Assignment 6

1.
[image: ]
From running dfuller, we can see that MacKinnon p-value is equal to 0.00 which is less than 0.05 significant value. Thus, we reject the H0: there is unit root. Rspot is stationary at level or I(0).
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Same as rspot, rfuture has the p-value equals to 0.00. Thus, rfuture is also stationary at level or I(0).
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[image: ]From looking at BIC of each ARIMA(p, d, q), the most appropriated model is ARIMA(1, 0 , 1) which has the lowest BIC of all (-75393.85). Thus, the most appropriated P, D, Q for rspot is 1, 0, and 1, respectively.







Rfuture: 
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*rfuture ARIMA(2, 0, 5) encounters a problem where “flat log likelihood encountered, cannot find uphill direction”. So, it cannot be found.

After running ARIMA(p, d ,q) on rfuture, I found that the most appropriated model with the least BIC is ARIMA(1, 0, 1). Thus, the appropriated p, d, and q of rfuture is 1, 0, and1, respectively.










2.
For Spot Series static,
RMSE = sqrt(.0244773/7684) = 0.001785
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For Spot Series dynamic,
RMSE = sqrt(.02459747/7684) =  0.001789
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For Future Series static,
RMSE = sqrt(.03258357/7684) = 0.002059
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For Future Series dynamic,
RMSE = sqrt(.03263977/7684) = 0.002061

3. 
For Spot Series dynamic,
[image: ]
For Future Series dynamic,
[image: ]





Code
tsset t
g rspot = (spot/l.spot) - 1
g rfuture = (future/l.future) - 1
*==================================================
dfuller rspot, trend lag(1) regress
dfuller rfuture, trend lag(1) regress
*================================================== 1st question rspot
forvalue i=1(1)5 {
	qui arima rspot, arima(1,0,`i') nolog
	est store arimars10`i'
}
forvalue i=1(1)5 {
	qui arima rspot, arima(2,0,`i') nolog
	est store arimars20`i'
}
forvalue i=1(1)5 {
	qui arima rspot, arima(3,0,`i') nolog
	est store arimars30`i'
}
forvalue i=1(1)5 {
	qui arima rspot, arima(4,0,`i') nolog
	est store arimars40`i'
}
forvalue i=1(1)5 {
	qui arima rspot, arima(5,0,`i') nolog
	est store arimars50`i'
}
forvalue j=1(1)5 {
	est table arimars`j'0*, star(0.1 0.05 0.01) stat(N ll chi2 aic bic)
}
*================================================== 1st question rfuture
forvalue i=1(1)5 {
	qui arima rfuture, arima(1,0,`i') nolog
	est store arimaf10`i'
}
forvalue i=1(1)5 {
	qui arima rfuture, arima(2,0,`i') nolog
	est store arimaf20`i'
}
forvalue i=1(1)5 {
	qui arima rfuture, arima(3,0,`i') nolog
	est store arimaf30`i'
}
forvalue i=1(1)4 {
	qui arima rfuture, arima(4,0,`i') nolog
	est store arimaf40`i'
}
forvalue i=1(1)4 {
	qui arima rfuture, arima(5,0,`i') nolog
	est store arimaf50`i'
}
forvalue j=1(1)5 {
	est table arimaf`j'0*, star(0.1 0.05 0.01) stat(N ll chi2 aic bic)
}
*================================================== 2nd question
**================================================== 2nd question rspot static forecast
arima rspot, arima(1,0,2) nolog
predict rspothat_s, xb
twoway (line rspothat_s t, sort) (scatter rspot t, sort)
g fe_spot=rspot-rspothat_s
g sfe=fe^2
sum sfe
dis r(sum)
**================================================== 2nd question rspot dynamic forecast
arima rspot, arima(1,0,2) nolog
predict rspothat_d, y dynamic(.)
twoway (line rspot t, sort) (scatter rspothat_d t, sort)
g dfe=rspot-rspothat_d if t<7685
g sdfe=dfe^2
sum sdfe
dis r(sum)
**================================================== 2nd question rfuture static forecast
arima rfuture, arima(1,0,1) nolog
predict rfuturehat_s, xb
twoway (line rfuture t, sort) (scatter rfuturehat_s t,sort)
g fe_future=rfuture-rfuturehat_s
g sfe_future=fe_future^2
sum sfe_future if t>=2
dis r(sum)
**================================================== 2nd question rspot dynamic forecast
arima rfuture, arima(1,0,1) nolog
predict rfuturehat_d, y dynamic(.)
g dfe_future=rfuture-rfuturehat_d
g sdfe_future=dfe_future^2
sum sdfe_future if t<7685
dis r(sum)
*================================================== 3rd question
**================================================== 3rd question rspot dynamic forecast
arima rspot, arima(1,0,2) nolog
predict rspothat, y dynamic(.) t0(7684)
predict rspothat2, y dynamic(.) t0(7685)
predict rspothat3, y dynamic(.) t0(7686)
predict rspothat4, y dynamic(.) t0(7687)
twoway (line rspot t, sort) (scatter rspothat2 rspothat3 rspothat4 t, sort)
**================================================== 3rd question rspot dynamic forecast
arima rfuture, arima(1,0,1) nolog
predict rfuturehat, y dynamic(.) t0(7684)
predict rfuturehat2, y dynamic(.) t0(7685)
predict rfuturehat3, y dynamic(.) t0(7686)
predict rfuturehat4, y dynamic(.) t0(7687)
twoway (line rfuture t, sort) (scatter rfuturehat2 rfuturehat3 rfuturehat4 t, sort)
*********
	


