1 0.000242
Sum squared resid 4.98E-06 Schwarz criterion -13.96693
Log likelihood T58.8963 Hannan-Quinn criter. -13.99646 R.Smd‘d SSR 0015678 75 0000209
F-statistic 1.377400 Durbin-Watson stat 1957537 Unrestricted SSR 0.015436 74 0.000208
Prob(F-statistic) 0.243175
16
Series: Residuals
Sample 8 118
Crbservations 109
hMean -2.55=-16
Median -0.000470
Maximum 0.022405
i mum -0.021914
Std. Dew. 0.012048
Skewness 0.079242
Kurtosis 3.241851
Jargue-Bera 0.378573
Frobability 0.827138
12 30
1.0 e
0.8
104 -
ol /\w\m
0
W
0.4 .
o S0
024
0.0 - 204 ’
-ﬂz IIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIII |||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
50 60 70 80 90 100 110 5 [+ 70 a0 a0 100 10
—— CUSUM of Sguares ----- 5% Significance | | — CUSUM - 5% Significance
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ARDL Error Correction Regression
Dependent Variable: D(HD)

Selected Model: ARDL(2, B, 6,1, 0, 6)

Case 2: Restricted Constant and Mo Trend

Date: 03(11/21 Time: 22:41
Sample: 1116
Included observations: 110

ECM Regression
Case 2: Restricted Constant and Mo Trend

Variable Coefficient Std. Error tStatistic Prob.
D{HD{-1})) 0774191 0.034487 22.44909 0.0000
D{GE) 0291718 0.037158 7.850749 0.0000
D{GE(-1)) -0.173043 0.058343 -2.965972 0.0039
D{GE(-2)) -0.025108 0.054850 -0.457757 0.6483
D{GE(-3)) 0.004440 0.055449 0.080081 0.9364
D{GE(-4)) 0.208568 0.056696 3678692 0.0004
D{GE(-5)) -0.100971 0.039093 -2.582839 0.0116
D{EG) 0.080852 0.019108 4231298 0.0001
D{EG{-1)) -0.069463 0.027511 -2.524887 0.0135
D{EGI(-2)) -0.003984 0.023716 -0167970 0.8670
D{EG(-3)) -0.006200 0.023603 -0.262674 07935
D{EG(-4)) -0.085885 0.025958 -3.308551 0.0014
D{EG(-5)) 0.050750 0.019615 2587295 0.0114
Di{HS) 0.025094 0.007444 3371166 0.0011
D{KOF) -0.047845 0.025330 -1.888905 0.0624
D{KOF-11) 0.0758232 0.036786 2061183 0.0424
D{KOF(-2)) 0.003053 0.033340 0.091574 0.9273
D{KOF(-3)) 0.009972 0.033361 0.298920 07657
D{KOF(-4)) -0.118993 0.036595 -3.251615 0.0017
D{KOF(-5)) 0117878 0.025627 4599746 0.0000
CointEq(-1)* -0.231840 0.020974 -11.05361 0.0000
R-squared 0924567 Mean dependent var -0.001727
Adjusted R-squared 0919862 S.D.dependentvar 0.039582
S.E. ofregression 0.011205 Akaike info criterion -5.974933
Sum squared resid 0.011174 Schwarz criterion -5.459387
Lag likelihood 3496213 Hannan-Quinn criter. -5. 765825

Durbin-Watson stat 1701329

Dependent Variable: HD
Method: ARDL

Date: 03/11/21 Time: 22:41
Sample (adjusted): 7 116

GOk!

14 é) &M\

Included observations: 110 after adjustments

Maximum dependent lags: 2 (Automatic selection)

Model selection method: Akaike info criterion (AIC)

Dynamic regressors (6 lags, automatic): GE EG HS ISR KOF

Fixed regressors: C
MNumber of models evalulated: 33614
Selected Model: ARDL(Z2, 6, 6, 1, 0, 6)

= p-value incompatible with t-Bounds distribution

F-Bounds Test

MNull Hypothesis: No levels relationship

Test Statistic value signif 10y 11y
F-statistic 1627791 10% 208 3
K 5 5% 239 338
2.5% 27 373

1% 3.08 415

Variable Coefficient Std. Error t-Statistic Prob.*
HD{-1) 1.542352 0.044904 3434757 0.0000
HD{-2) -0.774191 0.037820 -20.47028 0.0000
GE 0.291718 0.046567 6.264490 0.0000

GE(-1) -0.432979 0105593  -4.100462 0.0001
GE(-2) 0.147935 0106979 1.382842 01704
GE(-3) 0.029549 0.104739 0.282115 07788
GE(-4) 0.204128 0.106861 1.910212 0.0596
GE(-5) -0.309540 0.102386 -3.02327 0.0033
GE(-6) 0100871 0.048561 2079290 0.0407
EG 0.080852 0.020838 3.880038 0.0002

EG(-1) -0.106159 0046205  -2.297542 0.0241
EG(-2) 0.065479 0.047589 1.375936 01725
EG{-3) -0.002216 0.044518 -0.049786 0.9504
EG(-4) -0.079685 0.046208 -1.724480 0.0883
EG(-5) 0.136635 0.045727 2.988059 0.0037
EG(-6) -0.050750 0021515  -2.358861 0.0207
HS 0.025094 0.013278 1.889865 0.0623
H3({-1) -0.021223 0013314  -1.594058 0.1147
ISR -0.013677 0002487 -5.498668 0.0000
KOF -0.047845 0027612  -1.732745 0.0869
KOF(-1) 0.116458 0.063601 1.831070 0.0707
KOF(-2) -0.072770 0064854  -1.122064 0.2651
KOF(-3) 0.006819 0062724 0.110313 0.9124
KOF(-4) -0.128966 0064877  -1.987850 0.0501
KOF(-5) 0.236872 0.063439 3.733829 0.0003
KOF(-5) -0.117878 0.027779 -4.243466 0.0001
c 0.213445 0.029125 T.328608 0.0000
R-squared 0.994165 Mean dependent var 0.234636
Adjusted R-squared 0.892337 S.D. dependentvar 0.132545
S.E. of regression 0.011603 Akaike info criterion -5.865842
Sum squared resid 0.011174 Schwarz criterion -5.202997
Laog likelihood 3496213 Hannan-Quinn criter -5.506989
F-statistic 543.8773 Durbin-Watson stat 1701329

Prob(F-statistic) 0.000000

*Mote: p-values and any subsequent tests do not account for model

selection



ARDL Long Run Form and Bounds Test

Ciependent Variable: D{HD)
Selected Model: ARDL(2, 6, 6, 1, 0, 6)

Case 2 Restricted Constant and Mo Trend

Date: 023M11/21 Time: 22:41

Sample: 1 116

Included ocbservations: 110

Conditional Error Correction Regression

“Wariable Coefficient Std. Error t-Statistic Prob.
L 0.213445 0.029125 F.228608 0.0000
HDO(-1)* -0.231840 0023323 -9.9405656 0.0000
GE(-1) 0.031782 0009444 3.365477 o002
EG(-1) 0.0441586 0005962 T.405714 0.0000
HS(-1) 0.003871 0001354 2.858984 0.0054
ISR** 0013677 0.002487 -5.498668 0.0000
KOF-1) -0.007210 0002228 -3.236455 0,007
D{HD-13) 0774191 0037820 2047028 0.0000
D{GE) 0.291718 0045567 5.264490 0.0000
D{GE-1)) -0.173043 0067289 -2.571654 00119
D{GE(-2)) -0.025108 0.057397 -0.437447 0.6529
D{GE(-3)) 0.004440 0.055542 0.0755850 0.9397
D{GE(-4)) 0.2058558 0060816 3.429505 0.0009
D{GE(-5)) -0. 100971 0.045561 -2.079290 0.0407
DHEG) 0.030852 0020838 3.880035 00002
DHEG(-1)) -0.059463 0029755 -2.333681 00220
DHEG(-2)) -0.003954 0.024534 0161710 058719
DHEG(-3)) -0.006200 0.024577 -0.252262 0.8015
CHEG(-4)) -0.085885 0027119 -3.166919 o.00zZ2
DHEG(-5)) 0.050750 0021515 2.358861 00207
D(HS) 0.025094 0.013278 1.889865 00523
CH{KOF) -0.047845 0027612 -1.732745 0.0869
CKOF (=130 0.075823 0.039205 1.934021 00565
CKOF(-2)) 0.003053 0.034557 0.088351 0.92938
DKOF(-3)) 0.009972 0.034563 0.288528 O.7F7ar
D KOF(-4)) -0.118993 0.038482 -3.092183 00027
C{KIOF(-5)) 0117878 0027779 4. 243466 0.0001

* p—value incompatible with -Bounds distribution.
**Wariable interpreted as £ = Z(-1) + D(Z).
Levels Equation
Case 2: Restricted Constant and Mo Trend

Wariable Coefficient Std. Error t-Statistic Prokb.
GE 0137087 0.042652 3.214072 0.0019
EG 0.190461 0.018120 10.50532 0.0000
HS 0.016697 0.005912 2.824061 0.0059
ISR -0.058993 0.010102 -5.839237 0.0000
KOF -0.031099 0.009559 -3.253315 0.0017F
c 0.920656 0096664 9.524323 0.0000

EC =HD - (0A1371*GE + 0.1905*EG + 0.0167*H3 -0.0590*15R -0.0311*KOF

+0.9207 )

F-Bounds Test

Mull Hypothesis: Mo levels relationship

Test Statistic Walue Signif. ([} 11y
Asymptoticc n=1000
F-statistic 1627791 10% 208 3
k 5 5% 239 328
2 5% 27 373
1% 2086 415
Actual Sample Size 110 Finite Sample: n=80
10% 2.303 3.154
5% 255 3.606
1% 3.351 4. 587
Breusch-Godfrey Serial Correlation LM Test
F-statistic 1507771 Prob. F(3,80) 0.2189
Obs"R-squared 5886714 Prob. Chi-Square(3) 01173

p N[



Heteroskedasticity Test. ARCH

Ramsey RESET Test

F-statistic 1152604  Prob. F(1,107) 02854 Equation: UNTITLED
Obs*R- d 1.161635 Prob. Chi-Si 1) 0.2811 5
. = o Specification: HD HD(-1) HD(-2) GE GE(-1) GE(-2) GE(-3) GE(-4) GE(-5)
oot Equation GE(-6) EG EG(-1) EG(-2) EGI-3) EG(-4) EG(-5) EG(-8) HS HS(-1) ISR
Dependent Variable: RESID"2 KOF KOF(-1) KOF(-2) KOF(-3) KOF(-4) KOF(-5) KOF(-6) C
Method: Least Si -
pehod Least Sauares a2 Omitted Variables: Squares of fitted values
Sample (adjusted): 8 116
Included observations: 109 after adjustments ili
Variable Coefficient  Std. Error  tStatistic Prob tstatistic 1.056332 82 0.2939
c 9 19E-05 1.70E-05 5 406855 0.0000 F-statistic 1115837 (1.62) 02939
RESID"2(-1} 0.103067 0.096002 1.073594 0.2854
F-test summary.
R-squared 0.010657 Mean dependentvar 0.000102
Adjusted R-squared 0.001411  S.D. dependent var 0.000146 SumofSq  df  Mean Squares
SE. of regression_ 0.000145 Akaike im‘n_crit_erion -14 81525 Test SSR 0.000150 1 0.000150
Lo ikeinood | 602432 Hlannancouinn crter  ds7osas  Resticed SSR 0011174 83 0000135
F-statistic 1.152604 Durbin-Watson stat 1.979049 Unrestricted SSR 0.011024 82 0.000134
Prob(F-statistic) 0.285420
* Series: Residuals
Sample 7 118
Observations 110
Mean -2.88=-18
Median -0.000710
Maximum 0.0320908
Minimum -0.018527
Std. Dewv. 0.010125
Skewness 0.377539
Kurtasis 2.022447
Jargue-Bera 2.815485
Probakbility 0.270423
1.2 30
- - .
0 e
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ARDL Error Correction Regression

Dependent Variable: D{HD)

Selected Model: ARDL(4, 0, 10,9, 9,10}

Case 2 Restricted Constant and Mo Trend

Drate: 03M11/21 Time: 23:37
Sample: 1116
Included observations: 106

ECM Regression
Case 2: Restricted Constant and Mo Trend

Dependent Variable: HD
Method: ARDL

Date: 03/11/21 Time: 23:36
Sample (adjusted). 11 116
Included observations: 106 after adjustments
Maximum dependent lags: 4 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (10 lags, automatic): GH EG HS ISR KOF

Fixed regressors: C

Mumber of models evalulated: 644204

Selected Model: ARDL(4, 0, 10, 9,9, 10)

Variable Coefficient Std. Error t-Statistic Prob.
D{HD(-1)) 0.853813 0.092059 9.274629 0.0000
D{HD(-2)) 0.001808 0.137462 0.013151 0.98986
D{HD(-3)) -0.237646 0.087593  -2.713071 0.0088
D(EG) 0.087006 0.026793 3.247305 0.0019
D{EG(-1)) -0.067266 0.041194 -1.632907 01079
D{EG(-2)) 0.053480 0.039394 1.357562 01799
D{EG(-3)) -0.052271 0.038508 -1.357402 0.1799
D{EG(-4)) 0.040406 0.047927 0.843075 0.4027
D{EG(-5)) 0.000615 0.050567 0.012165 0.9903
D{EG(-6)) 0.041079 0.044373 0.925753 0.3584
D{EG(-T)) -0.095792 0.039215 -2.442680 0.01786
D{EG(-8)) 0137775 0.038676 3562337 0.0007
D{EG(-9)) -0.058268 0.024855 -2.344255 0.0225
Di{HS) -0.013298 0.014088 -0.943301 0.3494
D{HS(-1)) -0.017428 0.015443  -1.128542 0.2637
D{HS(-2)) 0.011525 0.016603 0.694162 0.4904
D{HS(-3) 0.017230 0.016855 1.022273 0.3108
D{HS(-4)) 0.014477 0.016735 0.865068 0.3908
D{HS(-5)) 0.067823 0.016720 4056312 0.0002
D{HS(-6)) 0.018976 0017764 1.068220 0.2898
D{HS(-7)) 0.035092 0.016841 2.083780 0.0416
D{HS(-8)) 0.045308 0.016650 2721162 0.0086
D{sSR) -0.089452 0.118453  -0.755165 0.4532
D{SR{-10 0.115997 0.179359 0.646730 0.5204
D{ISR(-2)) -0.061909 0180528 -0.342933 0.7329
D{ISR(-2)) -0.088923 0175613 -0.506359 0.6145
D{ISR(-4)) 0.249190 070337 2.049999 0.0449
D{ISR{-5)) -0.218846 0179300 -1.217161 0.2285
Di{SR{-6)) 0.060272 0.183379 0.328679 0.7436
D{SR{-TN 0.265571 0.176740 1.502613 0.1384
D{SR{-8)) -0.369579 0120177 -3.075286 0.0032
D{KOF) -0.064604 0.031278 -2.065502 0.0434
D{KOF(-1)) 0.080420 0.057155 1.407039 01648
D{KOF(-2)) -0.036377 0.058357 -0.623345 0.5355
D{KOF(-2)) -0.052210 0.056497 -0.924125 0.3593
DK OF(-4)) 0.050596 0.058804 0.860422 0.3931
D{KOF(-5)) 0.013571 0.060366 0.224812 0.8229
D{KOF(-6)) -0.030408 0.058141 -0.523000 0.6030
DH{KOF(-T)) -0.062334 0.056066 -1.111806 0.2708
D{KOF(-8)) 0.193767 0.056392 3.436063 0.0011
D{KOF(-9)) -0.107074 0.033263 -3.219029 0.0021
CointEg{-1)* -0.163874 0.022885 -7.160795 0.0000
R-squared 0.856021 Mean dependentvar -0.000943
Adjusted R-squared 0.927847 S5.D. dependentvar 0.040013
S.E. of regression 0.010748 Akaike info criterion -5.940318
Sum squared resid 0.007292 Schwarz criterion -4.3584993
Log likelihood 356.8369 Hannan-Quinn criter. -5.512588

Crurbin-Watson stat 2072275

* pvalue incompatible with +-Bounds distribution.

F-Bounds Test

Mull Hypothesis: Mo levels relationship

Test Statistic Value Signif. (0} (1)
F-statistic 6.638538 10% 2.08 3
k 5 5% 239 3.38
25% 27 373

1% 3.06 415

Variable Coefficient Std. Error t-Statistic Prob.*
HD{-1} 1.689939 0.110607 15.27880 0.0000
HD({-2) -0.852006 0.239202 -3561863 0.0007
HD({-3) -0.239454 0.235953  -1.014839 0.3144
HD({-4) 0.237646 0106151 2238767 0.0290
GH -0.084120 0032454  -2591935 0.0121
EG 0.087006 0.031179 2790531 0.0071
EG(-1) -0.140453 0072514  -1.936905 0.0576
EG(-2) 0120746 0.077678 1.554444 0.1255
EG(-3) -0.105750 0074330 1422721 0.1602
EG(-4) 0.092676 0.080544 1.150631 0.2546
EG(-5) -0.039790 0101986  -0.390155 0.6979
EG(-6) 0.040464 0.090311 0.443049 0.6558
EG({-7) -0.136871 0.081177  -1.686074 0.0872
EG{-8) 0.233567 0.073265 3187994 0.0023
EG(-9) -0.196043 0.067635  -2.898550 0.0053
EG(-10) 0.058268 0.030056 1.938627 0.0574
HS -0.013298 0.016367  -0.812535 0.4198
HS(-1) -0.013603 0025310  -0.537470 0.5930
HS(-2) 0.028953 0.026209 1.104711 0.2738
HS(-3) 0.005705 0.027067 0.210776 0.8338
HS(-4) -0.002753 0.026674 -0.103209 0.9182
HS(-5) 0.053345 0.026810 1.989773 0.0513
HS(-6) -0.048846 0027105  -1.802111 0.0767
HS({-7) 0.016116 0.028380 0567868 0.5723
HS({-8) 0.010216 0.027364 0.373330 07103
HS(-9) -0.045308 0.018487  -2.450762 0.0173
ISR -0.089452 0143207  -0.624632 0.5347
ISR{-1} 0.214202 0.304337 0.703831 0.4844
ISR{-2) -0.177906 0321579  -0553227 0.5822
I1SR(-3) -0.027014 0319527  -0.084544 0.9329
ISR{-4) 0438113 0.311860 1.404842 0.1654
ISR(-5) -0.568036 0311472 18237158 0.0733
ISR{-6) 0.279118 0327594 0.852026 0.3977
ISR(-7) 0.205299 0.329714 0.622657 0.5360
ISR(-8) -0.635151 0.300985  -2110241 0.0392
ISR(-9) 0.369579 0.143209 2580697 0.0124
KOF -0.064604 0.035788  -1.805202 0.0762
KOF{-1) 0.145692 0.092362 1577396 01201
KOF(-2) -0.116796 0110544  -1.056558 0.2951
KOF(-3) -0.015833 0107016  -0.147953 0.8829
KOF(-4) 0.102806 0103758 0.990824 0.3259
KOF(-5) -0.037025 0114333 -0.323832 0.7472
KOF(-6) -0.043979 0107755  -0.408136 0.6847
KOF(-T) -0.031927 0106100 -0.300910 0.76486
KOF(-8) 0.256101 0.105450 2428645 0.0183
KOF(-9) -0.300841 0.096267  -3.125048 0.0028
KOF(-10) 0.107074 0.040929 2616094 0.0113
c -0.020477 0.093463  -0.219089 0.8273
R-squared 0.996129 Mean dependentvar 0.234906
Adjusted R-squared 0.992992 SD. dependentvar 0.134867
5.E. of regression 0.011280 Akaike info criterion -5.827111
Sum squared resid 0.007393 Schwarz criterion -4.621025
Log likelihood 356.8369 Hannan-CQuinn criter. -5.338278
F-statistic 317.5547 Durbin-Watson stat 2072275
Prob(F-statistic) 0.000000

*Mote: p-values and any subsequent tests do not account for model

selection.



