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ctand) el sageandl de gy el dalid) ¢ AH,
v olsdiall aaiall Uy
P YIS bk L) 058 o pis G ¢ zisall A cildadl Jisi (Bg, By, By, B3, By, Bs)
anse 4L (sS5 o)f adgiy Al AASH) g culil) dad B,
Cum Y (sl Lt T gally ALl LYY VLS o s ) Dlalas (i (By, By, By )
c Gl a5 gl 3,LEY s o\l bl AL 3)LEY) e
ol )L s o a3 geanal) Aaliall b Ly iae aal) Jalew i3 B,
cdamse AL ()58 O adgig B3 seanall daluall gyje Jales Jisi B
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Calsal) ¢ dgall o idiall Jalsil) La)
i) A0 el JalSilLaa) it (9) Jsia

Hypothesized 5 Percent Critical Value Likelihood Ratio
None * 29.68 32.38416
At most 1 * 15.41 15.80195
At most 2 3.76 2.656067

(14) &) 3=k (Eviews) Slaay!) Julaill =8 e Galdl 1 jaadl)
12 g 7 dsall i (g @liidie JalSS 2y 350 Cilgaia (2) 25ay o) jidal) Jalil) lad) PlA (e
el s () sam Y Lelisiee (b Ul b axe ofs dashll JaY) sl ol S5
s\l g igad pads 2-3-4
Al ¢ Agadll) a Cadlall Jlgal QI A Jlaainds AISH CallCall Ally i 8 sanie 3t e
Glldy Auhll 8 sadinal) ARl AaDle FSY) sa (cubic model) xSl z3salll Gf dags (RS ¢
dly A deagill o5 didaill dain DA ey
p S (9) Jsaadly Cajladl) ANy (8 asand) Jpemnal Ja¥) 50 20K ol
(10) Jsaa
omall) Ja¥) 8 aneand) J guanal A0Sl Cadlaal) Al i) gl

Aaulilly dglanly Aol LAY ae aslawdy

(prob) daledl) 4, sina t okl | (SE) dpbed) clasy) | (B) dddadll |yl
0.1037 1.709072 50595136 86470717 C
0.0424 -1.772424 2315339. -4103764. Q
0.0243 2.446224 43491.54 106390.0 | Q*Q
0.0573 -2.023615 128.2625 -259.5538 | Q*Q*Q
0.0163 -2.636167 3782.369 -9970.957 | Q*AH
0.0063 3.067305 179.0432 549.1801 | AH*AH
D.W F tas) SD R? R~ Sig
1.89 6.557851 | 28041805 | 0.63 0.54 0.001056

(12) a8) @3~k Eviews CJNLDJ ANRENIE Gald) Judan s jaadll
V,=K-1 V,=N—-K K=2 N=25

D AaY) Aol sl JaY) 8 Cojlail) Y5 (8 aesand) Jsanal Callall Al Asbee BUS (Sas
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SRTC = 86470717 — 4103764Q + 106390Q2 — 259.5538Q3 — 9970.957QAH
+549.1801AH?
A ) plaal) i o L) AN JaY) Alsle 20 Callsall Al lansys
=t VIS Agiaca Ala ) a1 8 jauad A Ay g5
V = SRTC — 86470717 + 4103764Q — 106390Q? + 259.5538Q3 + 9970.957QAH
— 549.1801AH?
p VIS ialls Llglans (AH) 33seanall Zaluall A Gyiacall QA 1Y) Al 34

dv/dAH = 9970.957Q — 1098.3602AH = 0
1098.3602AH = 9970.957Q

_9970.957Q
"~ 1098.3602

~ AH =9.1Q

~ AH

Jishll Ja¥) b aesand) Jpemnal 2Q0 ZESEN 2 e Joans 3oy A 3 (AH) Zad st Sics

2 any)
LRTC = 86470717 — 4103764Q + 106390Q% — 259.5538Q% — 9970.957Q(9.1Q)
+ 549.1801(9.1Q)?