image4.png
Variable arimalol arimaloz arimal03 arimalos arimal0s
rspot.
_cons | .00002358 00002358 00002358 00002357 0000236
ARMA
11, | -.392221214%%  .42866768%%*  .65121793%+  -.44187083 +19422255
1. | .a45157324%%  .38284317%%%  -.60570251%% .a8778128 -.14853288
2. .06805288%%%  -.0785857%4%  -.02952615 05780275+
3. .01541405 -.04117544 -.00879285
e, -.00216734 .00427518
s, -.02212732¢
signa
_cons | .00178638%%*  .00178491%%*  .00178487+%*  .00178491%%  .00178452%%%
Statistics
N 7683 7683 7683 7683 7683
124
cniz | 119.51861 100.14226 108.29283 133.21806 101.26927
aic | -75418.280 -75428.583 -75426.956 -75424.609 -75425.916
bic | -75390.497 -75393.85 -75385.276 -75375.982 -75370.382

legend: * p<.l;

** P<.0S; ***% p<LOL
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Variable arima201 arima202 arima203 arima20¢ arima20s
rspot
_cons | .00002357 00002358 00002357 00002358 00002356
ARMA
1. | 3801890344 .4128634%%%  -.29668626 20849548 6326828744
12. | -.06525664%++  .06485063 +18525538 37776565 -.917426824 %%
11, | -.33267582%%  —.39715673%% .3426502 -.16260067 5871589244
2. -.13338401 -.22062902 -.43688015 8397791944
3. -.0455461 -.02892356 054770965 %%
e, 02145156 -.03809215% %%
s, -.03010908% %%
sigma
_cons | .00178498%%*  .00178489%%*  .00178489%%* 00178475+ 001783884+
Statistios
N 7683 7683 7683 7683 7683
124
cniz | 97.508642 100.31373 120.1281 104.88452 71047852
aic | -75428.017 -75426.777 -75424.788 -75423.974 -75429.446
bic | -75393.283 -75385.096 -75376.161 -75368.4 -75366.925

legend: * pe.l;

%% p<.0S; *** p<.Ol
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Variable arimasol arima3oz arima3os arima3os arima3os
rspot
_cons | .00002358 00002358 00002358 00002358 00002358
ARMA
11, | .77437319%%% 75391093 00931271 1165797 -17011665
12. | -.085001134++  -.07142142 .14076076 -.77533825%%%  —.75368606%%*
3. | 02486609 .02349348 .27348399% .50689577%%%  .56031747%
11, | -.72875825%%%  -.70829213 .05414558 -.07070725 -.1243351
2. -.0126675 -.15087608 L72188562%%%  .69756796%%%
3. .29968133%%  -.48362826%4%  -.53417271%
e, -.0673733%%%  -.06847522%%%
s, .00392532
sigma
_cons | .0017848a%+*  .00178484%+*  .00178455%%*  .00178409%%% 001784094+
Statistics
N 7683 7683 7683 7683 7683
124
cniz | 116.99403 115.5826 113.25114 10208.48 9992.8313
aic | -75827.175 -75425.178 -75425.675 -75427.585 -75425.609
bic | -75385.495 -75376.55 -75370.101 -75365.064 -75356.141

legend: * p<.l; ** p<.05; **% p<.Ol
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est table farimalO*, star(0.1 0.05 0.01) stat(N 11 chi2 aic bic)
Variable farimalol farimaloz farimalos farimalos farimalos
reatare
_cons | .00002616 00002615 00002616 00002616 00002616
ARMA
11, | .57862596%%x .1646139 .99197261%4% 79803741 -.18361821
1. | -.61250239%+%  -.19269514 .96410575%4%  -.52611992 15556594
2. 030609774+ 06340248%%+  -.01281148 -.04031228
3. .03781265%%% 02244359 -.01199443
e, 0029093 -.00091534
s, -.00688194
sigma
_cons | .00205937+%%  .00205903%%*  .00205869%%*  .00205901%% 002058974+
Statistics
N 7683 7683 7683 7683 7683
11 | 36620.387 36621.683 36622.888 36621.711 36621.87
cniz | 81.753207 31.061825 22842.435 198.06757 20.219307
aic | -73232.774 -73233.366 -73233.777 -73229.421 -73227.74
bic | -73204.987 -73198.632 -73192.096 -73180.794 -73172.166

legend: * p<.l;