ARDL Long Run Form and Bounds Test

Dependent Variable: D(HD)

Selected Model: ARDL(4, 0, 10, 9, 9, 10)

Case 2: Restricted Constant and Mo Trend
Date: 03/M11/21 Time: 2337

Sample: 1 1186

Included ocbservations: 106

Conditional Error Correction Regression

Wariable Coeflicient Std. Errar t-Statistic Frob
L] ~-0.020477 0.0932463 -0.2190289 08273
HOH-1)3 -0.1632874 0.0233216 -4 918852 00000
GH** -0.084120 0.032454 -2 591935 00121
EG{-1}) 0.012819 0.007738 1.785860 0.0793
HS{-1}) -0.009474 0.004466 -2. 121547 00382
ISR(-1) 0.008753 0.005064 1.443557 0.1542
KOF-1) 0.000668 0.005611 0119067 0.9056
D(HD-1)) 0.853813 0.100540 8.492218 0.0000
D(HD-2)) 0.001308 0.145404 0.012432 0.9901
D{HD(-3)) -0.2237646 0108151 -2 238767 0.0290
CH{EG) 0.087006 0.031179 2790531 00071
DHEG-1)) -0.06T7266 0.045420 -1.449080 01527
DHEG(-2)) 0.052480 0.042293 1.264519 02111
D{EG(-2)) ~-0.052271 0.0406322 -1.22868257 0.20325
D{EG(-4)) 0.0404086 0.0524322 07706321 04441
D{EG(-5)) 0.000815 0.057217 0.010722 0.9915
D{EG(-6)) 0.041079 0.047405 0. B66547 0328982
DH{EG{-7)) -0.095792 0.0416326 -2 300696 0.0250
D{EG(-8)) 0137775 0.0415582 3316277 0.0016
D{EG(-9)) -0.058268 0.020056 -1.928627 00574
D{HS) -0.013298 0.016367 -0.812535 04198
D{HS(-1)) -0.017428 0.016810 -1.026786 0.3041
D{HS(-2)) 0.011525 0.017988 0640727 0.5242
D(HS(-3)) 0.017220 0.018534 0.929668 0.2564
D(HS(-4)) 0.014477F 0.018078 0.800840 0.4265
D(HS(-5)) 0.067823 0.017871 3.795061 0.0004
D(HS(-6)) 0.018976 0.012071 0.995049 0.2238
D{HS-7)) 0.035092 0.018099 1.928946 00574
D{HS(-8)) 0.045308 0.018487F 2450762 001732
DISR) -0.089452 0.143207 -0.624632 0.5247
D{ISR-1)) 0.115997 0190180 0.509992 0.5442
DSR2 ~-0.061909 01911326 -0.322901 07472
DOSRE-3¥) -0.0228922 0127122 -0.475190 06264
DSR4 0.2491790 0121204 1.927056 00529
DOSRE-5)) -0.218846 0.190646 -1.147915 0.2557
DOSR-6)) 0.060273 0.195609 0208128 07591
DOASRE-7)) 0.265571 0.128581 1408261 01644
DOSR{-8)) -0.369579 0.1432209 -2 580697 00124
D{KOF) -0.064604 0.035788 -1.805202 00762
D{KOF-1)) 0.080420 0.061161 1.314881 01937
D{KOF(-2)) -0.026377 0.062388 -0.583071 0.5621
DUKOF[-2)) -0.052210 0.059446 -0.878274 0.22324
DiKOF[-4)) 0.050596 0.062046 0.202522 0.4255
DUKOF[-5)) 0.012571 0.065957F 0205757 0.8277
DHKOF-6)) -0.0z204082 0061727 -0.492612 06241
DHKOF-7)) ~-0.062334 0.0591482 -1.053870 0.2963
DHKOF{-8)) 0193767 0.060645 32.195105 0.0023
DHKOF-9)) -0 107074 0.040929 -2 616094 00113

* p~value incompatible with t-Bounds distribution
**Wariable interpreted as Z = Z(-1) + D(Z)
Levels Equation
Case 2! Restricted Constant and Mo Trend

Variable Coeflicient Std. Error t-Statistic Prob.
GH -0.513220 0.211245 -2.429977 00182
EG 0.024225 0.040214 2091729 0.0409
HS -0.057212 0.029521 -1.9543222 0.0555
=R 0.052412 0.041295 1.274947 0.2074
KOF 0.004077 0.024145 01193299 0.9054
L] -0.124954 0577254 -0.2164632 0.8294

EC =HD - (-0.5133"GH + 0.0843"EG -0

-0.1250 )

0578*HS + 0.05247 ISR + D.0041~KOF

F-Bounds Test

Mull Hypothesis: Mo levels relationship

Test Statistic Walue Signif. 1oy 1y
Asymptotic: n=1000
F-statistic 6.638538 10% 2.0 3
5 5% 2.39 3.38
2.5% 2.7 273
1% 2.06 415
Actual Sample Size 106 Finite Sample: n=80
10%: 2302 2154
5% 255 32,606
1% 3.351 4. 587
Brousch-Godirey Serial Comelation LM Test
F-aiatiatic 0.590416 Prob F(2.56) 0.5526
Qos R-squared 2221658  Prob, Chi-Squars(z) 03293

p N[



Heteroskedasticity Test: ARCH

GOk!

Ramsoy RESET Tost

F-statistic 1.989812 Prob. F(2,99) 0.1204 Equation; UNTITLED
Obs*R-squared 5.857439 Prob. Chi-Square(3) 0.1188 Spocmcnllon' HD HD(.’) HD(-Z) HD(.3) HD(,‘) GHEG EG(,1) EC(-2) EG(
+3) EG(-4) EG(-5) EG(:6) EG(-7) EG(-8) EG(-9) EG(-10) HS HS(-1) HS(
Test Equation: +2) H8(-3) H8(+4) HE(+5) HS(-6) HS(-7) H8(-8) HS(-9) ISR ISR(+1) ISR(
Method: Laast Squares 2)I8R(-3) ISR(-4) ISR(-5) ISR(-6) ISR(-7) ISR(-8) ISR(-9) KOF KOF(
Date: 03(11/21 Time: 23:39 +1) KOF(-2) KOF(-3) KOF (-4) KOF (-6) KOF(-6) KOF (-7) KOF (-8) KOF(
Sample (adjusted): 14 116 -9) KOF(-10) €
Included observations: 103 after adjustments omm.o V.".N.‘ SW.’.‘ of m"d VNU”
Variable Coefficient Std. Error t-Statistic Prob.
c 7.35E-05 1.53E-05 4 808353 0.0000
RESIDM2({-1) 01786432 0100179 17832432 00776 l-atatistic 1.427988 57 0.1588
RESIDA2(-2) -0.133213 0.103392  -1.2884320 0.2008 Fstatistic 2039151 (1,57) 0.1588
RESID*2(-32) -0.103221 0107536 -0.960895 0.3389
R-squared 0. 056868 Mean dependent var 7 06E-05 F"." uummary
Adjusted R-squared 0.028289 S.0D. dependent var 0.000106 s
S.E. of regression 0.000104  Akaike info criterion -15.46617 Tost SSR 0000255 1 0000255
= i O7E- iteri -15.
Cog likaiinood 800 5076 Hamnancouinn trter  Anasirs  Resticted SSR 0007393 58 0000127
F-statistic 1.989812 Durbin-Watson stat 1.990358 Unrestricted S8R 0.007138 57 0.000125
Prob(F-statistic) 0120421
20
Series: Residuals
Sample 11 118
Observations 108
Mean -5.18e-18
Median -0.0008232
Mazimum D.018948
Minimum -0.024940
Std. Dewv. 0.0083251
Skewness -0.105051
Kurtosis 2.216791
Jargue-Bera 0.402820
Probability 0.8178320
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ARDL Error Correction Regression
Dependent Variable: D(HD)

Selected Model: ARDL(2, 2, 10, 9, 10, 10)
Case 2: Restricted Constant and Mo Trend
Date: 03/12/21 Time: 00:40

Sample: 1116

Included observations: 106

ECM Regression
Case 2: Restricted Constant and Mo Trend

Dependent Variable: HD

Method: ARDL

Date: 0312/21 Time: 00:40

Sample (adjusted). 11 116

Included observations: 106 after adjustments
Maximum dependent lags: 2 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (10 lags, automatic). GS EG HS ISR KOF
Fixed regressors: C

Number of models evalulated: 322102

Selected Model: ARDL(2, 2,10, 9, 10, 10)

ariable Coefficient Std. Error t-Statistic Prob.
D{HD{-1)) 0.909654 0.036578 24.86865 0.0000
DiGS) 0.0945086 0.020987 4507934 0.0000
D(GS(-1)) -0.047239 0.020031 -2.358299 0.0218
DI{EG) 0.113961 0.028503 3.998244 0.0002
D(EG(-1)) -0.102695 0.042749  -2.402291 0.0196
D(EG(-2)) 0.039551 0.040317 0.981001 0.3307
D(EG(-3)) -0.045687 0.040092  -1.139568 0.2582
D(EG(-4)) 0.050354 0.050146 1.004143 0.3196
D(EG(-5)) -0.045633 0.049640  -0.919286 0.3618
D(EG(-G6)) 0.022440 0.039423 0.569200 0.5715
D(EG(-7)) -0.061408 0.039252  -1.564403 01233
DHEG(-8)) 0.143064 0.040360 3.544697 0.0008
D(EG(-9)) -0.092488 0.025701 -3.598602 0.0007
D(HS) -0.024664 0.014775 -1.669348 0.1005
D(HS(-1)) -0.015452 0.015954  -0.968569 0.3369
D(HS(-2)) 0.011969 0.017198 0.695940 0.4883
D(HS(-3)) 0.012491 0.017617 0.709005 0.4812
D(HS(-4)) 0.022480 0.017884 1.257030 0.2139
D(HS(-5)) 0.072915 0.017827 4.080101 0.0001
D(HS(-6)) 0.017090 0.018586 0.919536 0.3617
DHS(-7)) 0.028408 0.017183 1.653257 0.1038
D(HS(-8)) 0.032592 0.016497 1.975681 0.0530
D(IsR) -0.096644 0127469 -0.758174 0.4515
D(SR{-1)) -0.050427 0.185019  -0.272550 0.7862
DISR-2)) -0.211982 0186639 -1.135786 0.2608
D(SR(-3)) -0.046134 0.185041 -0.249321 0.8040
D(ISR(-4)) 0.349595 0.181210 1.929230 0.0587
D(ISR{-51 -0.051837 0180722  -0.286834 0.7753
D(ISR(-6)) 0179131 0.183625 0.975525 0.3334
D(ISR{-T)) 0206022 0182400 1.129510 02634
D(ISR{-8)) -0.413552 0.176301 -2.345719 0.0225
D{ISR{-9)) -0.184182 01293058 -1.424304 0.1598
D{KOF) -0.035768 0.032641 -1.095825 0.2778
D{KOF(-1)) 0.064343 0.058032 1.108749 02722
Di{KOF(-2)) -0.051495 0.058336  -0.882726 0.3811
DIKOF(-3)) -0.030576 0.058311 -0.524363 0.6021
DiKOF(-4)) 0.038014 0.061238 0.620760 0.5372
Di{KOF(-5)) 0.010502 0.061479 0.170825 0.8650
DiKOF(-6)) -0.047092 0.057467  -0.819458 0.4159
Di{KOF(-7)) -0.039066 0.057738  -0.676611 0.5014
D{KOF{-8)) 0185577 0.058755 3.158513 0.0025
D{KOF(-9)) -0.120390 0.034652  -3.474221 0.0010
CointEg(-1y* -0.257806 0.020290 1270593 0.0000
R-sguared 0.953002 WMean dependentwvar -0.000943
Adjusted R-squared 0921670 S.D. dependentvar 0.040013
S.E. ofregression 0.011198 Akaike info criterion -5.855060
Sum squared resid 0.007901 Schwarz criterion -4 774609
Log likelinood 353.3182 Hannan-Quinn criter. -5.417147

Durbin-Watson stat 1.861205

* p-value incompatible with t-Bounds distribution.

F-Bounds Test

Mull Hypothesis: Mo levels relationship

Test Statistic Value Signif. 1oy (1)
F-statistic 20.86649 10% 2.08 3
k 5 5% 239 338
2.5% 27 373

1% 3.06 415

Variable Cuoeflicient Std. Error t-Statistic Prob.*
HD(-1) 1.651849 0.051624 31.99788 0.0000

HD(-2) -0.909654 0.051585 -17.63419 0.0000

G5 0.094608 0.039574 2.390609 0.0201

GS(-1) -0.124100 0.065979 -1.880900 0.0651
GS(-2) 0.047239 0.036394 1.297991 0.1995
EG 0.113961 0.034148 3.337485 0.0015

EG{-1) -0.187693 0.077794 -2.412694 0.0191
EG(-2) 0.142246 0.080133 1775116 0.0812

EG{-3) -0.085239 0.076841 -1.109283 0.2720

EG{-4) 0.096041 0.084729 1132713 0.2621
EG(-5) -0.095987 0.104391 -0.919497 0.3617

EG{-6) 0.068073 0.083551 0.814744 0.4186

EG{-7) -0.083846 0.075261 -1.114073 0.2699
EG{-8) 0.204470 0.076117 2.5686265 0.0095
EG{-9) -0.235552 0.059889 -3.370358 0.0014

EG{-10} 0.092488 0.029921 3.091127 0.0031

HS -0.024664 0.017705  -1.393031 0.1690

HS{-1) -0.007141 0.026321 -0.271316 0.7871

HS({-2) 0.027421 0.027209 1.007806 0.3178

HS(-3) 0.000522 0.027750 0.018819 0.9851

HS(-4) 0.009989 0.027823 0.359030 0.7209
HS(-5) 0.050435 0.028325 1.780575 0.0803

HS(-6) -0.055825 0.029395 -1.899098 0.0626

HS({-7) 0.011318 0.028232 0.400895 0.6900

HS(-8) 0.004184 0.028215 0.148295 0.8826
HS(-9) -0.032592 0.019875  -1.639875 0.1065
ISR -0.095644 0.154338 -0.626192 0.5337
ISR({-1) 0.053442 0.321008 0.156482 0.86584

ISR(-2) -0.161555 0.331508 -0.487336 0.6279
ISR(-3) 0.165847 0.334251 0.496176 0.6217
ISR({-4) 0.395730 0.328054 1.206295 0.2327
ISR({-5) -0.401433 0.328510 -1.221979 0.2267
ISR(-6) 0.230968 0.325241 0.710146 0.4505

ISR(-7) 0.026891 0.328205 0.0581934 0.9350

ISR(-8) -0.619574 0322596  -1.920588 0.0598
ISR({-9) 0.229370 0.312990 0.732836 0.4567
ISR(-10) 0.184182 0162257 1.135126 0.2611
KOF -0.035768 0.038460 -0.930012 0.3563
KOF(-1) 0.105108 0.095898 1.096041 0.2777
KOF(-2) -0.115838 0.110554 -1.047793 0.2992
KOF(-3) 0.020919 0.108162 0.193401 0.8473
KOF(-4) 0.068590 0.107655 0.637129 0.5266
KOF(-5) -0.027512 0.118423 -0.232317 0.8171
KOF(-6) -0.057594 0107106  -0.537729 0.5929
KOF(-7) 0.008025 0106360 0.075456 0.9401
KOF(-8) 0.224644 0109667 2.0484186 0.0451
KOF(-9) -0.305967 0101739 -3.007371 0.0039
KOF(-10) 0.120390 0.043731 2.752961 0.0079

c -0.056121 0.115244 -0.486973 0.6281
R-squared 0.995863 Mean dependentvar 0.234906
Adjusted R-squared 0.992380 S.D. dependentvar 0.134867
S.E. of regression 0.011773  Akaike info criterion -5.741853
Sum sqguared resid 0.007901  Schwarz criterion -4 510640
Log likelihood 353.3182 Hannan-Quinn criter. -5.242836
F-statistic 285.8731  Durbin-Watson stat 1.861205

Prob(F-statistic) 0.000000

*Mote: pvalues and any subsequent tests do not account for model
selection.



ARDL Long Run Form and Bounds Test
Dependent Variable: D(HD)

Selected Model: ARDL(Z, 2, 10, 9, 10, 10)
Case 2 Restricted Constant and Mo Trend
Date: 03M12/21 Time: 0041

Sample: 1 116

Included observations. 106

Conditional Error Correction Regression

“ariable Coeflicient Std. Error -Statistic Prob.
(o] -0.056121 0115244 —-0.426973 o.6221
HD(-1)~ -0.257806 0022717 -11.34844 0.0000
SS-1) Q0.017745 0.011278 1.573413 01212
EG(-1) 0028963 0006987 4 145552 o000
HS(-1) -0.016253 00083259 -2.57 1544 o012
ISR(-1) 0007225 0.008332 0867174 0.2895
KOF(-1) 0004997 o.oo06281 0725470 04296
D{HD(-1)) 09095654 o.051585 17 63419 00000
D(ES)y 0.094508 0.0z29574 2290609 o.0z201
D{GS-10 -0.047F239 0.0356294 -1.297991 01995
D{ES) 0113961 0034145 3.337485 00015
DHEG-13) -0 102695 00423289 -2 126670 003278
DHEG-2Z)) 0039551 0.043172 0916137 0.3635
DIEG-32)) -0.045687 0.042468 -1.075810 0.2865
DCHEG[-4)) 0050354 0055363 0909516 0.3669
DHEG-S¥) -0.04565332 00552874 -0.216707 04175
DHEG-G)) 0.022440 0041540 0.538892 0.5921
DHEG[-7Ti» -0. 061406 0041313 -1. 486357 0. 1427
DHEG(-8)) 01432064 0043555 2. 284677 00017
DHEG-9¥ -0.09z2422 0.0z29921 -2.091127 o002
Di{HS)Y -0.024854 0017705 -1.293021 01590
D{HS -1 -0.015452 0017921 -0.862235 0.3922
DH{HS -2 0011969 o.0129032 0622149 0.5292
D{HS-2 0012491 0.019262 0.6424682 0.51932
DHS -4 0022480 0.019854 1.132289 0.2623
DH{HS-5)) 0072915 0019554 3728839 00004
D{HS (-6 o.o17o90 0.020759 0.222256 04128
D{HS-7F 0.0z2s5408 0.0199232 1.425889 01594
D{HS-8)) 0.032592 0.019875 1.639875 01065
CHIsSR) -0 096544 01543326 -0.626192 0.5337
ISR -0.050427 0202241 -0.242114 0.2049
DISR-2)) -0.211982 0.202452 -1.047019 0.2995
DISR(-3)) -0.046134 0202667 -0 227636 0.8207
DSR4 )) 0.349595 0194022 1.8018328 00769
DISR-5S)) -0.0512837 0194165 -0.266976 0. Fao0s5
DISR(-6)) 0A7F9121 0195805 0.915782 0.2636
DISR{-7T)) 0206022 0195914 1051597 02974
DHISR{-8)) -0 412552 o 190009 -2 176491 003237
DISR-9)) -0.184182 0162257 -1.135126 0.2611
D{KOF) -0.0325762 0.0z22460 -0.9z20012 0.3563
DRI -1 00 00543243 D.052428 1.030878 0.2070
D{KOF(-2)) -0.051495 0062533 -0.82323485 04137
CHKOF (-3 -0 030576 0061485 -0 497296 06209
D KIOF (-4 0.0z2014 0085760 0572072 0.5655
CHKIOF -5 0.010502 0.087F810 01546849 0.87F76
DH{KOF(-5)) -0.047092 0061056 -0 771290 0 4437
CHKOF (-7 -0.0329066 00608432 -0.642088 0.5224
DHKOF (-8} 0185577 0.063528 2921214 0.0050
DH{KOF -9 0120290 0.0437321 -2. 752961 Q.007g

= pwvalue incompatible with t-Bounds distribution.
Levels Equation
Case 2! Restricted Constant and Mo Trend

Wariable Coeflicient Std. Error t-Statistic Frob
(o223 o.o0s2822 0044125 1.559571 01244
EG 0112244 0026104 4. 203759 0.0001
HsS -0.0632431 0024354 -2 604560 00117
ISR 0.0zZ22025 0.0z22421 02643224 0.2910
KOF o.o19381 0.024010 0807222 0.4229
c -0.217686 0. 446227 -0.4837838 0.6275

EC =HD - (0.0BE8GS + 0.1122°EG -0.0624"HS + 0.0Z22B07ISR + 0.0194~KOF

02177 )

F-Bounds Test

MNull Hypothesis: Mo levels relationship

Test Statistic Value Signif. o)y 1)y

Asymptotic: n=1000
F-statistic 20.86649 10%% 208 3
kK 5 5% 239 2.38
2.5% 2.7 273
1% 2.06 415

Actual Sample Size 106 Finite Sample: n=380
10%G 23202 2154
5% 255 2.606
1% 3.3851 4. 587

Breusch-Godfrey Serial Correlation LM Test

F-statistic 0.083229 Prob. F(2,55) 09111
Obs*R-squared 0.358140 Prob. Chi-Square(2) 0.8350

p N[



Heteroskedasticity Test: ARCH

Ramsey RESET Test
Equation: UNTITLED

GOk!