LRTC = 86470717 — 4103764Q + 106390Q% — 259.5538Q% — 90735.7087Q*>
+ 45477.604081Q>

LRTC = 86470717 — 4103764Q + 151867.604081Q% — 259.5538Q°
— 90735.7087Q2 + 45477.604081Q2

LRTC = 86470717 — 4103764Q + 61131.895381Q% — 259.5538Q3

Jashall Ja¥1 (& Cajladl) A avsand) Jpeand Cadlsall dlls Jocs aMel a1l
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Aalad) Al 3 5l | AL asdl B el 3l upadll | Saseand) daluall | ZlsY) | did)
300 27 {1990

320 1850 350 31 | 1991
1090.3 1926 716 79 |1992
2798.1 1988 390 39 [1993
1847.3 2435 627 56 | 1994
2798.1 3503 1065 119 1995
19708.8 3902 925 108 | 1996
29797.9 13619 858 88 |1997
30525.4 28437 628 48 1998
44595 28607 1125 79 11999
61780.8 5336 966 75 | 2000
54288 27900 658 46 | 2001
41107 38883 330 27 |2002
67040 43816 916 114 | 2003
84740 44737 688 55 | 2004
64660 43510 344 46 | 2005
67006 50700 966 75 | 2006
56506 67465 475 70 | 2007
52802 87749 457 68 |2008
102147 119818 487 54 | 2009
10349 78045 568 74 2010
141000 142196 300 35 |2011
123000 153633 756 77 | 2012
328000 252034 631 74 12013
554000 500009 1118 145 | 2014
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Dependent Variable: LOG(PR)
Method: Least Squares

Date: 01/04/16 Time: 16:50
Sample(adjusted): 1992 2014

LY Ay i il (2) ad) gale

Included observations: 23 after adjusting endpoints

Prob. t-Statistic Std. Error Coefficient Variable

0.0000 22.42305 0.142409 3.193252
0.0000 6.995606 0.000197 0.001380
0.0502 2.080829 1.84E-06 3.82E-06
0.0483 1.738736 1.68E-06 2.91E-06

C
AH
Fiq
Pq

4.196097 Mean dependent var 0.748313
0.409115 S.D. dependent var 0.708573
-0.025834  Akaike info criterion 0.220857
0.171643 Schwarz criterion  0.926776
18.83017 F-statistic 4.297091
0.000006 Prob(F-statistic) 1.990535

R-squared
Adjusted R-squared
S.E. of regression
Sum squared resid
Log likelihood
Durbin-Watson stat
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-3.7497 1% Critical Value* -3.338297 ADF Test Statistic
-2.9969 5% Ciritical Value
-2.6381 10% Critical Value

*MacKinnon critical values for rejection of hypothesis of a unit root.

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

Method: Least Squares

Date: 09/10/15 Time: 15:19

Sample(adjusted): 1992 2014

Included observations: 23 after adjusting endpoints

Prob. t-Statistic Std. Error Coefficient Variable
0.0033 -3.338297 0.342747 -1.144191 PR(-1)
0.5888 0.549432 0.241524 0.132701 D(PR(-1))
0.0025 3.463854 23.42685 81.14718 C

4.956522 Mean dependent var 0.450924 R-squared
38.62933 S.D. dependent var 0.396016 Adjusted R-squared
9.762801 Akaike info criterion 30.02133 S.E. of regression

9.910909 Schwarz criterion 18025.60 Sum squared resid
8.212405 F-statistic -109.2722 Log likelihood
0.002491 Prob(F-statistic) 1.683820 Durbin-Watson stat
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-3.7497 1% Critical Value* -3.043113  ADF Test Statistic
-2.9969 5% Ciritical Value
-2.6381 10% Critical Value

*MacKinnon critical values for rejection of hypothesis of a unit root.

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

Method: Least Squares

Date: 09/10/15 Time: 15:22

Sample(adjusted): 1992 2014

Included observations: 23 after adjusting endpoints

Prob. t-Statistic Std. Error  Coefficient Variable

0.0064 -3.043113  0.298098-0.907146  AH(-1)
0.8383  -0.206688  0.222227-0.045932 D(AH(-1))
0.0054  3.121885  203.2692634.5830 C

33.39130 Mean dependent var  0.459439 R-squared
350.0875 S.D.dependentvar 0.405383  Adjusted R-squared
14.15551  Akaike info criterion 269.9574 S.E. of regression
14.30362  Schwarz criterion 1457540. Sum squared resid
8.499302  F-statistic -159.7884  Log likelihood
0.002130  Prob(F-statistic) 1.870395 Durbin-Watson stat
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-3.7856 1% Critical Value*
-3.0114 5% Critical Value
-2.6457 10% Critical Value

*MacKinnon critical values for rejection of hypothesis of a unit root.