%% pc.05; *** pe.Ol
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est table farima3os,

star(0.1 0.05 0.01) stat(N 11 chi2 aic bic)

Variable farimasol farimasoz farimasos farimasos farima3os
reatare
_cons | .00002616 00002616 00002616 00002616 00002617
ARMA.
1. .4372478 860624184+  .52750822%%%  —.8279528%%%  —.12253841
12. | -.02300792 09620702 -.40812125%% .74649508%%%  -.87987332%%%
3. | .o0sa99a8 -.034067024%%  .51710584%%*  .23592489 -2906199
11. | -.46533085 .83285217%%%  .49709503%%+  .80088454%**  .09446916
2. -.15547254 .3609614a%% .68961364%%+ 84230775
3. 5533213244 29208952 -.32533332
e, 02509763 -.024648234+
s, 00388155
signa
_cons | .00205902%%%  .00205869%% .0020583%*%  .00205706%*%  .00205768%%
Statistics
N 7683 7683 7683 7683 7683
11 | 36621.693 36622.898 36624.395 36628.568 36625.004
cniz 52.84556 17048.081 3957.2625 1317309.4 4.912¢+08
aic | -73231.387 -73231.797 -73232.791 -73239.136 -73230.008
bic | -73189.706 -73183.17 -73177.217 -73176.615 -73160.54
legend: * p<.l; ** p<.05; *** p<.0l
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est table farima20+,

star(0.1 0.05 0.01) stat(N 11 chi2 aic bic)

Variable farima201 farima202 farima203 farima204
rfatare
_cons | .00002615 00002616 00002616 00002616
ARMA
1. 11969293 .15226368 8946554954+  -.21225916
12. | -.029610534% 01296946 09670351 .77359375
11, | -.22502128 -.18034761 8669104154 .1841875
2. -.04390958 .15716933 -.81507392
3. .03516684%%+ 00872001
e, 02643761
sigma
_cons | .00205903%%*  .00205902%%*  .00205868%%*  .00205867%%*
Statistios
N 7683 7683 7683 7683
11 | 36621.673 36621.684 36622.933 36622.975
cniz | 31.861358 30.829038 19149.71 7246.9642
aic | -73233.346 -73231.368 -73231.866 -73229.957
bic | -73198.612 -73185.687 -73183.239 -73174.383

legena:

* pe1

% p<.0S; *+¥ pe.ol
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tsset t
time variable: t, 1 to 7684
delta: 1 mnit
dfuller rspot, trend lags(l) regress

Augmented Dickey-Fuller test for unit root Number of obs 7681

Interpolated Dickey-Fuller

Test 1% critical 5% Critical 10% Critical
Statistic Value Value Value
z(x) -63.787 -3.960 -3.410 -3.120

MacKinnon approximate p-value for Z(cr) = 0.0000

D.xspot Coef.  std. Err. BTl [95% Conf. Interval]
zspot

11. | -1.00516s .0157581 -63.79 0.000  -1.036058 -.5742776

p. .0517018 0113974 4.58  0.000 0293598 .0740435

_trend 9.56e-10  9.19e-09 0.10 0.917  -1.71e-08  1.50e-08

_cons 0000195 0000408 0.45  0.626 -.00006  .0000998
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dfuller rfuture, trend lags(l) regress

Augmented Dickey-Fuller test for unit root Number of obs 7681

Interpolated Dickey-Fuller

Test 1% critical 5% Critical 10% Critical
Statistic Value Value Value

z(x) -65.070 -3.960 -3.410 -3.120
MacKinnon approximate p-value for Z(cr) = 0.0000

D.rfuture Coef.  std. Err. BTl [95% Conf. Interval]

rfuture

11. | -1.063572 .0163849 -65.07 0.000  -1.095612 -1.031531

p. 03575 0114053 5.13  0.002 0133924 .0581076

_trend 1.17e-09  1.06e-08 0.11 0.912  -1.96e-08  2.19e-08

_cons 0000231 .000047 0.45 o0.624 0000691 .0001152
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2. est table

rspot, arima(1,0,°1') nolog
arimal0’i’

rspot, arima(2,0,°1') nolog
arima20°1"

rspot, arima(3,0,°1') nolog
arima3o’i’

arima’i'0%, star(0.1 0.05 0.01) stat(N LL chi2 aic bic)