F-statistic 0.006243 Prob. F(1,103) 0.9372
Obs*R-squared 0.006364 Prob. Chi-Square(1) 0.9364 Specification: HD HD(-1) HD(-2) GS GS(-1) GS(-2) EG EG(-1) EG(-2) EG(
-3) EG(-4) EG(-5) EG(-6) EG(-7) EG(-8) EG(-9) EG(-10) HS HS(-1) HS(
Test Equation -2) HS(-3) HS(-4) HS(-5) HS(-6) HS(-7) HS(-8) HS(-9) ISR ISR(-1) ISR(
Dependent Variable: RESID"2 -2) ISR(-3) ISR(-4) ISR(-5) ISR(-6) ISR(-7) ISR(-8) ISR(-9) ISR(-10)
Method: Least Squares KOF KOF(-1) KOF(-2) KOF(-3) KOF (-4) KOF (-5) KOF (-6) KOF (-7) KOF(
Date: 031'12{21 Time: 00:42 ,s) KOF(-Q) KOF(-10)C
S | djusted) 12 116
In?:mgeed(gbjsuesrveatijons: 105 after adjustments Omitted Variables SQU!IG! of fitted values
Variable Coeflicient Std. Error t-Statistic Prob.
_ _ t-statistic 0083363 56 09339
RESID2() 0007743 005799  oo7aoia  oaare Festalstic 0006949  (1,56) 09330
R- d 0.000061 M di dent T.35E-05
Am’suqsl.Jl:rdeR—squared -0.009648 SEarLe:zsgeﬁpv;?r 9 99E-05 F-test summary. s
S E. of regression 0.000100 Akaike info criterion -15 55583
Sum squared resid 1.04E-06 Schwarz criterion -1550528 TestSSR 9.80E-07 1 9.80E-07
Log likelihood 818.6812 Hannan-Quinn criter -15.53535 Restricted SSR 0.007901 57 0.000139
F-statisti 0.006243 Durbin-Wat: tat 1.977839
P stics 0.006243  Durbin-Watsen sta Unrestricted SSR 0007900 56 0.000141
Series: Residuals
Sample 11 118
Observations 108
Mean -4 28e-18
Median 0.00032232
Maxi mum 0.018428
Minimum -0.02416868
Std. Dev. 0.008674
Skewness 0211222
Kurtosis 2. 784495
Jargue-Bera 1.8918404
Probability 0.383582
14 30
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104
0.8
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ARDL zmgin plisial  SOaall plad) BLaYI o308 a5 il 17 oy gkl

ARDL Error Correction Regression
Dependent Variable: DiHD)
Selected Model: ARDL(2, 1,6, 7, 5, 6)

Case 2 Restricted Constant and Mo Trend

Date: 0312/21 Time: 00117
Sample: 1 116
Included observations: 109

ECM Regression
Case 2: Restricted Constant and Mo Trend

Variable Coefficient Std. Errar -Statistic Prob.
D(HD{-1)) 0.897102 0.040123 22.35902 0.0000
D(GC) 0.033528 0.009496 3.530716 0.0007
D(EG) 0.063976 0.022750 2.812109 0.0063
DIEG{-1)) -0.054432 0.031346  -1.736476 0.0865
DIEG{-2)) 0.008815 0.027537 0.320123 0.7498
DIEG{-3}) -0.014800 0.027199  -0.544133 0.58749
DIEG{-4}) -0.080229 0.030119  -2.663687 0.0094
DI(EG{-5)) 0.059107 0.021989 2688062 0.0088
D(HS) 0.021845 0.017202 1.269947 0.2080
D(HS{-1)) -0.003081 0.018690  -0.164849 0.8695
D(HS{-2)) -0.003394 0.020336  -0.166901 0.8679
D(HS{-3) -0.026884 0.020130  -1.335510 0.1857
D(HE{-4)) -0.018474 0.020290  -0.910514 0.3654
D(HE{-50 0.070488 0.018413 3.828170 0.0003
D(HE{-61) 0.058871 0.017412 3.381157 0.0011
D(SR}) 0.011021 0.130420 0.084506 0.9329
D(SR(-1)} 0.071159 0.207154 0.343509 0.7322
D(ISR(-2)) -0.242846 0205682 -1.180689 0.2414
D(ISR(-3)} 0.093507 0.206831 0.452094 0.6525
D(ISR(-4)) 0.259908 0.132394 1.963141 0.0533
D(KOF) -0.062763 0.031738 -1.977559 0.0516
D(KOF(-1)) 0.054671 0.044538 1.219292 0.2265
D(KOF(-2)) 0.012004 0.039631 0.302906 07628
D(KOF(-3)) 0.004580 0.039685 0.115400 0.9084
D(KOF(-4)) -0.104457 0.045539  -2.294022 0.0244
D(KOF(-5)) 0.096688 0.032188 3.003810 0.0036
CointEg(-1)* -0.229249 0.020610  -11.12325 0.0000
R-squared 0908788 Mean dependentvar -0.001743
Adjusted R-squared 0.879867 S.D.dependentvar 0.039764
S.E. of regression 0.013782 Akaike info criterion -5.520074
Sum squared resid 0.015576 Schwarz criterion -4.853409
Log likelihood 3278440 Hannan-Quinn criter. -5.249717

Durbin-\Watson stat 1.665385

* pvalue incompatible with t-Bounds distribution.

F-Bounds Test

Mull Hypothesis: Mo levels relationship

Test Statistic Value

Signif. 100}

It

F-statistic 16.38194 10% 2.08 3
k 5 5% 2.39 3.38
2.5% 27 373

1% 3.06 415

Dependent Variable: HD

Method: ARDL

Date: 0312/21 Time: 00:18

Sample (adjusted): 8 116

Included observations: 109 after adjustments
Maximum dependent lags: 2 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (7 lags, automatic): GC EG HS ISR KOF
Fixed regressors. C

Number of models evalulated: 65536

Selected Model: ARDL{Z, 1,6,7, 5, 6)

Variable Coefficient Std. Error t-Statistic ~ Prob*

HD(-1) 1.667853  0.0437H 3813925  0.0000

HD(-2) -0.897102  0.045842 -1956957  0.0000

GC 0.033528 0010874 3083310  0.0029

GC(-1) -0.036045  0.010835 -3.326849 00014

EG 0.063976 0025001 2558933 00128

EG{-1) -0.076628  0.053939  -1420636 01595

EG(-2) 0.063248 0054672 1156862  0.2510

EG(-3) -0.023615  0.051765 -0456197 06495

EG{-4) -0.065429  0.053478  -1.223463 02249

EG(-5) 0139336 0053132 2622434 00108

EG{-6) -0.058107  0.024922 -2371727 00202

H3 0.021845  0.018898  1.155968 02513

HS(-1) -0.018023  0.031365 -0574604 05673

H3{-2) -0.000313 0031777 -0.009854 09922

H3(-3) -0.023490  0.032655 -0.719353 04741

HS(-4) 0.008410 0032210 0261104 07947

H3(-5) 0.088962 0031326 283981 0.0058

H3(-6) -0.011616  0.030502 -0.380843 07044

H3(-7) -0.058871 0.019785 -2475611 0.0039

ISR 0.011021 0.155897 0070696 009438

ISR{-1) 0.041151 0348450 0118097 09063

ISR{-2) -0.314006 0368326 -0.852520  0.3966

ISR{-3) 0.336354 0368537 0912673  0.3643

ISR{-4) 0.166401 0345702 0481342 06317

ISR{-5) -0.259908  0.158492  -1639879 01052

KOF -0.062763  0.035290 1778477 00793

KOF(-1) 0107109 0078583  1.363001 0.1769

KOF(-2) -0.042666  0.078240 -0545325 05871

KOF-3) -0.007425  0.075097  -0.098870 09215

KOF(-4) -0.108046  0.079120 -1378242 01722

KOF(-5) 0201154 0079881 2518182 00139

KOF(-6) -0.096688  0.038053 -2758324  0.0073

c 0360000 0068827 5230516  0.0000

R-squared 0.991861 Mean dependent var 0.234312

Adjusted R-squared 0.988434 3D. dependentvar 0133113

S.E. of regression 0.014316  Akaike info criterion -5.400982

Sum squared resid 0.015576 Schwarz criterion -4 595170

Log likelihood 327.8440 Hannan-Quinn criter. -5.079546

F-statistic 289.4160 Durbin-Watson stat 1.665385

ProbiF-statistic) 0.000000

*Mote; p-values and any subsequenttests do not account for model

election.



ARDL Long Run Form and Bounds Test

Dependent Variable: D{HD)
Selected Model: ARDL(2, 1,6, 7, 5, 6)

Case 2: Restricted Constant and Mo Trend

Date: 03M12/21 Time: 0017

Sample: 1 116

Included observations: 109

Conditional Error Correction Regression

ariable Coefficient Std. Error t-Statistic Prob.
C 0.360000 0.068827 5.230516 0.0000
HD{-17 -0.229249 0.023593 -9.716934 0.0000
GC-1) -0.002518 0.003628 -0.693850 0.4899
EG(-1) 0.041780 0.007040 5.934624 0.0000
HS(-1) 0.006904 0.003209 2151107 0.0346
ISR(-1) -0.018987 0.005587 -3.395220 0.0011
KOF(-1) -0.010325 0.004330 -2.384319 0.0196
D{HD{-1)) 0.897102 0.045842 19.56957 0.0000
D(GC) 0.033528 0.010874 3.083310 0.0029
CHEG) 0.063976 0.025001 2558933 0.0125
D{EG{-1)) -0.054432 0.034180 -1.592503 0.1154
D{EG{-2)) 0.008815 0.028778 0.306316 0.7602
D{EG{-3)) -0.014800 0.028392 -0.521271 0.6037
D{EG{-4)) -0.080229 0.031599 -2.538883 0.0132
D{EG{-5)) 0.059107 0.024922 2ATIT2T 0.0202
D{HS) 0.021845 0.018898 1.155968 0.2513
D{HS{-1)) -0.003081 0.020780 -0.148269 0.8825
D{HS{-2)) -0.003394 0021731 -0.156191 0.8763
D(HS(-3)) -0.026884 0.021088  -1.274842 0.2062
D(HS(-4)) -0.018474 0.021281 -0.868924 0.3876
D(HS(-5)) 0.070488 0.019907 3.540883 0.0007
D(HS(-6)) 0.058871 0.019785 2975611 0.0039
D(ISR) 0.011021 0.155897 0.070696 0.9438
C{ISR(-1)) 0.071159 0.217466 0.327222 0.7444
D{ISR(-2)) -0.242846 0218329  -1.112296 0.2695
C{ISR(-3)) 0.093507 0.216189 0.432525 0.6666
C{ISR(-4)) 0.259908 0.158492 1.639879 0.1052
D(KOF) -0.062763 0.035290  -1.778477 0.0793
D(KOF(-1)) 0.054671 0.047834 1.142937 0.2567
D(KOF(-2)) 0.012004 0.041356 0.290269 07724
D(KOF(-3) 0.004580 0.041250 0111022 0.9119
D(KOF(-4)) -0.104467 0.048230 -2.166013 0.0334
D(KOF(-5)) 0.096688 0.035053 2758324 0.0073

* p-value incompatible with t-Bounds distribution.

Levels Equation
Case 2: Restricted Constant and Mo Trend

Variable Coefficient Std. Error t-Statistic Prob.
GC -0.010882 0.015888 -0.691141 0.4916
EG 0182249 0.023847 T.642482 0.0000
HS 0.030114 0.013484 2233320 0.0285
ISR -0.082824 0.021611 -3.832407 0.0003
KOF -0.045038 0.019410 -2.320334 0.0230

C 1.570346 0.265996 5.903641 0.0000

EC=HD - (-0.01M0*GC + 0.1822*EG + 0.0301*HS -0.08258%ISR -0.0450*KOF

+1.5703)

F-Bounds Test

Mull Hypothesis: Mo levels relationship

Test Statistic Value Signif. 10y (1)
Asymptoticc n=1000
F-statistic 16.38194 10% 208 3
K 5 5% 238 3.38
2.5% 27 373
1% 3.06 415
Actual Sample Size 109 Finite Sample: n=80
10% 2.303 3154
5% 255 3.6086
1% 3.351 4 587
Brausch-Gaodfrey Serial Comrealation LM Test
F-statistic 1.310538 Prob. F(2.74) 02759
Qbs"R-squared JT2E702 Prob. Chi-Square(2) 0.1550

p N[
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Heteroskedasticity Test: ARCH Ramsey RESET Test
F-statistic 0.490718  Prob. F(1,106) 0.4851 Equation: UNTITLED
Obs*R-squared 0497672 Prob. Chi-Square(1} o4s0s Specilication: HD HD(-1) HD(-2) GC GC(-1) EG EG(-1) EG(-2) EG(-3) EG(

Test Equation:

Dependent Variable: RESIDA2 KOF(-3) KOF(-4) KOF(-5) KOF(-8) C

Method: Least Squares ¢
Date: 03/12/21 Time: D018 Omitted Variables: Squares of fited values

-4) EG(-5) EG(-6) HS HS(-1) HE(-2) HS(-3) HS(-4) HS(-5) HS(-6) HS(
<7) ISR ISR(-1) ISR(-2) ISR(-3) ISR(-4) ISR(-5) KOF KOF(-1) KOF(-2)

Sample (adjustedy 9 116
Included observations: 108 after adjustments

variable Coefficient Std. Error t-Statistic Pron.  kslalistic 0684779 75 0.4956

c 0.000134 2 49E-05 5357319 0.0000 F-statistic 0468922  (1.75) 0.4956
RESID"2(-1) 0.067928 0.097054 0700512 0.4851
F-test summary.
R-squared 0.004608 Mean dependentvar 0.000143 St
Adjusted R-squared _0.004782 SO dependentvar 0.000214 SumofSq _of  Wean Squares
S.E. of regression 0.000215 Akaike info criterion -14.03745 TestSSR 9 68E-05 1 Q9 88E-05
Sum squared resid 4 BBE-06 Schwarz criterion -13.98778 .
Log likelihood 760.0222 Hannan-Quinn criter. T1ap1731 Resticted SSR 0015576 76 0.000205
F-statistic 0490718 Durbin-Watson stat 1982094  Unrestricted SSR 0.015479 75 0.000206
Prob(F-statistic) 0.485142
14

Series: Residuals
Sample 8 1186
‘Observations 109

Mean 1.28e-15
Median 0.000549
Maximum 0.028891
Minimum -0.022877

Std. Dew. 0.012008
Skewness -0.188841
Hurtosis 3.204294

Jarque-Bera 0.838021
Probability 0.858355

12 30
1 20-
0.8
104
06 /\
0 AN P Wi
=
[
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L I
00 e 20 R
02 |’|‘|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| -0 T T T T T [T T T[T T [T T [T T T T[T I TrTTT
50 60 70 a0 90 100 110 50 B0 70 80 g 100
— CUSUMof Squares - 5% Significance | | — Cusun - 5% Significance
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ARDL Error Correction Regression
Dependent Variable: D(HD)

Selected Model: ARDL(Z, 2,6, 7, 5, 6)
Case 2: Restricted Constant and Mo Trend
Date: 03M12/21 Time: 00:23

Sample: 1116

Included observations: 109

ECM Regression

Case 2. Restricted Constant and Mo Trend

Dependent Variable: HD

Method: ARDL

Date: 03/12/21 Time: 00:22

Sample (adjusted). 8 116

Included observations: 109 after adjustments

Maximum dependent lags: 2 (Automatic selection)

Model selection method: Akaike info criterion (AIC)
Dynamicregressors (7 lags, automatic): GI EG HS ISR KOF
Fixed regressors: C

Number of models evalulated: 65536

ariable Coefficient Std. Error t-Statistic Prob. Selected Model: ARDL(2, 2, 6,7, 5, 6)
D(SES(I_; )} ggggﬁ;g gg;‘ggg‘; 50551’»_?'515‘ ggggg Variable Coeficient  Std. Eror  t-Statistic  Prob.*
D{GI(-1)) 0050936 0010498 4851999 0.0000 HD(-1) 1650892 0.047557 3471431 0.0000
D(EG) 0.050058 0022703 2204827  0.0305 HD(2) -0.903643  0.050809 -17.78524  0.0000
DIEG(-1)) -0.028066 0.030648 -0.915778 0.3627 al _0.045459 0014783 3074993 0.0029
DIEG(-2)) 0.026851 0027178 0987965  0.3263 Gli-1) 0078579 0026654 2948116  0.0043
D(EG(-3}) 0.003723 0026826 0138794 0.8300 Gl(2) 0050936 0015805 -3222663  0.0019
D(EG(-4)) -0.090343  0.031011  -2.932580  0.0045 EC 0050059 0025410 1969978 00525
DIEG(-5)) 0092040 0022977 4005724  0.0001 EGL1) 0063236 0054258 1165473 02475
D(HS) 0036553 0017886 2043700  0.0445 EG(2) 0054917 0054131 1014530 04136
DHSET3) 0007371 0.018476  0.398940  0.6971 EG(-3) 0023128 0051119 0452426 06523
DHS(2)) -0.008938  0.020071  -0.345682  0.7305 EG(4) 0094666  0.053875 1757134  0.0830
D{HS(-3)) -0.020381 0019944  -1.021911 03101 ]
SiBiy oot oojoom oomors oaas g dmw omww sami oy
D(H3(-5) 0057948  0.018190  3.185592  0.0021 HS 0036553 0020162 1812966  0.0738
DI{HS(-6)) 0.058967 0017138  2.3240687  0.0014 HS() 0019560 003388 0623477 05351
DIISR) -0.050619 0131803  -0.384054 07020 HS(2) 0014309 0031394 0455782 06499
DISR(-1)) 0104038 0205437 0506426  0.6140 Ha(2) 0013443 0092045 0419433 06751
D(ISR(-2)) -0.166935  0.206120 -0.809892  0.4206 HSL4) 0007977 0031323 0250651  0.8028
D{SR(-3)) 0437867 0204247 0675001 05018 HoE5) 0070352 0031157 29:79%8  0.0789
D(ISR(-4)) 0289501 0132582 2183562  0.0321 HS(5) 0000981 0030443 0032223 09744
DIKOF) -0.026401  0.029840  -1.219524  0.2285 Ha(T) 0056967 0019433 2993003 00045
D(KOF(-1)) 0036662 0043071 0851209 03974 SR 0050819 0456072 0304333 07468
D(KOF(-2)) 0008249 0039106 0210931 08335 SRL1) 0130992 0340822 0377882 07087
D(KOF(-3)) 0008367 0039169 0213619 08314 ISRE2) 0070973 0388051 0740259 0415
D{KOF(-4)) -0114132 0043430 -2627963 00104 1SRL3) 0304300 0354507 0835007  0.4053
D(KDF(-5)) 0102654  0.029944  2.428194  0.0010 1SR(4) 0151593 0344090 0440993 0.6510
CointEq(-1)* -0.252751 0024844 -1017352  0.0000 : : : :
ISR(-5) 0289501 0165214 1752281  0.0838
R-squared 0.912273 Mean dependentvar -0.001743 KOF -0.036401  0.034395  -1.040197  0.3076
Adjusted R-squared 0.883031 S.D. dependentvar 0.039764 KOF(-1) 0.070418  0.078491 0897149 0.3725
S.E. of regression 0.012600 Akaike info criterion _5.540682 KOF(-2) 0028414 0077579 0366256 07152
Sum squared resid 0.014981 Schwarz criterion -4.349327 KOF(:3) 0.000118 0074170  0.001597  0.9967
Log likelihood 3299672 Hannan-Quinn criter.  -5.260312 KOF(-4) 0122493 0077355 1583507 01175
DurbinWatson stat 17078749 KOF(-5) 0216767 0077218 2807476 00064
KOF(-6) 0102654 0034160 -3.005105  0.0036
* p-value incompatible with t-Bounds distribution. c 0368561 0.080766 4563331  0.0000
R-squared 0992172 Mean dependentvar 0234312
F-Bounds Test Mull Hypothesis: Mo levels relationship  Adjusted R-squared 0.988727 S.D. dependentvar 0133113
SE. ofregression 0.014133  Akaike info criterion -5.430590
Test Statistic Value Signif. 1(0) I(1) Sumsquared resid 0.014981  Schwarz criterion -4591087
Lag likelihaod 3299672 Hannan-Quinn criter.  -5.090141
F-statistic 13259054 0% 2.08 3 F-statistic 288.0456 Durbin-Watson stat 1.707879
K 5 504 239 338 Prob(F-statistic) 0.000000
2 5% 27 373
1% 306 415 *Note: p—va\ues and any SUDSEQUEI"IHeStS do not account for maodel

selection.