3.465450  ADF Test Statistic

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

Method: Least Squares

Date: 01/04/16 Time: 17:10

Sample(adjusted): 1994 2014

Included observations: 21 after adjusting endpoints

Prob. t-Statistic  Std. Error ~ Coefficient Variable

0.0028 3.465450 0.215767  0.747730  F(-1)

0.7520 -0.320812 0.481472  -0.154462 D(F(-1))

0.1667 -1.441171 12862.24  -18536.68 C

23715.29 Mean dependent var  0.564580 R-squared
58583.67 S.D. dependent var 0.516200  Adjusted R-squared
24.19978 Akaike info criterion  40748.31 S.E. of regression
24.34900 Schwarz criterion 2.99E+10  Sum squared resid
11.66968 F-statistic -251.0977  Log likelihood
0.000563 Prob(F-statistic) 1.705642  Durbin-Watson stat
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-3.7667 1% Critical Value* 4.069731 ADF Test Statistic
-3.0038 5% Ciritical Value
-2.6417 10% Critical Value

*MacKinnon critical values for rejection of hypothesis of a unit root.

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

Method: Least Squares

Date: 09/10/15 Time: 15:28

Sample(adjusted): 1993 2014

Included observations: 22 after adjusting endpoints

Prob. t-Statistic ~ Std. Error Coefficient Variable
0.0007 4,069731  0.299307 1.218100 PT(-1)
0.0129 -2.743149  0.371148 -1.018116 D(PT(-1))
0.0661 -1.949904  18735.04 -36531.54 C
25132.26 Mean dependent var 0.482848 R-squared
72406.03 S.D. dependent var 0.428411 Adjusted R-squared
24.78476 Akaike info criterion 54741.49  S.E. of regression
24.93353 Schwarz criterion 5.69E+10  Sum squared resid
8.869850 F-statistic -269.6323 Log likelihood
0.001903 Prob(F-statistic) 1.549682 Durbin-Watson stat
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Date: 01/04/16 Time: 16:24
Sample: 1990 2014
Included observations: 21
Test assumption: Linear
deterministic trend in the data
Series: AH F PT PR
Lagsinterval: 1to 1

Hypothesized 1 Percent 5 Percent Likelihood

No. of CE(S) Critical Critical Ratio Eigenvalue
Value Value
None * 54.46 47.21 47.64010 0.737002
At most 1 35.65 29.68 19.59232 0.367643
At most 2 20.04 15.41 9.967980 0.254286
At most 3 * 6.65 3.76 3.806297 0.165775

*(**) denotes rejection of the
hypothesis at 5%(1%)
significance level

L.R. test indicates 1
cointegrating equation(s) at
5% significance level

Unnormalized Cointegrating Coefficients:

PR PT F AH

0.005641  2.91E-06  2.46E-06 0.000501
-0.019165 -2.09E-06  4.65E-06 0.001421
0.010864  1.12E-05  -9.33E-06 -0.002364
0.000214  -9.52E-06  1.02E-05 -1.85E-05

Normalized Cointegrating
Coefficients: 1 Cointegrating

Equation(s)
C PR PT F AH
-2113.632 11.26315 0.005813 0.004921 1.000000
(13.3779) (0.00744) (0.00281)
-715.4851 Log likelihood

Normalized Cointegrating
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Coefficients: 2 Cointegrating

Equation(s)
C PR PT F AH
4640.403 -62.71430 -0.015950 0.000000 1.000000
(122.403) (0.04513)
-1372511. 15033.21 4.422673 1.000000 0.000000
(30815.8) (11.3605)
-710.6729 Log likelihood
Normalized Cointegrating
Coefficients: 3 Cointegrating
Equation(s)
C PR PT F AH
3372.899 -59.55913 0.000000 0.000000 1.000000
(146.461)
-1021061. 14158.36  0.000000 1.000000 0.000000
(35705.5)
-79465.37 197.8111 1.000000 0.000000 0.000000
(5159.52)
_-707.5921 Log likelihood
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ARCH Test:
0.618086  Probability 0.256481 F-statistic
0.597649  Probability 0.278557 Obs*R-squared