ARDL Long Run Fo

rm and Bounds Test

Dependent Variable: D{HD)

Selected Model: ARDL(2, 2, 6,7, 5, 6)
Case 2. Restricted Constant and Mo Trend
Drate: 03M2/21 Time: 00:23

Sample: 1116

Included observations: 109

Conditional Error Correction Regression

Wariable Coefficient Std. Error t-Statistic Prob.
C 0.368561 0.080766 4.563331 0.0000
HD{-1}* -0.252751 0.029337  -B8.615384 0.0000
GI-1) -0.017815 0.004969 -3.585503 0.0006
EG(-1) 0.014888 0.007763 1.917934 0.0589
HS(-1) 0.009622 0.003780 2545304 0.0130
ISR(-1) -0.023666 0.005821 -4.065280 0.0001
KOF{-1) -0.002645 0.003736  -0.708035 0.4811
D{HD(-1)) 0.903643 0.050809 17.78524 0.0000
DGl -0.045459 0.014783 -3.074993 0.0029
G- 0.050936 0.015805 3222663 0.0019
D(EG) 0.050058 0.025410 1.969978 0.0525
D{EG(-1)) -0.028066 0.034378  -0.816414 0.4168
DI{EG(-2)) 0.026851 0.028614 0.938384 0.3511
DIEG(-3)) 0.003723 0.028145 0.132291 0.8951
D(EG(-4)) -0.090943 0.032987 -2. 756892 0.0073
D(EG(-5)) 0.092040 0.026602 3.459919 0.0009
D(HS) 0.036553 0.020162 1.812966 0.0738
D{HS(-1)) 0.007371 0.020661 0.356749 07223
D{HS(-2)) -0.006938 0.021456  -0.323360 07472
D(HS(-3)) -0.020381 0.020880 -0.976081 0.3322
D{HS(-4)) -0.012404 0.021072 -0.588676 0.5578
D{HS(-5)) 0.057948 0.019737 2935050 0.0044
Di{HS(-6)) 0.056967 0.019483 2.923903 0.0046
D(ISR) -0.050619 0156072  -0.324333 0.7466
D(SR(-1)) 0.104038 0.216539 0.480461 0.6323
D{ISR-2)) -0. 166935 0.218314 -0.764654 0.4459
D{ISR{-3)) 0.137867 0.214525 0.642663 0.5224
D(ISRI(-4)) 0.289501 0.165214 1.752281 0.0838
D(KOF) -0.036401 0.034995  -1.040197 0.3016
D(KOF(-1)) 0.036662 0.047795 0.767071 0.4454
DKOF(-2)) 0.008249 0.040787 0202237 0.8403
D(KOF(-3)) 0.008367 0.040761 0.205274 0.8379
D(KOF(-4)) -0.114132 0.046451 -2.457042 0.0163
D(KOF(-5)) 0.102654 0.034160 3.005105 0.0036

* p-value incompatible with -Bounds distribution.
Levels Equation
Case 2: Restricted Constant and Mo Trend

Variable Coefficient Std. Error t-Statistic Prob.
Gl -0.070485 0.016573 -4 252976 0.0001
EG 0.058905 0.030459 1.933937 0.0569
HS 0.038070 0.013226 2878317 0.0052
ISR -0.093633 0.017264  -5.423689 0.0000
KOF -0.010467 0.014900 -0.702455 0.4546
c 1.458197 0.246742 5.909800 0.0000

EC=HD - (-0.0705*GI + 0.0589*EG + 0.0381*H3 -0.0936%15R -0.0105*KOF

+1.4582)

F-Bounds Test

Mull Hypothesis: Mo levels relationship

Test Statistic Value Signif. 1oy (1)
Asymptotic: n=1000
F-statistic 13.69054 10% 208 3
K 5 5% 239 3.38
2.5% 27 373
1% 306 415
Actual Sample Size 109 Finite Sample: n=80
10% 2.303 3154
5% 255 3.606
1% 3.35 4587
Brausch-Godfrey Serial Correlation LM Test
F-statistic 0913524 Prob. F(2,73) 0.4056
Obs*R-squared 2661446 Prob. Chi-Square(2) 0.2643

p N[
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Heteroskedasticity Test ARCH RamSQy RESET TQS‘
F-statistic 1154165 Prob. F(1,106) o.zss1  Equation: UNTITLED
Obs*R-squared 1.163276 Prob. Chi-Square(1) 02808 Specification. HD HOD(-1) HD(-2) GI GI(-1) G-2) EG EG(-1) EG(-2) EG(-3)
EG(-4) EG(-5) EG(-B) HS HS(-1) HS(-2) HS(-3) HS(-4) HS(-5) HS(-6)
'IE'Jest E:éluatti%n: be. RESIDA2 HS(-7) ISR ISR(-1) ISR(-2) ISR(-3) ISR(-4) ISR(-5) KOF KOF(-1) KOF(
=] : P
Me&eond: ?_ne asEthEtleres '2) KOF(J) KOF('” KOF('S) KOF('s) c
Date: 03/12/21 Time: 00:24 Omitted Vanables: Squares of fitted values
Sample (adjusted): 9 116
Included observations: 108 after adjustments " '
Variable Coefficient Std. Error t-Statistic Prob. |-statistic 0525153 74 0.6010
c 0000121  244E-05 4953931  o0.0000 Festatishc 0275785 (1.74) 0.6010
RESID"2(-1) 0.103230 0.0896088 1.074321 0.2851
R-squared 0.010771 Mean dependentvar 0.000135  Festsummary.
Adjusted R—sqL_Jared 0.001439 S.D: de_pende_nt \_.'ar 0.000212 s
Sumcquaredresia  475E00 Schwemorterion 401233 T6StSSR SSEQS 1 BSBE(S
Log likelihood 761.3479  Hannan-Quinn criter. -14.04186  Restricted SR 0.014981 75 0.000200
F-statisti 1.154165 Durbin-Wat tat 1.969746
Fotatistc o) 1154165 Durbin-Watson sta Unvestricted SR 0014925 74 0000202
® — Series: Residuals
i Sample 8 118
1z — ] Observations 109
4 Mean -6.12e-16
El Median -4 54e 05
s Maximum 0.033654
Minimum -0.027804
4 Std. Dev. 0.011778
2z | Skewness 0.207218
. |—!_I L] || || ] | H—| |_! Kurtosis 3370062
-q'lm _q_lqz -q'lm oo q_én ‘ul]z 0.213 Jarque-Bera 1.407204
Probability 0.484775
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Humber of Bootatrap Replicationa: 5000

Trimming Percentage: 1
Threshold Estimate: 1.41
LM-teat for no threshold: 12.7531694
Bootatrap P-Value: L1734

p N[

Mumber of Bootstrap Replications: 5000

Trimming Percentage: 1
Threshold Estimate: 8.67
LH-test for no threshold: 25.8373875
Bootatrap P-Value: 0

Number of Bootstrap Replications: 5000 Mumber of Bootatrap Replications: 5000
Trimming Percentage: 1 Trimming Percentage: 1
Threghold Eatimate: 1.88 Threshold Estimate: .36
LM-test for no threshold: 18 8107448 LH-teat for no threshold: 15.3302833
Bootstrap P-Value: .0078 Bootatrap P-Value: 0148
Humber of Bootatrap Replications: 5000 Nunber of Bootstrap Replications: 5000
Trimming Percentage: -1 Trimming Percentage: 1
Threshold Estimate: 2.63 Threshold Estimate: 5.35
LM-test for no threshold: 21.6152204 L-test for no threshold: 23.7330934
Bootatrap P-Value: .ooog Bootatrap P-Value: i]

Statald.2 zby Je sleasVU el slis) o gzl
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ARDL Error Correction Regression

Dependent Variable: D{HD)

Selected Model: ARDL(1, 4, 4, 4, 4 4)

Case 4 Unrestricted Constant and Restricted Trend
Date: 02/26/21 Time: 14:51

Sample: 151

Included observations: 47

ECM Regression

Case 4: Unrestricted Constant and Restricted Trend

Dependent Variable: HD

Method: ARDL

Date: 02/26/21 Time: 14:50

Sample (adjusted) 5 51

Included observations: 47 after adjustments

Maximum dependent lags: 1 (Automatic selection)

Model selection method: Akaike info criterion (AIC)

Dynamic regressors (4 lags, automatic): GOV EG HS ISR KOF

Fixed regressors: C @TREND
Number of models evalulated: 3125
Selected Model: ARDLI1, 4, 4,4, 4, 4)

Variable Coefficient Std. Error t-Statistic Prob.
C -14.09711 0.989846 1424172 0.0000
D{GOV) 0.148048 0.018084 8.186501 0.0000
D{GOV(-1)) -0.095270 0.029713  -3.206367 0.0048
D{EOV(-2)) -0.167550 0.029316  -5.715247 0.0000
D{GOV(-3)) -0.077336 0.019614  -3.943000 0.0009
D(EG) 0.124531 0.018745 6.643347 0.0000
D(EG(-1)) 0.055424 0.022873 2423111 0.0255
D(EG(-2)) 0.005843 0.021421 0.272757 0.7880
D(EG(-3)) 0.091083 0.015635 5825487 0.0000
D{HS) -1.083555 0113338  -9.560418 0.0000
D{HS(-1)) 0.307798 0.120504 2552140 0.0195
D(HS5(-2)) 0.441753 0.119713 3.600083 0.0016
D({HS(-3)) 0.243360 0.083153 2926673 0.0087
D{ISR) 1.409764 0.117560 11.89186 0.0000
D{ISR(-1) 0.199079 0.069225  2.875842 0.0097
D{ISR(-2)) 0.311369 0.069188 4500325 0.0002
D{ISR{-31 -0.134288 0049436 -2716417 0.0137
D{KOF) 0.246671 0.026862 9.148720 0.0000
D(KOF(-1)) 0.128930 0.034161 3774227 0.0013
D(KOF(-2)) 0.076681 0.033047 2320355 0.0316
D(KOF(-3)) 0.151351 0.025375 5.964533 0.0000
CointEq(-1)* -0.680370 0.047733 1425362 0.0000
R-squared 0.969909 Mean dependentvar 0.003830
Adjusted R-squared 0944632 S5.D. dependentvar 0.030328
S.E. of regression 0.007136 Akaike info criterion -6.742338
Sum squared resid 0.001273 Schwarz criterion -5.876313
Log likelihood 1804450 Hannan-Quinn criter. -6.416448
F-statistic 3837179  Durbin-Watson stat 2256779

Prob(F-statistic) 0.000000

* pwalue incompatible with t-Bounds distribution.

F-Bounds Test

MNull Hypathesis: No levels relationship

Test Statistic Value Signif. 1(0) 1(1)
F-statistic 2205798 10% 249 3.38
k 5 5% 2.81 376
2.5% N 413

1% 35 4.63

Variable Coeficient  Std. Emor  t-Statistic  Prob*

HO{-1) 0319630  0.094491 3382632  0.003

GOV 0148048  0.037851 3911316 0.0009

GOV(-1) 0.014981 0069505 0215542 08316

GOV(-2) -0.072280  0.085473 -1.103969 02834

GOV(-3) 0090213 0056341 1601203  0.1258

GOV(-4) 0077336 0038348 2016656  0.0581

EG 0124531 0042530 2928088  0.0086

EG(-1) 0019381 0053653 0361224 07219

EG(-2) -0.049582  0.048803 -1.015959  0.3224

EG(-3) 0.085241  0.047439 1796849  0.0883

EG(-4) -0.091083  0.024498 -3718047  0.0015

HS -1.083855 0186733 -5.802686  0.0000

HS(-1) -0.299611 0250833 -1.195417  0.2466

Ha(-2) 0133955 0236640 0586071 05780

HS(-3) -0.198392 0240992 -0.823233 04208

HS(-4) -0.243360 0177981 -1367336 01875

ISR 1409764 0267312 5273850  0.0000

ISR(-1) 0074065 0167086 0443276 06626

ISR(-2) 0112290 0143523 0782381 04436

ISR(-3) -0.445657  0.147542 -3.020550  0.0070

ISR(-4) 0134288  0.092640  1.449559  0.1635

KOF 0246671  0.049068  5.027286  0.0001

KOF(-1) 0052097 0079021 0659279 05176

KOF(-2) -0.052248 0070859 -0738457 04687

KOF(-3) 0074670 0073042 1022282 03185

KOF(-4) -0.151351  0.039651 -3.817086  0.0012

c -14.16472  1.813077  -7.812528  0.0000

@TREND 0.067606 0010736  6.297280  0.0000

R-squared 0993682 Mean dependent var 0.341915

Adjusted R-squared 0984705 5.D. dependentwvar 0.066189

SE. ofregression 0.008186 Akaike info criterion -6.487020

Sum squared resid 0.001273  Schwarz criterion -5.384805

Log likelihood 180.4450 Hannan-Quinn criter. -6.072244

F-statistic 110.6835 Durbin-Watson stat 2256779

Prob(F-statistic) 0.000000

*Note: p-values and any subsequent tests do not account for model

selection.



ARDL Long Run Form and Bounds Test

Dependent Variable: D{HD)

Selected Model: ARDL(1, 4, 4, 4, 4, 4)
Case 4: Unrestricted Constant and Restricted Trend
Date: 02/26/21 Time: 14:51

Sample: 151

Included observations: 47

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
c -14.16472 1.813077 -7.812528 0.0000
@TREMD 0.067606 0.0107326 5.297280 0.0000
HD{-17* -0.680370 0.094491 -7.200342 0.0000
GOV(-1) 0.258299 0.032964 7.835740 0.0000
EG({-1) 0.088487 0.039079 2264339 0.0354
HS(-1) -1.690963 0.248208 -6.812677 0.0000
ISR(-1) 1284750 0170536 7533578 0.0000
KOF(-1) 0169837 0.025343 5701493 0.0000
D{GOV) 0.148048 0.037851 3.911316 0.0009
D{GOV{-1)) -0.095270 0.0391324 -2.434427 0.0249
D{GOV-2)) -0.167550 0.041395 -4 047563 0.0007
D{GOV(-3)) -0.077336 0.038349 -2.016656 0.0581
C{EG) 0.124531 0.042530 2.928088 0.0086
D{EG{-1)) 0.055424 0.029076 1.906166 0.0719
DIEG(-2)) 0.005843 0.031758 0.183971 0.8560
D(EG(-3)) 0.091083 0.024498 3718047 0.0015
D{HS) -1.083555 0186733 -5.802686 0.0000
D{HS{-1)) 0.307798 0157217 1.957787 0.0651
D{HS{-2)) 0.441753 0147008 3.004934 0.0073
D{HS(-3)) 0.243360 0177981 1.367336 01875
D{sR) 1.409764 0267312 5273850 0.0000
DISR(-1)) 0.199079 0.087429 2277048 0.0345
DISR(-2)) 0.311369 0.080272 3878924 0.0010
DOSR(-3)) -0.134288 0.092640 -1.449559 0.1635
D{KOF) 0246671 0.049066 5.027286 0.0001
D{KOF-1 ) 0.128930 0.042524 3.031936 0.0069
D(KOF{-2)) 0.076681 0.042663 1797380 0.0882
D(KOF(-3)) 0151351 0.039651 3.817086 0.0012

* p-value incompatible with t-Bounds distribution.
Levels Equation
Case 4: Unrestricted Constant and Restricted Trend

Variable Coefficient Std. Error t-Statistic Prob.
GOV 0.379644 0.033208 11.43231 0.0000
EG 0.130057 0.055925 2.325585 0.0313
HS -2.485357 0.243304 -10.21503 0.0000
ISR 1.888309 01748089 10.80213 0.0000
KOF 0249625 0.023093 10.80957 0.0000
@TREMD 0.099366 0.011310 8.785743 0.0000

EC =HD - {(0.3796%G0V + 0.1301°EG -2 4854"H5 + 1.8883%I15R + 0.24956
*KOF + 0.0994*@TREND )

F-Bounds Test

Mull Hypothesis: Mo levels relationship

Test Statistic Value Signif. 1oy (1)

Asymptotic: n=1000
F-statistic 22.05798 10 249 338
K 5 5% 281 376
2.5% 31 413
1% 35 463

Actual Sample Size 47 Finite Sample: n=50
10% 2703 3.697
5% 3.149 4.293
1% 4214 552

Finite Sample: n=45
10% 275 3.739
5% 321 4.309
1% 4.251 5.596

Breusch-Godfrey Serial Correlation LM Test

F-statistic 0.426440 Prob. F(1,18) 05220
Obs*R-squared 1.087713 Prob. Chi-Square(1) 0.2970

p N[
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Heteroskedasticity Test: ARCH Rams.y RESET TQS‘
F-statistic 0183740 Prob F(1,44) o.6703  Equation: UNTITLED
Obs*R-squared 0.1912932 Prob. Chi-Square(1) 0.6618 sDoMon: Ho HD('1) cov GOV('1) GOV('Z) GOV('3) GOV(") EG EG(
1) EG(-2) EG(-3) EG(-4) HS HS(-1) HS(-2) HS(-3) HS(-4) ISR ISR(-1)
Test Equation: ISR(-2) ISR(-3) ISR(-4) KOF KOF(-1) KOF(-2) KOF(-3) KOF(-4) C
Dependent Variable: RESID"2 TREND
Method: Least Squares Q
Date: 02/26/21 Time: 14:52 Omitted Variables: Squares of fitted values
Sample (adjusted): 6 51
Included observations: 46 after adjustments
Variable Coefficient Std. Errar t-Statistic Prob |.s|ausuc 0947154 13 03561
c 250E-05  7.08E-06 3657000  o.0oo7 FeStalistc 0897101  (1,18) 0.3561
RESIDMZ2(-1) 0.064357 0.150139 0.428649 0.6703
R-squared 0.004159 Mean dependent var 2. TTE-05 F-test summary.
Adjusted R-squared -0.018474 S.D. dependentvar 2.86E-05 s
S.E. of regression 3.90E-05 Akaike info criterion -17.42392 Test SSR 8.04E-05 1 6.04E-05
Sum squared resid 6.69E-08 Schwarz criterion -17.34442 5 7 ¢
Log likelihood 4027502 Hannan-Quinn criter. -17.30414 Restricted SSR 0.001273 19 6.70E-05
F-statistic 0183740 Durbin-Watson stat 2.005031  Unrestricted SSR 0001213 18 6.74E-05
Prob(F-statistic) 0.670270
1z
Series: Residuals
Sample § 51
Observations 47
Mean -2.14e-15
Median -0.000558
Maximum 0.013775
Minimum -0.010148
Std. Dewv. 0.005281
Skewness 0.812880
Kurtosis 2.9689380
Jargue-Bera 29423284
Probability 0.225883
16 15
wl T
7 S
0
e
T
JJ‘""""""" '15||||||||||||||||||
37 38 38 40 41 42 43 44 45 45 47 48 49 50 o1 4 3/ 3B 40 42 4 45 43 50
—— CUSUM of Squares  ----- 3% Significance | | — CUSUM - 5% Significance
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ARDL Error Correction Regression

Dependent Variable: D{HD)

Selected Model: ARDL(G, 2, 2,5, 2 5)
Case 4. Unrestricted Constant and Restricted Trend

Date: 02/21/21 Time: 1216
Sample: 165
Included observations: 59

ECM Regression
Case 4 Unrestricted Constant and Restricted Trend

Dependent Variable: HD
Method: ARDL

Date: 02121121 Time: 12:15
Sample (adjusted). 7 65

Included observations: 59 after adjustments

Maximum dependent lags: 6 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamicregressors (51ags, automatic) GOVEG HS ISR KOF

Fixed regressors: C @TREND
Number of models evalulated: 46656

Variable Coefficient Std. Error t-Statistic  Prob. Selected Model: ARDL(G,2,2,5.2, 5)
c 0159288 0021666 7352063  0.0000 Variable Coeficient St Emor  tSiatistic  Prob*
D{HD{-1}) 0721843 0.089375 8.076524 0.0000
D{HD(-2) 0.269431 0118690 2270040  0.0306 HD() 1532058 015626 1325793 0.0000
DIHD(-3)) -0.082520 0115788  -0.712680 04816 HD(-2) 0452412 0220600 -2.032399  0.0510
DiHD(-4)) -0.496758 0088206 -5.631804 0.0000 HD(-2) DO5105 (220674 \RROSRE 01245
DiHD(-5)) 0.290731 0.040895 7.109276 0.0000 HD(4) 041478 0204477 1845760 0.0743
D{GOV) -0.047964 0006780  -7.074483 0.0000 ) ' ' '
D{GOV(-1)) 0.038684 0.006984 5539146 0.0000 HO(S) 0.767480 0131424 5991957 0.0000
D(EG) 0205531 0031904  £442203  0.0000 HD6) 2073 0054041 5291672 0.0000
D(EG(-1) 0188331 0032587 5779285  0.0000 GV Q047964 0013650 3513882 00014
D(HS) 0.002024 0010330 -0.195623 08487 GOV(-1) 0074743 0022532 3317185 0.0024
DHS(-1)) -0.086007  0.013331 -6.451479  0.0000 GOVt2) DD3seee 0012906 2997262 0.0054
D(HS(-2)) 0060070 0013251 -4499330  0.0001 EG 020531 0083778 2222528 0.0031
D(HS(-2)) 0021727 0012413 -1750368  0.0903 EG(H) 0310097 0097385 3185225 00034
D(HS(-4)) -0019370 0011504 1683682  0.1026 EG(2) 0186331 0086437 2834743 0.0081
D(SR) -0.040772 0050291 -0.810717 04239 HS -0.002021 0015828 0127673 0.8993
DISR-1) 0167786  0.052016  3.225653  0.0030 HE(1) 0010142 0023472 0432071 06688
D{KOF) 0078281 0022262 3516351 0.0014 H5(-2) 0025937 0018388 1410493 01687
D(KOF(-1)) -0.052872 0021347  -2.476813 0.0191 HS(-3) 0038343 0018603 2061085  0.0481
Di{KOF(-2)) 0.086020 0.015855 5.425525 0.0000 H3(-4) 0002357 0020710 013828 09101
Di{KOF(-3)) 0.073351 0.017584 4171335 0.0002 H3(-5) 0019370 0015467 1232358 0.2201
DiKOF(-4)) 0.066051 0017302 3.817568 0.0008 ISR 0040772 0086929 0460024 06424
CointEqg(-1)* -0.188884 0024728 -7.638603 0.0000 ISR(-1) 0274081 0147982 1.852121 00739
ISR(-2) 0467786 0071107 2350629 0.0250
R-squared 0977581 Mean dependentvar -0.001695 KOF 0078281 0037673 2077927 0.04A4
Adjusted R-squared 0963881 3.D. dependentvar 0.045416 KOF(-1) 022340 0058847 3608370 0.0011
SE ofregressionl 0.008631 Akaike iI"IfU.CFit.eriCII"I -6.381215 KOF(-2) 0129892 0040546 2425541  0.0018
Sum .sqtjlared resid 0.002682 Schwarz crlt_e ran . -5.5671328 KOF(-3) 0.01259 0026720 -04B3B4 (305
LUg IIKEIIhUUd 211.2459 Haﬂr!an"aumﬂ criter. -6.065068 KDF[“‘] 0.007300 0078452 -0.956F5F 07993
F-statistic B 71.35530  Durbin-Watson stat 2377808 KOF(5) QO0RECSY 0072308 2833813 00081
Prob(F-statistic) 0.000000 c 0473221 0121950 1420416 01653
* pvalue incompatible with t-Bounds distribution. @TREND 0013032 000458 3125284 0.0030
R-squared 0.996383 Mean dependentvar 0.149661
F-Bounds Test Mull Hypothesis: Mo levels relationship AdjustedR—sqqared 0.993008 S‘D; delpendelﬂt\lfar 0.113080
SE ofregression 0.009455  Akaike info criterion 6177826
Test Statistic Value Signif. 1{0) I{1) Sum squared resid 0.002682 Schwarz criterion -5.156663
Log likelihood 2112459 Hannan-Quinn criter. 5779205
F-statistic £.946230 10% 249 338 Fstatistic 2951137 Durbin-Watson stat 2377808
k 5 504 281 376  Prob(F-statistic) (.000000
2.5% in 413
1% 15 463 *Note: pvalues and any subsequent tests do not account for model

selection.



ARDL Long Run Form and Bounds Test

Dependent Variable: D{HD)

Selected Model: ARDL(B, 2, 2, 5, 2, 5)

Case 4. Unrestricted Constant and Restricted Trend
Drate: 02/21/21 Time: 1218

Sample: 1 65

Included observations: 59

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
c 0173221 0.121951 1.420416 0.1658
@TREND -0.013832 0.004458 -3.125284 0.0039
HD(-1§* -0.188884 0.050809 -3.717536 0.0008
GOV{-1) -0.011805 0.004012 -2.967185 0.0059
EG(-1) 0.083764 0.039163 2138850 0.0407
H3(-1) 0.073844 0.025042 29487732 0.0061
ISR(-1) 0.065524 0.017952 3.649920 0.0010
KOF(-1) -0.081187 0.028035 -2.895862 0.0070
D(HD{-1)) 0.721543 0. 110827 5.507387 0.0000
D{HD{-2}) 0.269431 0.132555 2032599 0.0510
D{HD{-3)) -0.082520 0129705 -0.636218 0.5295
D{HD{-4}) -0.496758 0.123403 -4.025496 0.0004
D{HD{-5)) 0.290731 0.054941 52916732 0.0000
D{GOV) -0.047964 0.013650 -3.513882 0.0014
DGOV (-1)) 0.038684 0.012906 2997262 0.0054
D(EG) 0.205531 0.063779 3222529 0.0031
DIEG(-1)) -0.188331 0.066437 -2.834743 0.0081
Di{HS) -0.002021 0.015829 -0.127673 0.8993
D(HS-1)) -0.086007 0.019561 -4.396812 0.0001
D(HS(-2)) -0.060070 0.018250 -3.291409 0.0026
D{HS(-3)) -0.021727 0.017688 -1.228380 0.2259
D{HS(-4)) -0.019370 0.0154567 -1.252358 02201
D{ISR) -0.040772 0.086929 -0.469024 0.6424
D{ISR{-1)) 0. 167786 0.071107 2.359629 0.0250
D(KOF) 0.078281 0.037673 2077927 0.0464
D(KOF(-1)) -0.052872 0.033936 -1.5579495 0.1297
D(KOF(-2)) 0.085020 0.021925 3.923444 0.0005
D{KOF(-3)) 0.073351 0.024898 2.946052 0.0062
D(KOF(-4)) 0.066051 0.023308 2833813 0.0081

* p-value incompatible with t-Bounds distribution.
Levels Equation
Case 4: Unrestricted Constant and Restricted Trend

Variable Coefficient Std. Error t-Statistic Prob.
GOV -0.063028 0.028271 -2.229475 0.0334
EG 0.443470 0175310 2529636 0.0159
HS 0.390950 0.124503 3.140083 0.0038
ISR 0.345898 0113413 3.058720 0.0046
KOF -0.429823 0.149587 -2.873396 0.0074
@TREND -0.073762 0.021829 -3.379009 0.0020

EC =HD - (-0.0630*GOV + 0. 4435°EG + 0.3909*HS + 0.3469% ISR -0.4298
*KOF -0.0738*@TREMND )

F-Bounds Test

Mull Hypothesis: Mo levels relationship

Test Statistic Value Signif. {0y (1)
Asymptotic: n=1000
F-statistic 5.945230 10% 249 3.38
K 5 5% 281 376
2.5% 311 413
1% 35 463
Actual Sample Size 59 Finite Sample: n=60
10% 2.653 3.637
5% 3.086 4154
1% 4.013 5269
Finite Sample: n=55
10% 2.674 3.659
5% 3131 4206
1% 4111 5.329
Breusch-Godfrey Serial Comelation LM Test
F-statistic 1.837679 Prob. F(1,29) 01745
Obs*R-squared 1695268 Prob. Chi-Sgquare(1) 0.0546

p N[



Heteroskedasticity Test: ARCH

Ramsey RESET Test

— CUSUM of Squares ---— 5% Significance |

F-statistic 1.164830 Prob. F(1,56) 0.2851 Equaﬁm; UNTITLED
Ops*R-squared 1.181848 Prob. Chi-Square(1) 02770 spocmcauon: HD HD(-1)HD(-2) HO(-3) HD(") HD('S) HD('G) GOV GOV(
et Eouation: +1) GOV(-2) EG EG(+1) EG(-2) HS HS(-1) HS(-2) HS(-3) HS(-4) HS(-5)
T o ble RESIDNS ISR ISR(-1) ISR(-2) KOF KOF(-1) KOF(-2) KOF(-3) KOF(4) KOF(-5) C
Method: Least Squares QTREND
Date: 02/21/21 Time: 12:18 ¥ '
Sample (adusted), & 65 Omitted Variables: Squares of fitted values
Included observations: 58 after adjustments
Variable Coeflicient Std. Error t-Statistic Frob. \-statistic 1605046 20 0.1008
c 3.97E-05 1.14E-05  3.493433  0.0009 F-glatistic 2873180  (1,29) 0.1008
RESIDMZ2(-1) 0.142464 0.132000 1.079273 0.2851
R-squared 0.020377 Mean dependent var 4.62E-05  Fdost summary.
Adjusted R-squared 0.002882 S.D. dependentvar T.33E-05 $
S.E. of regression T.32E-05 Akaike info criterion -16.17402
Sum squared resid 2.00E-07 Schwarz criterion 1610297 TestSSR 0.000242 1 0000242
Log likelihood 471.0467 Hannan-Quinn criter. -16.146325 R.smd.dssa 0002682 30 89‘5,05
F-statist 1.164830  Durbin-\VWat: tat 1.985693
Prob(F . statistic) 028s0a3 L oon el Unrestricted SSR 0002440 20 84105
14
Series: Residuals
12 Sample 7 65
Observations 55
10 4
8| Mean -2 17e-16
Median -0.00M 72
=9 M aximum 0.019583
ad Minimum -0.016354
Std. Dew. 0.005200
z4 Skewness 0144711
Kurtosis 3.526830
o -
L Jargue-Bera 0.8288230
Probability 0.541352
1.4
16
124 e
T 2T
1.0 B e e
o 3
08- A N N
06 e ) - H
0.4 e e 0
0.2 it 1
0.0 Sl 8 el
02 w2y T
'0'4||||||||||||||||||||||||||||| '16||\\|||\|||\||||\|||\\|||||H|M|‘
36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64

[ — cusuM — 5% Significance
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ARDL Error Correction Regression

Dependent Variable: D{HD)

Selected Model: ARDL(4, 2,5, 4, 4, 4)
Case 2: Restricted Constant and Mo Trend

Date: 02/25/21 Time: 20:35

Sample: 173

Included observations: 68

ECM Regression
Case 2: Restricted Constant and Mo Trend

Dependent Variable: HD

Method: ARDL

Date: 02125121 Time: 20:34

Sample (adjusted). 673

Included observations: 68 after adjustments

Maximum dependent lags: 4 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (5 lags, automatic); GH EG HS 1SR KOF

Fixed regressars: C

Number of models evalulated: 31104

Variable Coefficient Std. Error t-Statistic Prob.  Selected Model ARDL(4,2 5,4, 4,4)
D(HD(-1)) 0748498 0083230 8024188  0.0000 Variable Coeficient  Std Emor  tStaistic  Prob.
Di{HD{-2)) 0.013123 0.1348M 0.097344 0.9230
D{HD(-3)) -0.388621  0.104674  -3712664  0.0006 HD(1) 1521649 0117392 1296213 0.0000
DI(GH) 0.772636 0124870 6187507  0.0000 HD(-2) 0736376 0239874 -306671  0.0039
Di{GH(-1)) -0.435064 0151692 -2 B6R084 0.0066 HD(-3) 0401744 0268217 -1407833 01422
D(EG) 0.072993 0.012463 5.856709 0.0000 HD(-4) 0998621 044016 2R0B462  0.0102
DIEG{-1)) -0.089797 0018263  -4.916851 0.0000 GH 0772636 0173490 4453260  0.0001
DIEG(-2)) 0013050 0021174  0B16306 05413 GH-1) 0817827 0292179 2799066 0.0079
DIEG(-3)) 0.007593 0.018578 0.387825 07003 GH(2) 0435064 0189822 200193 0.0274
DIEG{-4)) -0.045610 0013157 -3 466457 00013 G 0072993 0014843 407635 0.0000
D(HS) 0.042059  0.026347 1596355  0.1185 EG() 0122492 0032351 3786301  0.0005
SEEEE;;; ggg‘j_};i ggﬁg?ﬁg g_?,g‘;gig gigﬂ EG2) 0102847 0039762 2626803 00123
3 o~ ' -~ : EG(-3 0005457 0.041820  -0.130488  0.8969
Di{HS{-3)) -0.078875 0027667  -2.850845 0.0069 EGE~4; 0059203 0034454 AB57T30 04974
D({ISR) 01899497 0.0207849 9139158 0.0000 EG(S) []‘[]45610 0.015824 2.882282 Ull][]ﬁ4
D{SR(-1)) -0.129392 0.034629  -37365631 0.0006 HS 0042059 0'031459 -1.336956 0.1890
DIISR{-21) -0.155875 0155973  -0999365 0.3238 HS(1) 0.044928 0'053237 0.844112 0.4038
D{I3R(-3)) -0.545301 01644656  -3.315596 0.0020 HS(2) —[]‘047850 []l051ﬁ44 —Ul926539 0'35%
D(KOF) 0.040117 0.016466 2436334 0.0185 HS(-3) Q057145 0'053422 -1.059575 0'2913
D({KOF(-1)) -0.023904 0.024685  -0.968351 0.3388 HS(4 0‘078875 0'034437 2'290444 0'0275
D(KOF(-2)) -0.011708 0024450 -0478838  0.6347 IS(R] g0 05 1O 1000
D{KOF(-3)) -0.040956 0016327  -25085358 0.0164 SR 0‘3522?1 0'04?452 ?'423594 U.UUUU
CointEq(-1y* -0.226850 0025831 -37820758 0.0000 (1) ) ) o '
I3R(-2) -0026483 0250620  -0.105668  0.9164
R-squared 0.080898 Mean dependentvar 0.000441 ISR(3) Q38842 0357285 1089959 02624
Adjusted R-squared 0.971560 S.D. dependentvar 0.050236 I8R(4) 0545301 0187390 2800€78 00059
S.E. of regression 0.008472  Akaike info criterion -6.440485 KOF 0040117 0021563 1860454 00704
Sum squared resid 0.003230  Schwarz criterion 5689769 KOF-1) 0026847 0.043658 0612110 0.5440
Log likelihood 2419765 Hannan-Quinn criter.  -5.143028 KOF-2) 001219 0.050375 0242111 08100
Durbin-Watsan stat 2383844 KOF(-3) 0020248 0043664 0660843 05060
KOF(-4) 0040856 0019727 2006121 00445
* pvalug incompatible with t-Bounds distribution. c 0008048 0132639 0067461 0.0466
R-squared (.994808 Mean dependentvar 0.296618
F-Bounds Test Mull Hypothesis: Na levels relationship  Adjusted R-squared 0.991081 3.0. dependentver 0.096361
S.E. of regrassion 0.008100  Akaike info criterion -6.264014
Test Statistic Valua Signif. 1oy I(1) Sumsquared resid 0.003230  Schwarz criterion 5317459
Log likelihood 241.9765  Hannan-Quinn criter. -H.888960
F-statistic 9548790 10% 208 3 Fstatistic 266.8956 Durbin-Watson stat 2383844
k 5 5% 2.39 3.38  Prob(F-statistic) 0.000000
2.5% 27 373
1% 306 415 *Mote: pvalues and any subsequent tests do not account for model

selection.



ARDL Long Run Form and Bounds Test
Dependent Variable: D(HD)

Selected Model: ARDL(4, 2, 5, 4, 4, 4)
Case 2: Restricted Constant and Mo Trend
Date: 02/25/21 Time: 20:35

Sample: 173

Included observations: 68

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob
c -0.008948 0.132639 -0.067461 0.9456
HD{-1)* -0.226850 0.056450 -4.017865 0.0003
GH{(-1) 0.389873 0.099441 3.920658 0.0003
EG{-1) 0.040299 0.007963 5.060980 0.0000
HE(-1) -0.023241 0.0073207 -2.180599 0.0029
ISR(-1) -0.032882 0.016492 -1.993180 0.0532
KOF(-1) 0037174 0.008454 4.3297486 0.0001
DH{HD-1)) 0742499 0110167 6.794217 0.0000
DHD-2)) 0.0131232 0.1475892 00887324 0.9297
DHD(-3)) -0.388621 0.144016 -2.698452 0.0102
D(GH) 0772636 0173499 4453260 0.0001
D(GH-1)) -0.435064 0189822 -2.291963 0.0274
D{EG) 0.0729932 0.0145432 4917686 0.0000
DEGE-1)) -0.089797 0.0202432 -4.435954 0.0001
DEG(-2)) 0.013050 0.0229832 0.567501 0.5734
DEG-2)) 0.0075932 0.023359 0.224913 0.7470
D{EG(-4)) -0.045610 0.015824 -2.882282 0.0064
Di{HS) -0.042059 0.031459 -1.336956 0.1890
D{HS(-1)) 0.026119 0.032948 0792749 0.4327
D{HS-2) -0.021731 0.033412 -0.650397 0.5192
D{HS(-3) -0.078875 0.034437 -2.290444 0.0275
Di{sR) 0.189997 0.026643 F.131300 0.0000
D{SRE=11) -0.129392 0.039944 -3.239302 0.0025
D{sSR{-2)) -0.155875 0.234739 -0.664034 0.5106
DSR2 -0.5453201 0187290 -2.909978 0.0059
D(KOF) 0.040117 0.021562 1.860454 0.0704
DH{KOF(-1)) -0.0232904 0.027362 -0.87325908 03877
D{KOF(-2)) -0.011708 0027512 -0.425527 0.6728
D(KOF(-2)) -0.040956 0.019727 -2.076121 0.0445

* p-value incompatible with t-Bounds distribution.