Test Equation:

Dependent Variable: RESID"2

Method: Least Squares

Date: 01/04/16 Time: 17:08

Sample(adjusted): 1993 2014

Included observations: 22 after adjusting endpoints

Prob. t-Statistic  Std. Error Coefficient Variable

0.0134  2.714364 0.013180 0.035774 C
0.6181  0.506440 0.226515 0.114716 RESID"2(-1)

0.040591  Mean dependent var 0.012662 R-squared
0.042032  S.D. dependentvar -0.036705 Adjusted R-squared
-3.378234  Akaike info criterion 0.042796 S.E. of regression
-3.279048  Schwarz criterion 0.036630 Sum squared resid
0.256481  F-statistic 39.16057 Log likelihood
0.618086  Prob(F-statistic) 1.879500 Durbin-Watson stat

ZUEY) Al B aaial) il Bl y) AlSia HLsAl

Z Ly A cpial el ) ddgiaa (9) ad) (3ale

P_q Fi_q AH
0.2182 0.1357 1 AH
0. 6980 1 0.1357 F_,
1 0. 69780 0.2182 P_,
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Forecast: PRF

300+ Actual: PR
| | Forecast sample: 1990 2014
250 | | Adjusted sample: 1992 2014

/' | Included observations: 23

2001 Root Mean Squared Error  14.57546
150 | Mean Absolute Error 11.97907

Mean Abs. Percent Error ~ 17.4944
100- Theil Inequality Coefficient 0.095454
Bias Proportion 0.005416
50 Variance Proportion 0.011243
\ Covariance Proportion 0.983342

oL

92 94 96 98 00 02 04 06 08 10 12 14

| PRF--—+2SE.
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53 pemnall A Lowall 21 RIS Ol (Ah) sapmndll aabadl [ Y| i
360000 300 27 1990
693119.35 350 31 | 19901
3284793.2 716 79 | 1992
3074108.7 390 39 1993
6361542 627 56 1994
21967755 1065 119 | 1995
23859542.5 925 108 | 1996
53705909.4 858 88 1997
46114040 628 48 1998
96346462.5 1125 79 1999
73756901.4 966 75 | 2000
57579606 658 46 | 2001
25513950 330 27 | 2002
65613996 916 114 | 2003
17200000 688 55 | 2004
33779080 344 46 | 2005
38755784.76 966 75 2006
42750000 475 70 | 2007
83585.3 457 68 2008
92973.17 487 54 | 2009
122807.28 568 74 | 2010
85200 300 35 2011
361141.2 756 77 | 2012
335326.651 631 74 | 2013
850625.828 1118 145 | 2014
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Dependent Variable: TC
Method: Least Squares

Date: 08/29/15 Time: 12:40
Sample: 1990 2014
Included observations: 25

Prob. t-Statistic ~ Std. Error Coefficie Variable

nt
0.1037  1.709072 50595136 86470717 C
0.0424  -1.772424  2315339. -4103764.Q
0.0243  2.446224  43491.54 106390.0 Q*Q
0.0573  -2.023615 128.2625 -259.5538 Q*Q*Q
0.0163  -2.636167 3782.369 -9970.957 Q*AH
0.0063  3.067305  179.0432 549.1801 AH*AH
24505930  Mean dependent var 0.633129 R-squared
28041805  S.D. dependentvar  0.536583 Adjusted R-squared
36.57273  Akaike info criterion 19089377  S.E. of regression
36.86526  Schwarz criterion 6.92E+15 Sum squared resid
6.557851 F-statistic -451.1591 Log likelihood
0.001056 Prob(F-statistic) 1.892290 Durbin-Watson stat
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-3.7667 1% Critical Value* -3.226520 ADF Test Statistic
-3.0038 5% Ciritical Value
-2.6417 10% Critical Value

*MacKinnon critical values for rejection of hypothesis of a unit root.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(TCH,2)