Levels Equation
Case 2: Restricted Constant and Mo Trend

Variable Coefficient Std. Errar t-Statistic Prob.
GH 1.718638 0.4656490 3684194 0.0007
EG 0177645 0.027433 G6.475496 0.0000
HS -0.102449 0.050081 -2.045671 0.0476
ISR -0.1449532 0.060405 -2.399678 0.0212
KOF 0163872 0.050699 3.232269 0.0025
c -0.039444 0.590997 -0.066741 0.9471
EC =HD - (1.7186*GH + 0.1776*EG -0.1024*HS -0.1450%ISR + 0.1639*KOF
-0.0394 )
F-Bounds Test Mull Hypothesis: Mo levels relationship
Test Statistic Value Signif. 1{0Y 11y
Asymptotic: n=1000
F-statistic 9.548790 10% 2.0
k 5 5% 2.39 3.38
2.5% 27 373
1% 3.06 415
Actual Sample Size 62 Finite Sample: n=70
10% 2193 2161
5% 2564 3.65
1% 3.373 4717
Finite Sample: n=65
10% 2209 3.201
5% 2.596 3677
1% 3.43 4721
Breusch-Godfrey Serial Comelation LM Test
F-statistic 2118465 Prab. F(3,36) 0.1150

0bs*R-squared 10.20335 Prob. Chi-Square(3) 0.016%




&l

Heteroskedasticity Test ARCH Ramsey RESET Test
F-statistic 0.631180  Prob. F(1,65) 04208 EGUaton UNTITLED
Obs*R-squared 0.644344 Prob. Chi-Square(1) 04221  Specfication HD HD(-1) HD(-2) HD(-3) HD{-4) GH GM(-1) GH(-2) EG EG(
A1) EG(-2) EG(-3) EG(-4) EG(-5) HS H8(-1) HS(-2) HS(-3) HS(4) ISR
Test Equation: ISR(-1) I1SR(-2) ISR(-3) ISR{-4) KOF KOF(-1) KOF(-2) KOF(-3) KOF (-4)
Dependent Variable: RESIDA2 c
Method: Least Squares
Date: 02/25/21 Time: 20:37 Omitted Variables: Squares of Mted values
Sample (adjusted): 7 73
Included cbservations: 67 after adjustments
Wariable Coefficient Std. Error t-Statistic Prob. I.’msuc 1 1523‘8 33 ozm
c 433E-05 1.14E-05  3.803922  0.0003 F-glatishc 1327906  (1,39) 0.2564
RESID"2(-1) 0.098200 0.123604 0.794469 0.4208
R-sguared 0.009617 Mean dependent var 4.80E-05 F-1081 sSummary
Adjusted R-squared -0.005620 5S.D. dependentwvar T.91E-05 $
SE. ofregression 7.93E-05 Akaike info criterion -16.01693
Sum squared resid 4.09E-07 Schwarz criterion 1595112 TeS1SSR 0.000109 1 0.000109
Log likelihood 538.5672 Hannan-Cwinn criter. -15.99089
F-statistic 0.631180 Durbin-Watson stat 1.962518 Restricted SSR 0.003230 3 8.28€-05
Prob(F-statistic) 0.420814 Unrestncled SSR 0003121 38 8.21E-05
16
Series: Residusals
14 Sample 8 72
12 Chservations S8
10
Mean 21118
s Median -0.0009288
. Maximum 0.015558
Minimuom -0.020720
+ Std. Dev. 0.008843
Shewness 0. 228858
Kurtosis 2.698857
Jargue-Bera 1977250
Probability  0.272082
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ARDL Error Carrection Regression
Dependent Variable: DIHD)
Selected Model: ARDL(2,0,1,0,1,1)

(Case 2: Restricted Constant and Mo Trend

Date: 02/25/21 Time: 22:22
Sample: 143
Included observations: 41

ECM Regression
(Case 2: Restricted Constant and Mo Trend

Dependent Variable: HD

Method: ARDL

Date; 02125021 Time; 22:22

Sample (adjusted): 343

Included absenations: 41 after adjustments

Maximum dependent lags: 2 (Automatic selection)
Model seleciion method: Akaike info criterion (AIC)
Dynamic regressors (11ag, automatic): GH EG H3 13R KOF

Fived regressors: C

Number of models evalulated: 64

Selected Model ARDL(Z,0,1,0,1,7)

Variable Coefiicient  Std.Eror  t-Stafistic  Prob.

D{HD(-1)) 0775198 0051989 1491937  (.0000

D(EG) 0120504 0028841 4718123 0.0001

D{ISR) 0095705 0017188 -5AG68232  0.0000

DKOF) 0247382 (067145 3683867  0.0009

Cointeg(-1)* 0254775 0027678 -9.204908  0.0000
R-squared 0.923951 Mean dependentvar -0.003415
Adjusted R-squared 0915501 S.D. dependentvar 0.040803
3.E. of regression 0.011890  Akaike info criterion -5.912400
3um squared resid 0.005089  Schwarz criterion 5703427
Log likelihood 126.2042 Hannan-Quinn criter.  -5.836304
Durbin-Watson stat 2 468676

* pvalue incompatible with t-Bounds distribution.

F-Bounds Test Null Hypathesis: No levels relationship
Test Statistic Value Signif. I(0) I(1)
F-statistic 1008695 10% 208 3
k ] 5% 238 338
25% 27 a3

1% 306 415

Variable Coeficient ~ 3td Eror  +-8tatistic  Prob*

HD(-1) 1520423 0072098 21.08818  0.0000

HD(-2) 0779198 0076191 1017439 0.0000

GH 0135052 0051486 -2623086 00136

EG 0120504 0032237 3738072 0.0008

EG[) 0081878 0031381 281213 00129

HS 0001788 0003186 0561437 05787

ISR 0095705 0037271 -2567818  0.015%

I3R(-1) 0.096504 0036026 2678728  0.0119

KOF 0247352 0081670 3028667  0.0080

KOF(-1) 0129677 0085892 -1.500774 01418

C 1578786 0882792 -1.788400 00838

R-squared 0.991758  Mean dependentvar 0.136585

Adjusted R-squared 0.989011 S.0. dependentvar 0.124250

SE. of regression 0.013025  Akaike info criterion -5.819717

Sum squared resid 0.005089 Schwarz criterion -5.159973

Log likelihood 126.2042 Hannan-Quinncriter.  -H.452309

F-statistic 361.0091  Durhin-Watson stat 2 48676
Probi(F-statistic) 0.000000

*ote: p-values and any subsequenttests do not account for model

selection.



ARDL Long Run Form and Bounds Test
Dependent Variable: D(HD)

Selected Model: ARDL{Z, 0,1, 0,1, 1)
Case 2: Restricted Constant and Mo Trend
Date: 02/25/21 Time: 22:23

Sample: 143

Included observations: 41

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
c -1.578786 0.882782 -1.788400 0.0838
HD{-1y* -0.254775 0.042910 -5.937487 0.0000
GH** -0.135052 0.051486 -2.623086 0.0136
EG(-1) 0.038527 0.023052 1.671315 0.1051
HS** -0.001788 0.003186 -0.561437 0.5787
ISR{-1) 0.000739 0.005521 0.144680 0.8859
KOF(-1) 0117675 0.062336 1.887749 0.0688
D{HD(-1)) 0775198 0.075181 10.17439 0.0000
DIEG) 0.120504 0.032237 3738072 0.0008
D{SR) -0.095705 0.037271 -2.567818 0.0155
D(KOF) 0.247352 0.081670 2.028667 0.0050

* p~value incompatible with t-Bounds distribution.
** Variable interpreted as £ = Z(-1) + D{Z).

Levels Equation
Case 2: Restricted Constant and Mo Trend

Variable Coefficient Std. Error t-Statistic Prob.
GH -0.530082 0.233480 -2.270253 0.0305
EG 0.151219 0.089467 1.690216 0.1014
HS -0.007020 0.012838 -0.546797 0.5886
ISR 0.003135 0.0217392 0.143863 0.8866
KOF 0461878 0.184280 2. 506666 0.0178
c -6.196775 2667635 -2.322947 0.0271
EC =HD - (-0.5301*GH + 0.1812*EG -0.0070*HS + 0.0031*ISR + 0.4619*KOF
-6.1968 )
F-Bounds Test Mull Hypothesis: Mo levels relationship
Test Statistic Value Signif. 10y 1)
Asymptotic: n=1000
F-statistic 10.08695 10% 2.08 3
k 5 5% 2.39 3.38
2.5% 27 373
1% 3.06 4.15
Actual Sample Size 41 Finite Sample: n=45
10% 2.276 3.297
5% 2.694 3.829
1% 3.674 5019
Finite Sample: n=40
10% 2.306 3.353
5% 2734 382
1% 3.657 52586
Breusch-Godirey Serial Comelation LW Test
F-statistic 1.426403 Prob. F(2.28) 0.2571

Obs*R-squared A 7210688 Prob, Chi-Square(2) 0.1502




Heteroskedasticity Test: ARCH Ramsey RESET Test
F-statistic 0180032 Prob. F(1,38) 0.6737 Equaﬂon UNTWLED
Obs*R-squared 0.188613 Prob. Chi-Square(1) 0.6641
Specification: HD  HD(-1) HD(-2) GH EG EG(+1) HS ISR ISR(-1) KOF KOF(
Test Equation: '1)C
Dependent Variable: RESID'2 Omitted Vanables: Squares of fitted values
Method: Least Squares
Date: 02/25/21 Time: 22:24
Sample (adjusted): 4 43
Included observations: 40 after adjustments
— PP PE— 0697030 29 04913
ariable oefficien . Error -Statistic rob.
F-statistic 0485851 (1, 29) 0.4913
c 0.000118 341E-05 3480237 0.0013
RESID"2(-1) 0.058431 0161280 0.424301 0.6737
Fest summary.
R-sguared 0.004715 Mean dependentvar 0.000127
Adjusted R-squared -0.021476 S.D. dependentwvar 0.000174 §
S.E. ofregression 0.000176  Akaike info criterion -14.39944 o N
Sum squared resid 1.12E-06 Schwarz criterion -14.31409 T99|SSR 839E05 1 839505
Log likelihood 289.9887 Hannan-Quinn criter. -14.36890 Restricted SSR 0.005089 30 0.000170 I
F-statisti 0.180032 Durbin-Wat: tat 1.924565
F’r?]l;llzs—s‘l.fatisticj 0673739 Hrom-Tatsen £ Uﬂf“lﬂd‘ﬂ SSR 0005005 29 0000173
\l
1z
Series: Residuals
Sample 2 43
CObservations 41
Mean 1.18e-18
Median -0.000501
hasci mum 0.023455
Minimum -0.025887
Std. Dew. 0.0112Z80
Skewness -0.223387
Furtosis 2.9032431
Jargue-Bera 0.258887
Probability 0.825580
14 16
124 - .
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ARDL Error Correction Regression
Dependent Yariable: D(HD)
Selected Model: ARDL(1,2,0,1,0,2)

Case 2: Restricted Constant and No Trend

Date: 02125121 Time: 2319
Sample: 140
Included observations: 38

ECM Regression
Case 2 Restricted Constant and Mo Trend

Dependent Variable: HD
Methad: ARDL

Date: 02/25/21 Time: 2318
Sample (adjusted): 3 40

Included observations: 38 after adjustments

Maximum dependent lags: 1 (Automatic selection)
Model selection method: Akaike infa criterion (AIC)
Dynamic regressors (2 1ags, automatic): G3 EG HS 1SR KOF

Fixed regressors: C
Number of models evalulated: 243
Selected Model: ARDL(1,2,0,1,0,2)

Variable Coefficient  Std Error  t-Statistic  Prob.
D(iS) 0.004253  0.018074 0235292  0.3158
D(GS(-1)) 0109216  0.017710  6.166993  0.0000
D(HS) -0.060596  0.010887 -5565919  0.0000
D(KOF) 0008786 0002895 3034924  0.0054
D(KOF(-1)) -0.009114 0003174 -2871544  0.0080
CointEq(-1)* -0.184498 0010436 -17.67972  0.0000
R-sguared 0.932555 Mean dependentvar 0.005263
Adjusted R-squared 0.922017 5.D. dependentvar 0.016231
S.E. of regression 0.004533  Akaike info criterion -T.811127
Sum squared resid 0.000657 Schwarz criterion -7.652561
Log likelihood 154.4114  Hannan-Quinn criter. -1.719132

Durbin-Watson stat 2391901

* p-value incompatible with +-Bounds distribution.

F-Bounds Test Mull Hypothesis: Mo levels relationship
Test Statistic Value Signif. 110} I(1)
F-statistic 36.28074 10% 2.08 3
k 5 5% 239 3.38
25% 27 373

1% 3.06 415

Variable Coefiicient  Std. Eror  +-Statisic  Prob*

HD(-1) 0815502  0.020877  39.06196  0.0000

G3 0004253 0027563 0154280  0.8786

G3(-1) 0069244 0046155 1500241  0.1458

G5(-2) 0109216 0025749 -4.241557  0.0002

EG -0.003062 0002766 -1.107179  0.2734

HS -0.060596 0021607 -2.304449  0.0094

HS(-1) 0042844 0021231 2018034  0.0540

ISR 0088881 0023860 3725181  0.0010

KOF 0008786 0004143 2120708 00436

KOF(-1) -0.005507 0005223 -1.054313 03013

KOF(-2) 0009114 0004154 2194185  0.0374

C 0987684 0204245 -3.384770  0.0008

R-squared 0897672 Mean dependentvar 03113186

Adjusted R-squared 0996688 S.D. dependentvar 0.087369

S.E. of regression 0.005028  Akaike info criterion -7.495338

Sum squared resid 0.000657 Schwarz criterion -6.978206

Log likelihood 1544114 Hannan-Quinn criter. -1.311348

F-statistic 1013.099  Durbin-Watson stat 2.391901
Prob(F-statistic) 0.000000

*Note: p-values and any subsequent tests do not account for model

selection.



ARDL Long Run Form and Bounds Test

Dependent Variable: D(HD)

Selected Model: ARDL{1, 2,0, 1, 0, 2)

Case 2: Restricted Constant and Mo Trend

Drate: 02/25/21 Time: 23:19
Sample: 1 40
Included cbservations: 38

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
C -0.987684 0.254245 -3.884770 0.00086
HD(-1)* -0.184498 0.020877 -8.837295 0.0000
GS(-1) -0.035719 0.0098328 -3.630584 0.0012
EG** -0.003062 0.002766 -1.107175 0.2784
HS(-1) -0.017752 0.005320 -3.336781 0.00286
ISR** 0.088881 0.023860 3.725181 0.0010
KOF-1) 0.012392 0.002541 3.499957 o.0017
D(GS) 0.0042532 0.027563 0.154289 0.8786
D{GS(-1)) 0.109216 0.025749 4. 241557 0.0002
D(HS) -0.060596 0.021607 -2.804449 0.0094
CH{KOF) 0.008786 0.004143 2120708 0.0438
CHHOF=1)) -0.009114 0.004154 -2.194185 0.0374

* p~value incompatible with t-Bounds distribution.
**Variable interpreted as Z = Z(-1) + D(Z).
Levels Equation
Case 2! Restricted Constant and Mo Trend

Variable Coefficient Std. Error t-Statistic Prob.
GS -0.193602 0.062063 -3.119424 0.0044
EG -0.016598 0.014727 -1.1270532 0.2700
HS -0.096218 0.028017 -3.434251 0.0020
ISR 0.481748 0.111129 4. 334659 0.0002
KOF 0067166 0.02013232 3.336062 0.00286
C -5.353371 1164461 -4 597293 0.0001

EC=HD - (-0.1926*GS -0.0166*EG -0.0962"HS + 0.4817*ISR + 0.0672*KOF

-5.3534 )

F-Bounds Test

Mull Hypothesis: Mo levels relationship

Test Statistic WValue Signif. 1[0y 11y
Asymptotic: n=1000
F-statistic 36.28074 10% 2.08 3
K 5 5% 2.39 3.38
2.5% 27 373
1% 3.06 415
Actual Sample Size 38 Finite Sample: n=40
10% 2.306 3.353
5% 2734 3.92
1% 3.657 5.256
Finite Sample: n=35
10% 2331 3417
5% 2.804 4.013
1% 3.9 5.419
Breusch-Godirey Serial Cormelation LM Test
F-siafishic 1551444 Prob. F(1,.25) 0.2245
(Obs"R-squared 2220402 Prob. Chi-Square(1) 0.1362

p N[



Heteroskedasticity Test: ARCH

F-statistic 0267106 Prob. F(1,35) 0.5085 Rams.y RESET T‘s‘
Obs*R-squared 0280231 Prob. Chi-Square(1) o.5065  Equation: UNTITLED
Specfication:HD HO(-1) GS GS(-1) G8(-2) EG HS HS(-1) ISR KOF KOF(
Test Equation: '1) KOF('Z)C
D dent Variable: RESID"2
Mothad: L east Squares Omitted Variadles: Squares of fited values
Date: 02/25/21 Time: 23:20
Sample (adjusted): 4 40
Included observations: 37 after adjustments
‘Variable Coeflicient Std. Error t-Statistic Prob. "sws“ 0 71‘949 25 0 4813
F-statistic 0511152  (1,25) 04813
c 1.86E-05 4. 56E-06 4.086851 0.0002
RESIDM2(-1) -0.087091 0168513 -0.516823 0.5085
F-test summary.
R-squared 0.007574 Mean dependentvar 1.71E-05
Adjusted R-squared -0.020781 3S.D. dependentvar 2 09E-05 $
S.E. of regression 211E-05 Akaike info criterion -18.64067 Test SER 1.32€-05 1 1.32E-0%
Sum squared resid 1.56E-08 Schwarz criterion -18.55359
Lag likelihood 346.8523 Hannan-Quinn criter. ~1z.60007 Restricted SSR 0.000657 2% 253E-05
F-statistic 0267106 Durbin-Watson stat 1.995370 m“
Frob(F-statisticy 0.608530 Um.sm.d SSR 0 25 2 585‘05

Series: Residuals
Sample 2 40
Observations 35

hlean 1.20e-16
Median 0.000242
hlaci murm 0.0072ES
hinimum -0.008852
Std. Dew. 0.004215
Skewness -0.095502
Kurtosis 2.387288

15

Jargue-Bera 0.853429
Frobability 0.721280

104

-0.4

T T T T T T T T T T T T T T T T T T T T T T T T
% 18 20 22 24 25 28 30 32 M4 I B 4

—— CUSUM of Squares

5% Significance |
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ARDL Error Correction Regression

Dependent Variable: DHD)

Selected Model: ARDL(Z, 2,5,0,5,0)
Case 2; Restricted Constant and Mo Trend

Date: 02/25/21 Time: 2356

Dependent Variable: HD
Method: ARDL

Date: (2/25/21 Time: 2356
Sample (adjusted): 6 76

Included obsenvations: 71 after adjustments

Maximum dependent lags: 2 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamicregrassors (3 1ags, automatic): G EG HS ISR KOF

Fixed regressors: C
Number of models evalulated: 15552
Selected Model: ARDL(Z, 2,5,0,5,0)

Sample: 176
Included observations: 71
ECM Regression
Case Z Restricted Constant and No Trend
Variable Coefficient  Std. Error  +-Btafistic  Prob.
D{HD{-1)) 0761045  0.044372 1715147 0.0000
D(GS) 0145844  0.024487 5956009  0.0000
Di{GS(-1)) -0.106063 0024912  -4.257496  0.0001
D(EG) 0118147 0.028183 4192111 0.0001
D{EG(-1)) -0143116 0041475 -3450644  0.001
DI{EG(-2)) 0020639  0.040260 0512641 06104
D{EG-3)) -0.002228 0041206  -0.054071 09571
D(EG(-4)) -0.084172 0028587 -2044408 00048
D(ISR) -0.112377 0088171 -1831851  0.0588
D{SR(-1)) 0151586  0.082386 1840078 00716
D(ISR(-2)) -0.020357 0078664 -0.2587Y82  0.7968
D(ISR(-3)) 0004929 0078282  0.062969  0.9500
D{ISR(-4)) 0176689  0.048036 3603437 00007
CointEqi-1y -0.223449 0020217 -11.05263  0.0000
R-squared 0.922213 Mean dependentvar -0.002384
Adjusted R-squared 0904472 SD. dependentvar 0.049956
5.E. of regression 0.015440 Akaike info criterion -5.328940
Sum squared resid 0.013589  Schwarz criterion -4 BR2773
Log likelihood 2031774 Hannan-Quinn criter. -5.151516

Durbin-Watson stat

1454815

* pvalue incompatible with t-Bounds distribution.

F-Bounds Test Null Hypothesis: Mo levels relationship
Test Statistic Value Signif. (0} )]
F-statistic 15.61452 10% 208 3
k 5 5% 239 338
25% 27 373

1% 3.06 415

Variable Coefficient  Std.Emor  t-Statisic  Prob®

HD(-1) 1537596 0061174 2513488 0.0000

HD(-2) 0761045 0064113 -11.87040  0.0000

G8 0145844 0034089 4278308  0.0001

G5(1) 0246844 0061410 -4019582 00002

G5[-2) 0106063 0034183 3102814  0.003

EG 018147 0037265 3170492 0.0026

EGF1) 0253008 0076198 -3332189 00016

EGR2) 0163755 0079168 2068442 00437

EG[3) 0022867 0077813 0283872 0.7700

EGH4) 0081944 0072733 1126639 02652

EGF) 0084172 0038326 2196222 00326

HS 0006498 0003248 2001010  0.0807

ISR 0112317 0078302 1430188 01973

ISR(-1) 0246231 0152084 1619040 01116

ISR(-2) 0171953 0150941 1139210 0.2599

ISR(-3) 0025286 0150616 0167884  0.8673

ISR(-4) 0171770 0138077 1271638 02093

ISR(-5) 0176609 (0061816 -28584B6  0.0061

KOF 0009912 0005272 -18B0150  0.0658

C 0346321 0068136 5082804  0.0000

R-squared (.989513  Mean dependentvar 0.195211

Adjusted R-squared 0.985613 5.D. dependentvar 0.136087

3.E ofregression 0.016323  Akaikeinfo criterion -5.159926

aum squared resid 0.013589  Schwarz criterion -4.522551

Log likelihood 2031774 Hannan-Quinncriter.  -4.906462

F-statistic 2633380 Durbin-Watson stat 1454815
Prob(F-statistic) 0.000000

*Note: pvalues and any subsequent tests do not account for model

selection.



ARDL Long Run Form and Bounds Test
Dependent Variable: D(HD)

Selected Model: ARDL(Z, 2,5, 0,5, 0)
Case 2: Restricted Constant and Mo Trend
Date: 02/25/21 Time: 23:57

Sample: 176

Included observations: 71

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
C 0.346321 0.068136 5.082804 0.0000
HD(-1)* -0.223449 0.027142  -8232553 0.0000
G3(-1) 0.005063 0.007629 0.663676 0.5099
EG(-1) 0.007355 0.009211 0.798569 0.4282
HS** 0.006498 0.003248 2.001010 0.0507
ISR{-1} -0.017743 0.003855  -4.602792 0.0000
KOF*=* -0.009912 0.005272  -1.880150 0.0658
DHHD(-1)) 0.761045 0.064113 11.87040 0.0000
D(Gs) 0.145844 0.034089 4278308 0.0001
D(GS(-1)) -0.106063 0.034183  -3.102814 0.0031
D(EG) 0118147 0.037265 3170492 0.0026
CHEG(-1)) -0.143116 0.044917  -3.186213 0.0025
DHEG(-2)) 0.020639 0.042749 0.482802 0.6313
DHEG(-3)) -0.002228 0.043747  -0.050930 0.9596
CHEG(-4)) -0.084172 0.038326 -2.196222 0.0326
D{SR) -0.112377 0.078302  -1.435188 01573
D{ISR(-1)) 0.151596 0.088495 1.713057 0.0928
D{ISR(-2)) -0.020357 0.083534  -0.243693 0.8084
D{ISR(-3)) 0.004929 0.083689 0.058901 0.9533
D{ISR(-4)) 0176699 0.061816 2855486 0.0061
* p~value incompatible with t-Bounds distribution.
== Wariable interpreted as Z=2(-1) + D(Z).
Levels Equation
Case 2: Restricted Constant and Mo Trend
Variable Coefficient Std. Errar t-Statistic Prob.
GS 0.022660 0.034134 0.663863 0.5098
EG 0.032917 0.040685 0.809060 0.4222
HS 0.029082 0.016041 1.812955 0.0757
ISR -0.079406 0.018942 4192102 0.0001
KOF -0.044358 0.025976 -1.7076815 0.0938
c 1.549889 0.375096 4131979 0.0001
EC =HD - (0.0227*GS + 0.0329°EG + 0.0291*HS -0.0794*ISR -0.0444*KOF
+1.5489 )
F-Bounds Test Mull Hypothesis: Mo levels relationship
Test Statistic Value Signif. (0} (1)
Asymptotic: n=1000
F-statistic 1561452 10% 2.08 3
K 5 5% 239 3.38
2.5% 27 373
1% 3.06 415
Actual Sample Size 71 Finite Sample: n=7¥5
10% 2,196 3.166
5% 2574 3.641
1% 3.427 4.62
Finite Sample: n=70
10% 21932 3161
5% 2.564 3.65
1% 3.373 4717
Breusch-Godfrey Senal Correlafion LM Test
F-statiztic 1.8556740 Prob. F{3,48) 014497
(Jb=*R-squarad T.372002 Prob. Chi-Square(3) 0.0608




Heteroskedasticity Test: ARCH

GOk!

Equation: UNTITLED

2127713
4179383

F-statistic
Obs*R-squared

Prob. F(2,66)
Prob. Chi-Square(2)

0.1272 Specification: HD HO(-1) HO(-2) GS GS(-1) GS(-2) EG EG(-1) EG(-2) EG(

Test Equation:

Dependent Variable: RESID*2
Method: Least Squares

Date: 02/25/21 Time: 23:59

Sample (adjusted): 8 76
Included observations: 69 after adjustments

01237 -3) EG(-4) EG(-5) HS ISR ISR(-1) ISR(-2) ISR(-3) ISR(-4) ISR(-5) KOF
C

Omitted Vaniables: Squares of fited values

isti 274
Variable Coefficient Sid. Error -Statistic Prob. Fshﬁsnc 1 27 233 50 02085
F-statistic 1623670  (1,50) 0.2085
c 0000171 4. 30E-05 3972014 0.0002
RESID™2(-1) 0244687 0122118 2003697 0.0492
RESID™Z2(-2) -0.114942 0122678 -0.936937 0.3522 F_test sUmmarY
R-squared 0.060571 Mean dependent var 0.000197 m S
Adjusted R-squared 0.032103 S.D. dependentwar 0.000267
S.E. ofregression 00002632 Akaike info criterion -13.60527 Tes‘m 0000427 1 0000‘27
Sum squared resid 4 57E-06 Schwarz criterion -13.50814
Log likelinood 472.2819 Hannan-Quinn criter. -13.56674 ResmaOG Sm 0013589 51 0000266
F-statistic 2127713 Durbin-Watson stat 1.954073 |p
Fotatete o 2127713 Unrestricted SSR 0.013161 50 0000263

Series: Residusals
Sample & 78
Observations 71

Mean 5.14e-18
Median 0.000210
hlaimurm 0.025550
hinimum -0.028270
Std. Dew. 0.0138933
Skewness -0.272488
Kurtosis 2.897285

Jargue-Bera 1.681468

Probability 0.4321384
14 30
12
p""’- Zﬂ_ e
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084 -
064 0
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ARDL Error Correction Regression
Dependent Variable: D(HD)
Selected Model: ARDL(Z,1,0,0,1,1)

Case 2: Restricted Constant and No Trend

Date: 02/26/21 Time: 00:21
Sample: 131
Included observations: 29

ECM Regression
Case 2 Resfricted Constant and Mo Trend

Dependent Variable: HD
Method: ARDL

Date: 02126/21 Time: 00:21
Sample (adjusted): 331

Included obsenvations: 29 after adjustments

Maximum dependent(ags: 2 (Automatic selection)

Model selection method: Akaike info criterion (AIC)
Dynamic regrassars (1120, automatic) GC EGHS ISR KOF

Fixed regressors: G
Number of models evalulated: 4
Selected Model: ARDL(Z, 1,0.0.1,1)

Variable Coefficient  Std Error  t-Statistic  Prob.
Variahle Coeficient ~ Std Emor  tStafisfic  Prob?
D{HD(-1)) 0953880 0076815 1248296  0.0000
o 009420 0029345 320171400048 s g A 0000
(SR) Dbiaazz 0030728 1187346 02509 HO[-2 0998880 0003370 9278174 0.0000
DIKDF) 0023263 0030810 0755033  0.4600 . - ' - '
ComEqH-1y 0541735 0064435 -8.407304  0.0000 . QW20 DDBA0SE 76501 00944
GCH) 0173045 0060705 2865414 00103
R-squared 0.885021 Mean dependentvar  -0.002414 EG 0019911 0.019837  0.998674 03312
Adjusted R-squared 0.865857 S.D. dependentvar 0.056167 HS Q026781 0024938 1073907 0.28M
SE. of regression 0.020571  Akaike info criterion -4.774257 ISR Q042422 0055882 079136 04476
Sum squared resid 0.010156 Schwarz criterion -4.538517 13Ri1) 0128663 0057480 218624 (0423
Log likelihood 7422673 Hannan-Quinn criter. -4.700426 KOF 0023263 0050109 0464236  0.5480
Durbin-Watson stat 1776599 KOF(-1) 0108424 0051312 2113051 0.0488
¢ 0235453 0386280 0591204 05617
* pvalue incompatible with +-Bounds distribution.
R-squared 0970110 Meandependentvar 0270690
. . AdjustedR-squared  0.953504 5.0, dependentvar 0.110160
F-Bounds Test Null Hypothesis: No levels TelalONShID o¢ yrroacsion 0023754 Malkeinforrterion 4360464
-, - Sum squared resid 0.010156  Schwarz criterion -3841838
Test Stafistic Value Signt O D el 42T HarnanQuim citer. 4198036
F-staistic 757153 10% 208 F-stanshcl . hB.42058  Durhin-Watson stat 1778509
k 5 Roy 219 1133 Prob(F-statistic) 0.000000
25% 27 373
1% 106 415 "Note: pvalues and any subsequenttests da nat account for model

selection.



ARDL Long Run Form and Bounds Test
Dependent Variable: D(HD)

Selected Model: ARDL({Z, 1,0, 0,1, 1)
Case 2. Restricted Constant and Mo Trend
Date: 02/26/21 Time: 00:22

Sample: 131

Included observations: 29

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
C 0.235453 0.398260 0.591204 0.5617
HD(-1)* -0.541735 0.086751 -5.244747 0.0000
GC{-1) 0.078525 0.025603 3.0687001 0.00GE
EG* 0.019911 0.019937 0.998674 0.3312
H5** -0.026781 0.024938 -1.073907 0.2971
ISR(-1) -0.168085 0.064307 -2.613800 D.0176
KOF(-1) 0.131686 0.043402 2720655 0.0140
D(HD{(-1)) 0.958850 0103370 9276174 0.0000
CH{GC) -0.095420 0.054035 -1.765901 0.0944
DR -0.042422 0.055882 -0.759136 0.4576
DH{KOF) 0.023263 0.050109 0.464236 0.64820

* p~value incompatible with t-Bounds distribution.
**Variable interpreted as £ = Z(-1) + D(Z).

Levels Equation
Case 2: Resfricted Constant and Mo Trend

Variable Coefficient Std. Error t-Statistic Prob.
GC 0.144950 0.042540 3.407370 0.0031
EG 0.036754 0.033730 1.089639 0.2902
HS -0.049435 0.044923 -1.100447 D.2856
ISR -0.310272 0.107267 -2.892516 0.0097
KOF 0.243083 0.079014 3076469 D.0065
C 0434628 0732923 0.593006 D.5606
EC =HD - (0.1450*GC + 0.0368*EG -0.0494*HS -0.3103*ISR + 0.2431*KOF
+0.4346 )
F-Bounds Test Mull Hypothesis: Mo levels relationship
Test Statistic Walue Signif. {0} 1)
Asymptotic: n=1000
F-statistic T.573153 10% 2.08 3
k 5 5% 239 3.38
2.5% 27 373
1% 3.06 415
Actual Sample Size 29 Finite Sample: n=35
10% 2331 3417
5% 2.804 4013
1% 3.9 5419
Finite Sample: n=30
10% 2.407 3.517
5% 2.91 4193
1% 4134 5761
Breusch-Godirey Serial Comelation LM Test
F-shatistic 0706730 Prob. F(2,16) 0.5080

Qbs'R-squared 2353947 Prob. Chi-Squars(2) 0.3082

p N[



Heteroskedasticity Test: ARCH
F-statistic 0.910858 Prob. F(1,26) 0.3487
Obs*R-sguared 0.947723 Prob. Chi-Sgquare(1) 0.3303

Test Equation:

Dependent Variable: RESID"Z

Method: Least Squares

Date: 02/26/21 Time: 00:23

Sample (adjusted): 4 31

Included observations: 28 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
c 0.000296 0.000126 2.3373902 0.0274
RESID"2(-1) 0.183754 0.192536 0.954389 0.3487
R-squared 0.033847 Mean dependentwvar 0.000362
Adjusted R-squared -0.003312 S.D. dependent var 0.000558
S.E. of regression 0.000559  Akaike info criterion -12.07170
Sum squared resid 8.13E-06 Schwarz criterion -11.97654
Log likelihood 171.0027  Hannan-Cuinn criter. -12.04260
F-statistic 0.910858 Durbin-Watson stat 1.911333
Prob(F-statistic) 0.348677

Ramsey RESET Test
Equation: UNTITLED

&

p N[

Speciication: HD HD(-1) HD(-2) GC GC{-1) EG HS ISR ISR(-1) KOF KOF{

A)C

Omifted Variables: Squares of ftted values

statistic 0382421 17
F-stabistic 0146246 (1,17) 07069

I ——— ————nnn—n——n—n———n—n—n—nn—nnnnn—n5———y
F-test summary.

Surm of g af Mean Squares

Test S8R BESEDS 1 B 6EE-05

Restricled SSR 0010156 18 0.000554

Unrestricted SSR 0010070 17 0.000582

0.7069

e Series: Residusls
SBample 3 31
Obhsarv ations Z5
Mazn -1.432-18
Madisn -0.001910
hdsccimusm 0042457
Mindrmusnm 0. 044702
Std. Dav. 0012045
Bhkewnsss 0. 244105
Kurtosis 3386513
Jargwse-B=ra 0.47T2ES
Probability 0.78T421
16 15
1.2 104 e -
S e e
0.8
0
0.4 4
_5_ _______________
00 — o T
04 | | | | | '15|||||||||||||||||
14 16 18 20 2 24 26 28 30
26 27 28 29 30 H
- |— T - 5% Significance
—— CUSUM of Squares ----- 5% Significance |
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ARDL Error Correction Regression

Dependent Variable: D(HD)

Selected Model: ARDL(Z, 2, 3,2, 3,0)
Case 2: Restricted Constant and Mo Trend

Date: 02/26/21 Time: 00:29
Sample: 185
Included observations: 82

ECM Regression
Case 2: Restricted Constant and Mo Trend

Variable Coefficient  Std.Error  t-Statistic  Prob.
D{HD{-1)) 0736768  0.053106 1387352  0.0000
DIGC) 0.005410  0.010858 0498277  0.6200
D(GC-1) -0.024186 0011311 -21382584  0.0363
D(EG) -0.016758  0.015336 -1.092821 02786
D{EG(-1)) 0.071550  0.021617  3.308972 00015
D(EG(-2)) -0.083768 0014881 -5.629071  0.0000
D{H3) 0.026404  0.014258 1851771  0.0687
D{HS(-1)) -0.024091 0014351 -1.678728  0.0881
D{I5R) -0213678 0034413 -6.209203  0.0000
DIISR(-1)) 0329371  0.044325 7430857  0.0000
DilSR-21) 0101172 0.022387  -4.519218  0.0000
CaintEq(-1)* -0.143771  0.020005 -7.186818  0.0000
R-squared 0.878307 Mean dependentvar -0.002317
Adjusted R-squared 0.859184 35.0.dependentvar 0.036288
S.E. of regression 0.013617  Akaike info criterion -5.620528
Sum squared resid 0.012980 Schwarz criterion -5.268325
Log likelihood 242 4416 Hannan-Cluinn criter, -5.479124

Durbin-Watson stat 2362154

Dependent Variable: HD
Wethod ARDL

Date: 02126121 Time: 00:28
Sample (adjusted) 485

Included observations: 82 after adjustments

Maximum dependent lags: 2 (Automatic selection)

Model selection method: Akaike info criterion (AIC)

Dynamic regrassors (3 lags, automatic) GC EG HS 18R KOF

Fixedregressars: C
Number of models evalulated: 2048
Selected Model: ARDL(Z 2, 3,2, 3,0)

* pvalue incompatible with t-Bounds distribution.

F-Bounds Test Mull Hypothesis: Mo levels relationship
Test Statistic Value Sianif. [0} I(1)
F-statistic B6.746356 10% 208 3
k 5 A% 239 338
2.5% 27 373

1% 3.06 415

Variable Coefficient ~ Std Emor  t-Statisfic  Prob*

HD(-1) 1592997 0067986 2343139 0.0000

HD(-2) 0736768 0.064001 1151183  0.0000

GC 0005410 0013836 0391012 (0.6971

GCH1) 0044588 0021765 -2048620  0.0446

GC[2) 0024186 0013603 1777973 0.0802

EG 0016759 0017088 -0.082632  0.3208

EG(H1) 0109801 0037528 2025825  (0.0047

EG(-2) 0156318 0037486 -4.143350  0.0001

EGE-3) 0083768 0017627 4752307 0.0000

HS 0.026404 0016122 1637816 0.1064

H3(-1) 0053342 0030027 1776497 0.0804

H3(-2) 0024091 0017040 1413775 0.1623

3R Q213678 0039811 -5367275  0.0000

I3R(-1) 0541623 0083278  6.503814  0.0000

I3R(-2) 0430543 0068982 -G.241110  0.0000

I3R(-3) 0101172 0026265 3851899 (.0003

KOF 0001367 0003835 0386698  0.7003

C 0127505 0037333 3418337 (.001

R-squared 0.891480 Mean dependent var 0.220488

Adjusted R-squared 0.989216 S.D. dependentvar 0137139

SE. of reqrassion 0.014241  Akaike info criterion 474186

3um squared resid 0.012880 Schwarz criterion -4 045882

Log likelihood 2424416 Hannan-Quinn criter.  -5.262080

F-stafistic 438.0852  Durbin-WWatson stat 2362154
Prob(F-statistic) 0.000000

*Note: p-values and any subsequenttests da not account for madel

selection.