Method: Least Squares

Date: 09/10/15 Time: 15:35

Sample(adjusted): 1993 2014

Included observations: 22 after adjusting endpoints

Prob. t-Statistic  Std. Error  Coefficient Variable
0.0044 -3.226520 0.382587 -1.234426 D(TCH(-1))
0.5818 -0.560299 0.227454 -0.127442 D(TCH(-1),2)
0.9807 -0.024494 4757810. -116535.7 C
-94380.67  Mean dependent var 0.712253 R-squared

39571307 S.D. dependent var 0.681964 Adjusted R-squared
36.80564  Akaike info criterion 22316101 S.E. of regression
36.95442 Schwarz criterion 9.46E+15 Sum squared resid
23.51516 F-statistic -401.8620 Log likelihood
0.000007 Prob(F-statistic) 1.956778 Durbin-Watson stat
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Date: 09/10/15 Time: 16:13
Sample: 1990 2014
Included observations: 23
Test

assumption:

Linear

deterministic

trend in the

data

Series: Q TCH AH

Lags interval: 1to 1

Hypothesized 1 Percent 5 Percent Likelihood

No. of CE(s) Critical Value  Critical Ratio Eigenvalue
Value

None * 35.65 29.68 32.38416 0.513717

Atmost 1 * 20.04 1541 15.80195 0.435356

At most 2 6.65 3.76 2.656067 0.109063

*(**)denotes rejection of the hypothesis at 5%(1%)significance level

L.R. test

indicates 2

cointegrating

equation(s) at

5%

significance

level

Unnormalized Cointegrating Coefficients:

AH TCH Q
-0.000573 -3.43E-10 -0.006081
-0.003121 1.21E-08 0.023341
-0.000222 9.01E-09 -0.004521
Normalized Cointegrating  Coefficients: Cointegrating Equation(s)

1
C AH TCH Q

93



-130.7330 0.094268 5.65E-08 1.000000
(0.17767) (4.7E-07)
-664.3533 Log likelihood
Normalized
Cointegrating
Coefficients: 2
Cointegrating
Equation(s)
C AH TCH Q
-147.6888 0.122149 0.000000 1.000000
(0.17901)
3.00E+08 -493556.5 1.000000 0.000000
(360801.)
-657.7803 Log likelihood
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Dependent Variable: E*E

Method: Least Squares
Date: 08/29/15 Time: 12:34
Sample: 1990 2014

Included observations: 25

i) Al B bl DAY AlSda LEa) (15) ad) (3ala

Prob. t-Statistic Std. Error Coefficient Variable

0.6264 0.494874 7.83E+14 3.87E+14 C
0.7165 -0.368608  3.58E+13 -1.32E+13 Q
0.3900 0.879639 6.73E+11 5.92E+11 Q*Q
0.4397 -0.789278  1.98E+09 -1.57E+09 Q*Q*Q
0.3496 -0.959095  5.85E+10 -5.61E+10 Q*AH
0.3938 0.872525 2.77TE+09 2.42E+09 AH*AH
2.77TE+14  Mean dependent var 0.139676 R-squared
2.83E+14  S.D. dependent var -0.086725 Adjusted R-squared
69.68163  Akaike info criterion 2.95E+14 S.E. of regression
69.97416  Schwarz criterion 1.66E+30 Sum squared resid
0.616942  F-statistic -865.0203 Log likelihood
0.688440  Prob(F-statistic)

2.105644 Durbin-Watson stat

il Ay B Al LUy AlSde JLEA) it (16) by 3ale

callalis Y)Y 48 ghuaa

AH

0.83

0.83
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2.0E+08 -
Forecast: TCF
Actual: TC
1.5E+08 - h Forecast sample: 1990 2014

I Included observations: 25

Root Mean Squared Error 16641781

1.0E+08 -
Mean Absolute Error 14225462
Mean Abs. Percent Error 2728.012
5.0E+07 - Theil Inequality Coefficient 0.023891
Bias Proportion 0.000000
Variance Proportion 0.113769
0.0E+00 - Covariance Proportion 0.886231
-50e+07- ]
90 92 94 96 98 00 02 04 06 08 10 12 14

— TCHF - +2SE.
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