ARDL Long Run Form and Bounds Test

Dependent Variable: D(HD)

Selected Model: ARDL(Z, 2, 3, 2, 3, 0)

Case 2: Restricted Constant and Mo Trend

Date: 02/26/21 Time: 00:30
Sample: 1 85
Included observations: 82

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
C 0.127505 0.037333 3.415337 0.0011
HD{-1y* -0.143771 0.022021 -6.528889 0.0000
GC(-1) -0.014992 0.006931 -2.163092 0.0343
EG(-1) 0.021492 0.006154 3.492311 0.0009
HS(-1) -0.002847 0.002343 -1.215486 0.2286
ISR(-1) -0.001426 0.005006 -0.284735 0.7768
KIOF** 0.001367 0.003535 0.286698 0.7003
D{HD(-1)) 0736768 0.064001 11.51183 0.0000
D(GC) 0.005410 0.013836 0.291012 0.5971
D{GC(-1)) -0.024186 0.0132603 -1.777973 0.0802
DIEG) -0.016759 0.017055 -0.982632 0.3295
D{EG(-1)) 0.071550 0.023124 3.094225 0.0029
D{EG(-2)) -0.083768 0.017627 -4. 752307 0.0000
DiHS) 0.026404 0.016122 1.637816 0.1064
D{HS(-1)) -0.024091 0.017040 -1.413775 01623
D{ISR) -0.213678 0.0393811 -5.367T275 0.0000
Di{ISR{-1)) 0.328371 0.049805 5.613199 0.0000
Di{ISR-2)) -0.101172 0.026265 -3.851899 0.0003

* p-value incompatible with t-Bounds distribution.
**Wariable interpreted as Z = Z(-1) + D(Z).
Levels Equation
Case 2 Restricted Constant and Mo Trend

“ariable Coeflicient Std. Error t-Statistic Prob.
GC -0.104277 0.045375 -2.288133 0.02438
EG 0.149488 0.039146 3.818722 0.0003
HS -0.019805 0.015689 -1.262375 0.2114
ISR -0.009915 0.034958 -0.283633 07776
KOF 0.009508 0.024526 0.387G6G 0.6995
C 0.B8G6864 0.242891 3.651283 0.0005

EC =HD - (-0.1043*GC + 0.1495*EG -0.0198"HS -0.0099*I1SR + 0.0095*KOF

+0.8869)

F-Bounds Test

Mull Hypothesis: Mo levels relationship

Test Statistic Value Signif. 100} 11}
Asymptotic: n=1000
F-statistic 6.746356 10% 2.08 3
K 5 5% 2.39 3.38
2.5% 27 373
1% 3.06 415
Actual Sample Size 82 Finite Sample: n=80
10% 2.303 3.154
5% 255 3.606
1% 3.351 4587
Breusch-Godfrey Serial Correlafion LM Test
F-siatistic 1591600 Prob. F(3,61) 0.2006
Qbs*R-squared 5952639 Prob. Chi-Square(3) 01138

p N[



&

Ramsey RESET Test
Equation; UNTITLED

p N[

Specificaion: HD HO{-1) HD(-2) GC GC{-1) GC(-2) EG EG(-1) EG(-2) EG(

<3} HE HS{-1) HS(-2) ISR ISR{-1) ISR(-2} ISR(-3) KOF C

Omitted Variables: Squares of fited values

0.6987

Heteroskedasticity Test: ARCH
F-statistic 1.417700  Prob. F(1,79) 0.2373
Obs*R-squared 1.427966 Prob. Chi-Square(1) 0.2321
Test Equation:
Dependent Variable: RESIDA2
Method: Least Squares
Date: 02/26/21 Time: 00:31
Sample (adjusted). 5 85
Included observations: 81 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
(o3 0.000139 3.31E-05 4198664 0.0001

RESIDM2(-1) 0.132535 0.111311 1.190672 0.2373
R-squared 0.017629 Mean dependentvar 0.000160
Adjusted R-squared 0.005184 S.D. dependentwvar 0.000253
S.E. ofregression 0.000252 Akaike info criterion -13.70704
Sum squared resid 503E-06 Schwarz criterion -13 64792
Log likelihood 557.1352 Hannan-Quinn criter. -13.68332
F-statistic 1.417700 Durbin-Watson stat 1.958266
Prob(F-statistic) 0.237348

t-statistic 0.387503 63

F-statistic 0150159 (1.63) 06947
F-1851 summary;

Test 53R 3.00E-05 1 309E-05
Restricted 358 0.012930 4 0.000203
Unrestricded S5R 0012849 63 0.000208

Sernes: Residuals
Sampl= 4 BS
Ohbservations 52

Mean -1.07e-15
Me=dizn S0 T4
EEV T Q.04H1ET1
Miindinmesm -0.02TE4E
Std. Dev. 0.012859
Skewnsss 0448213
Kurtosis 3.501855
Jargue-Be=ra 3.805132
Probability 0. 1847593
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ARDL Error Correction Regression
Dependent Variable: D{HD)

Selected Model: ARDL(1,0,0,1,0,1)
Case 2 Restricted Constant and Mo Trend
Date; 02124121 Time: 1810

Sample: 141

Included obsenvations: 40

ECM Regression
Case 2: Restricted Constant and No Trend

Dependent Variable: HD

Wethod: ARDL

Date: 02124121 Tima: 18:10

Sample (adjusted): 241

Included observations: 40 after adjustments

WMaximum dependentlags: 1 (Automatic selection)

WModel selection method: Akaike info criterion (AIC)
Dynamic reqressors (11aq, automatic): GIEG H3 1SR KOF
Fived regressors: C

Number of models evalulated: 32

Variable Coefficient  Std.Emor  +-Statisfic  Prob.  Selected Model: ARDL(1,0,0,1,0,1)
D(HS) -0.148592  0.015211 -0.768861  0.0000 Variable Coefficient ~ Std.Emor  tStafistic  Prob*
D(KOF) 0013213 0004831 2734077  0.0102
CaintEg(-1)* -0.088974 0004889 -18.40283  0.0000 HD-1) 0010026 0024437 3723957 (0.0000
Gl 0017601 0005782 3044425 0.0047
R-squared 0.893950 Mean dependentvar 0.005000 EC 0015480 0003200 4873677 0.0000
Adjusted R-squared 0888217 3.0 dependentvar 0.017394 HS 04850 0031798 4749438 0.0000
S.E. of reqression 0.005816  Akaike info criterion -7.384499 HS(-1) 0093107 00350 1099730 0.0041
Sum squared resid 0.001251  Schwarz criterion -1.25784 ISR 0006141 (005550 1104581 (2778
Lnglqkehhnnd 150.6900 Hannan-Quinn criter. -1.338701 KOF 00T D00 20MEM 00501
Durbin-Watson stat 1589773 KOF(1) DU O00GR44 28574 O.00TH
* pvalue incompatible with t-Bounds distribution. ¢ DZ8730 0062669 5200062 00000
R-squared 0.991461  Mean dependentvar 0.347500
. o Adjusted R-squared 0989257 S.D. dependantvar 0.061300
F-Bounds Test Mull Hypothesis: Mo levels relationshi
id D SEoiregession 0006354 Akaikeimfoorierion 7084499
Test Staistic Value siqnit I0) (1) Sumlsqqaredresm 0.001251 Schwarzcntlermn. -6.704502
Log likelihood 1506900 Hannan-Quinncrter.  -6.947104
F-stafisfic 4053555 10% 208 7 Fstafisfic 4499239 Durbin-Watson stat 1589773
k 5 5% 219 .38 Prob(F-stafistic) 0.000000
25% 21 373
1% 106 415 *Note: pvalues and any subsequenttests do not account for model

selection.



ARDL Long Run Form and Bounds Test

Dependent Variable: D({HD)

Selected Model: ARDL(1, 0,0, 1,0, 1)

Case 2: Restricted Constant and Mo Trend

Date: 02/24/21 Time: 18:11
Sample: 141
Included observations: 40

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Frob.
C -0.278730 0.052689 -5.290082 0.0000
HD-1)* -0.089974 0.024437 -3.681866 0.0009
] 0.017601 0.005782 3.044425 0.0047
EG** 0.015480 0.0032049 4. 823672 0.0000
HS(-1) -0.050485 0.007077 -7.1338865 0.0000
ISR** 0.006141 0.0055548 1.104581 02778
KOF(-1) 0.032745 0.003574 9162241 0.0000
DHS) -0.148592 0.031288 -4. 749138 0.0000
D{K.OF) 0.013213 0.006482 2.038611 0.0501

* p-value incompatible with t-Bounds distribution.

**Variable interpreted as £ = Z(-1) + D(Z).

Levels Equation
Case Z: Restricted Constant and Mo Trend

Variable Coefficient Std. Error t-Statistic Frob.
Gl 0.195628 0.098410 1.987879 0.0557
EG 0172045 0.044398 3.8319231 0.0006
HS -0.561105 0.195155 -2.875179 0.0072
ISR 0.068249 0.070274 0.971186 0.3390
KOF 0.363940 0.098929 3678802 0.0009
C -3.0978497 11655227 -2 GB1634 0.0116

EC =HD - (0.1956*GI] + 0.1720*EG -0.5611*HS + 0.0682*I15R + 0.3639*KOF

-3.0979)

F-Bounds Test

Mull Hypothesis: Mo levels relationship

Test Statistic Value Signif. 10} I{1)
Asymptotico n=1000
F-statistic 40.535585 10%: 2.08 3
k 5 5% 2.39 3.38
2.5% 27 373
1% 3.06 415
Actual Sample Size 40 Finite Sample: n=40
10% 2.306 3.353
5% 2734 3.92
1% 3.657 5.256
Breusch-Godfrey Senal Corralation LM Test
F-statistic 1.055628 Prob. F(2.29) 0.3609

0bs*R-squared

2714938  Prob. Chi-Square(2) 0.2573
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Heteroskedasticity Test ARCH Ramsey RESET Test
F-statistic 0.230343 Prob. F(1,37) o.6aa1  Equation: UNTITLED
Obs*R-sgquared 0.241292 Prob. Chi-Square{1} 0.6233 Spemuﬂn HD HD{'” GIEG HB HS:’_“ |3R I'ECF |{0F[-'|l C
. . Omitted Variables: Squares of fitted values
est Equation:
Dependent Variable: RESID"2
Method: Least Squares .
Date: 02/24/21 Time: 18:12 Yalus af Probability
=4 le (adjusted): 3 41 w
Included observations: 39 after adjustments t-statistic 02513719 k! 0.8032
Wariable Coefficient Std. Error t-Statistic Prob. F-statistic 0.063191 (1,30} 08032
o3 2 91E-05 9 3TE-06 3110141 00036
RESIDA2(-1) 0075995 0 164592 0 479941 0.6341  Fifagtsummary
Aajuetod R 4 0020872 SO dependentvar  470E.08 SumdlSe o MNean Squdres
usie -square - A BN ependent var - |
=4 JE of regresqsimn 4 B4E-05 Akaike iFr]m] criterion ~16.0z625  1est35R 2.63E-06 1 263E06
=t dresid 8 65E-08 Sch iteri -16 90094 ;
Lsgnlisk::;r?;ideI 333 2319 Hvar::nrzETJ ienrrlft?riier, Tipassga  Restricted 53R 0.001251 K} 404E-05
F-statisti 0230343 Durbin-Wat tat 1987604 :
Fotalistic o 0230343 Durbin-Walson sta Unrestricted SSR 0001249 30 416E05
10
Series: Residusls
Sample Z 41
Trbservations 40
Mean 1.82e-18
Median 0.000118
Mlazi mum a.0132818
himimom -0.012474
Sitd. Dew. 0.00568685
Skewness 0.080420
Kurtosis 2220442
Jargue-Bers 0.120855
Frobability  0.938887
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ECM Reqgrassion
Case 2 Restricted Constant and No Trend

Dependent Variable: HD
Method: ARDL

Date: 02126121 Time: 19:31

Sample (adjusted): 575

Included observations: 71 afler adjustments

Maximum dependent lags: 2 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (4 lags, automatic): GIEG HE ISR KOF

Fixed regressors: G

MNumber of models evalulated: 6250
Selected Model: ARDL(2, 4,2 3,3,0)

Variable Coefficient ~ Std Emor  t-Btatistic ~ Prob.
DHDE) 0871161 0051485  16.9209  0.0000
D(GI) 0021532 0019629 -1.006937  0.2778
D(GI-1)) 0018421 0030736 0599316  0.5516
D(GI-2)) 0003172 0029510 007474 0.9148
D(GI-3)) 0031827 0018301 -1.739108  0.0880
DEG) 0105155 0025313 4154240  0.0001
DEEGET)) 0105246 0024070 -4.372495  0.0001
D(HS) 0.056439  0.017480 3227181  0.0022
D(HS(1) 0020822 0021208 -0.981787  0.3308
D(HS(2)) 0060099 0018360 -3273292  0.0019
D(ISR) 0176782 0058748 -3.009170  0.0041
D{ISR(-1)) 0027737 0070100 0395682  (0.6940
D{ISR(-2)) 0203577 0099525 3420041 00012
CointEqi-1)* 0244819 0025942 9437112 0.0000
R-squared 0899996 Mean dapendentvar 0.002394
Adjusted R-squared 0877188 5.0 dependentvar 0.048770
3.E. of reqression 0.017081  Akaike info criterion -.125787
Sum squared resid 0.016650 Schwarz criterion -4.679625
Log likelihood 1959655 Hannan-Quinn criter.  -4.948363
Durbin-Watson stat 1733086

* pvalue incompatible with t-Bounds distribution.

F-Bounds Test

Null Hypothesis: No levels relationship

Test Statistic Value Signif 0) (1)
F-statistic 11.38349 10% 208 3
5 5% 23 338

25% 21 373

1% .06 419

Variable Coefficient  Std Eror  t-Stafistic  Prob*

HD(-1) 1626342 0060794  26.75167  0.0000

HD(-2) 0871161 0089222 1471005 0.0000

al 0021532 0023340 0922523 (.3606

Gli-1) 0.048408 0051470 0042254  (.3508

Gli-2) 0021592 0059538 0362684  (.7184

Gli-3) 0028656 0048047 0585451 (5608

Gli-4) 0031827 0020079 1517140  (.1354

EG 0105155 0039529 2660187  0.0104

EG-1) 0210157 0067860 -3.086902  (0.0032

EGR-2) 0105246 0041464 2538257  (.0142

H3 0.056430 0021207 2661280  0.0104

HS(-1) 0076179 0038249 1991680  (0.0518

HS(-2) 0039277 0037664 1042836 03019

HS(-3) 0060009 0023165 2504416  0.0123

ISR 0176782 0069690 -2536682  (0.0143

ISR(-1) 0187989 012650 1485487  0.1436

ISR(-2) 0175840 01270683 1383878 (.1724

ISR(-3) 0203577 0075748 2687552 0.0007

KOF 0.012577 0004753 2645838 0.0108

C 0059332 0071288 0832281 04001

R-squared 0.982526  Mean dependent var (.168169

Adjusted R-squarad 0976017 5D dependentvar 0.116672

3E of regression 0.018068  Akaike info criterion -4.956773

Sum squared resid 0.016650 Schwarz criterion -4.319309

Log likelihood 195.9655 Hannan-Quinncriter.  -4.703310

F-statistic 1509312 Durbin-Watson stat 1733086
Prabi(F-statistic) 0.000000

*Note: p-values and any subsequenttests do not account for model

selection.



ARDL Long Run Form and Bounds Test

Dependent Variable: D(HD)
Selected Model: ARDL(Z, 4, 2, 3, 3, 0)

Case 2: Restricted Constant and Mo Trend

Date: 02/26/21 Time: 19:32

Sample: 175

Included observations: 71

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Frob.
C 0.059332 0.071288 0.832291 0.4091
HD{-1)* -0.244819 0.027937  -8763209 0.0000
GI-1) 0.008546 0.007149 1.195400 0.2375
EG(-1) 0.000245 0.016064 0.015227 0.9879
HS(-1) 0.001082 0.003246 0.333467 0.7401
ISR{-1} -0.016530 0.005254  -3.146445 0.0028
KOF** 0.012577 0.004753 2645838 0.0108
D(HD{-1)) 0.871181 0.059222 1471005 0.0000
D{GI) -0.021532 0.023340 -0.922523 0.3606
D(GIH-1)) 0.018421 0.032991 0558363 0.5790
D{GIH-2)) -0.003172 0.031747  -0.099904 0.9208
D{GI-3)) -0.031827 0.020979 -1.517140 0.1354
D{EG) 0.105155 0.039529 2.660187 0.0104
DHEG(-1)) -0.105246 0.041464  -2.538257 0.0142
D{HS) 0.056439 0.021207 2661289 0.0104
D(HS(-1)) -0.020822 0.022738 -0.915754 0.3641
D(HS(-2)) -0.060099 0.023165 -2.594416 0.0123
D{ISR) -0.176782 0.069690 -2.536682 0.0143
DISR(-1)) 0.027737 0.075696 0.366428 0.7156
D{ISR{-2)) 0.203577 0.075748 2687552 0.0097

* p-value incompatible with -Bounds distribution.
**Wariable interpreted as £ =Z2(-1) + D(Z).
Levels Equation
Case 2: Restricted Constant and Mo Trend

Variable Coefficient Std. Errar t-Statistic Prob.
Gl 0.024906 0.029401 11872332 0.2406
EG 0.000999 0.065628 0.015224 0.9879
HS 0.004421 0.013284 0.332833 0.7406
ISR -0.067519 0.020909 -3.220145 0.0022
KOF 0.051371 0.018300 2807116 0.0071
c 0.242352 0.291371 0.831762 0.4094

EC =HD - (0.0249*G| + 0.0010*EG + 0.0044*H3 -0.0675%SR + 0.0514*KOF +

0.2424)

F-Bounds Test

Mull Hypothesis: Mo levels relationship

Test Statistic Value Signif. 10y (1)
Asymptotic: n=1000
F-statistic 11.38349 10% 208 3
K 5 5% 239 3.38
2.5% 27 373
1% 3.06 415
Actual Sample Size 71 Finite Sample: n=75
10% 2.196 3.166
5% 2.574 3.641
1% 3427 4.62
Finite Sample: n=70
10% 2193 3161
5% 2.564 3.65
1% 3.373 4717
Breusch-Godfrey Serial Correlation LM Test
F-statistic 0472943 Prob. F(2.49) 0.6260
Obs*R-squared 1344530 Prob. Chi-Square(Z) 0.5105




Heteroskedasticity Test: ARCH

F-statistic 1.707391 Prob. F(3,64) 01743
Obs*R-sgquared 5039015 Prob. Chi-Sgquare(3) 0.1690

Test Equation:

Dependent Variable: RESID*Z

Method: Least Squares

Date: 02/26/21 Time: 18:40

Sample (adjusted). 8 75

Included observations: 68 after adjustments

Ramsey RESET Test

Equation: UNTITLED

Specification: HD  HD(-1) HD(-2) GI GI(-1) GI(-2) GI(-3) GI{-4) EG EG(-1)
EG(-2) HS HS(-1) HS(-2) HS(-3) ISR ISR(-1) ISR(-2) ISR(-3) KOF C

Omitted Variables: Squares of fited values

kstatistic 0538470 50 0.5926

wariable Coefficient Std. Error t-Statistic Prob.
led 0.000176 6.35E-05 2 764955 o.oo7a  Feglatishic 0.289950 (1,50) 0.5926

RESIDAZ(-1) 0 268703 0124328 2 161237 00344

RESIDA2(-2) -0.116744 0127946  -0.912447 0.3650

RESIDA2(-3) 0.104196 0.123510 0.843623 04020 Ffact summary.
R-squared 0.074103 Mean dependentvar 0.000236 Sﬂm ﬁsn d Mean smm!s
Adjusted R-sgquared 0.030702 S.D. dependentvar 0.000394
S E ofregression 0000388 Akaike info criterion -1231573  Tesi S8R 9 60E-05 1 9 60E-05
Sum squared resid 9.62E-06 Schwarz criterion -12.68517 .
Log likelihood 4397349 Hannan-Quinn criter. l1z76ac0 Resticed SSR 0.016850 51 0.000326
F-statistic 1.707391 Durbin-Watson stat 206832455
rotih mtistic) pAL S Unrestricted SSR 0.016554 50 0.000331

a4
e
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25 30 35 40 45 50 5 60 65 70 75

— CUSUM of Squares --——- 5% Signficance |

Series: Residuals
Sample 5 75
Cbservaticns 71

Mean 5.11e-18
hMedian -0.001522
Maximum 0.027288
Minimum -0.047054
Std. Dev. D.0154232
Skewness -0.241578
Hurtosis 2. 718750

Jarque-Bera 2218871
FProbability 0.329745
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