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1- Volatility.
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1- Dornbusch.

2- Stockman.

3- Lucas.

4- Representative Agent.
5- Cash-in-advance.
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1- Grilli & Roubini.
2 - Market Microstructure.
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1- Chaos .
2- Deterministic .
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' In-sample Out-of-sample
Model|Structure| NMSE(R") | DW/|LWG' [ VAE MAE
MAY) RMSE(s,) MAY) RMSE(5,)
0.0051 | 0.0066 |0.0039 | 0.0052
Base | 4x1 | 0.55(045) | 196 101000 o'o07o0 | (0'0080) |(0.0057)| (0.0073)
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y In-sample Qut-of-sample
MSER")
Model  [Structure] DW LWG RM
he MAE (MAY) SE(Sy)|\ae (MAY) MSE(cy )
Variance
e 0.0050 0.0066 0.0038 0.0050
vol?r:glgas 6x4 10.53(0.47)]|1.96] 0/1000 (0.0072) (0.0089) (0.0057) | (0.0073)
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In-sample Out-of-sample
Model “{ow | Lw
odel|Structurel NMSE(R") G | MAE RMSE(Gy) MAE RMSE(Gy)
(MAY) (MAY)
Level 0.0055| 0.0070 ([ 0.0044( 0.0057
4x1 0.74(0.26) |2.00{0/1000
One (0.0066)| (0.0081) ((0.0052) (0.0066)
Level 0.0051| 0.0065 |0.0031| 0.0043
5x3 0.54(0.46) |1.89(0/1000
Two (0.0071)| (0.0089) |(0.0047)| (0.0060)
Level 0.0049 | 0.0064 |[0.0036( 0.0047
3x2 0.42(0.58) |2.02(0/1000
Three (0.0081)| (0.0198) ((0.0065) (0.0081)
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In-sample Out-of-sample
Model[Structure NMSE(R‘) DW | LWG MAE MAE
e |RMSEG,)| MAE TRMSHG,)

Level 0.0058 | 0.0075 | 0.0046 | 0.0058
one | <1 | 0.89(0.11) |2.05/071000| ) 5066)| (0.0080) |(0.0051)| (0.0067)
Level 0.0051 | 0.0066 | 0.0041 | 0.0052
Two | 6*4 | 0.60(0.40) 12.05/0/1000) (y 1o6q)| (0.0085) |(0.0054)| (0.0067)
Level 0.0054 | 0.0068 | 0.0035 | 0.0046
Three| 3*1 | 0.57(0:43) |1.89/0/1000) ¢ 5570)| (0.0089) |(0.0048)| (0.0063)
Level 0.0047 | 0.0060 | 0.0035 | 0.0041
Four | 2*4 | 0-44(0:55) |1.7710/1000] 5 5074y (0.0090) |(0.0050)| (0.0061)
Level 0.0046 | 0.0060 | 0.0042 | 0.0052
Five | <1 | 034(0.66) |1.99|071000) ) 5585)| (0.0103) |(0.0083)| (0.0100)
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Data Out-of-sample error of the base model[Out-of-sample error of the level model
MAE (MAY) RMSE(O'y) MAE (MAY) RMSE(O'y)

Level One 0.0044 0.0058 0.0044 0.0057
(0.0052) (0.0066) (0.0052) (0.0066)

Level Two 0.0033 0.0045 0.0031 0.0043
(0.0047) (0.0060) (0.0047) (0.0060)

Level Three 0.0038 0.0049 0.0036 0.0047
(0.0065) (0.0081) (0.0065) (0.0081)
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Model Diebold-Marino | Level of significance (%)
Level One 0 50
Level Two -0.71 76
Level Three -0.59 72

Oy gialoj)
Data Out-of-sample error of the base model[Out-of-sample error of the level model
MAE (MAY) RMSE(O'y) MAE (MAY) RMSE(O'Y)
Level One 0.0045 0.0059 0.0046 0.0058
(0.0051) (0.0067) (0.0051) (0.0067)
Level Two 0.0042 0.0053 0.0041 0.0052
(0.0054) (0.0067) (0.0054) (0.0067)
Level Three 0.0034 0.0049 0.0035 0.0046
(0.0048) (0.0063) (0.0048) (0.0063)
Level Four [ 0.0036 0.0045 0.0035 0.0041
(0.0050) (0.0061) (0.0050) (0.0061)
Level Five 0.0046 0.0059 0.0042 0.0052
(0.0083) (0.0100) (0.0083) (0.0100)
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Model |Diebold-Marino|Level of significance (%)
Level One 0 50
Level Two 021 58
Level Three 0 50
Level Four -0.79 78
Level Five -0.73 77
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In-sample Out-of-sample
Struct
Model |~ " | NMSER") | DW | LWG | nAE RMSE(cy) | MAE |RMSE(cy)
(MAY) (MAY)
GARCH
¢ 0.0050 | 0.0065 |[0.0039| 0.0052
| 0.52(0.48)|1.98|0/1000| v 1072)| (0.0089) [(0.0057)| (0.0073)
( ) 4
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Model [Structure NMSE(RZ) DW | LWG In-sample Out-of-sample
MAE |RMSE(s,)| MAE |RMSE(c,)
(MAY) (MAY)
Level | 6x4 0.65(0.35) (1.88(0/1000| 0.0056 | 0.0070 | 0.0042 | 0.0052
One (0.0070)| (0.0087) |(0.0057)| (0.0063)
Level | 3x3 0.56(0.44) (1.81{0/1000| 0.0046 | 0.0062 | 0.0042 | 0.0054
Two (0.0061)| (0.0082) |(0.0051)| (0.0067)
Level | 6x4 0.42(0.58) (2.00{0/1000| 0.0048 | 0.0064 | 0.0033 | 0.0047
Three (0.0082)| (0.0100) [(0.0062)| (0.0076)
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In-sample Out-of-sample
Y
Model|Structure| NMSE(R") | DW | LWG MAE RMSE(cy) MAE (MAY) RMSE(cy)
(MAY)
Level 0.0058 | 0.0075 0.0038 0.0048
6x4 10.69(0.31)|2.04|{0/1000
One (0.0073)| (0.0090) | (0.0050) | (0.0060)
Level 0.0051 0.0065 0.0040 0.0050
1x3 10.65(0.35)[1.83|0/1000
Two (0.0065)| (0.0080) | (0.0052) | (0.0058)
Level 0.0049 0.0063 0.0039 0.0056
3x1 ]0.56(0.44)(1.93]0/1000
Three (0.0068)| (0.0084) | (0.0050) | (0.0066)
Level 0.0051 | 0.0067 0.0040 0.0049
8x2 [0.57(0.43)|1.85(0/1000
Four (0.0072)| (0.0088) | (0.0048) | (0.0062)
Level 0.0051 | 0.0068 0.0029 0.0037
] 7x3 10.42(0.58)(1.98]0/1000
Five (0.0087)| (0.0106) | (0.0079) | (0.0091)
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obese bl
Data Out-of-sample error of the base model[Out-of-sample error of the level model
MAE (MAY MAE (MAY
(MAY) | RMSE(o,) (MAY) | RMSE(o,)

Level One 0.0041 0.0053 0.0042 0.0052

(0.0057) (0.0063) (0.0057) (0.0063)
Level Two 0.0042 0.0055 0.0042 0.0054

(0.0051) (0.0067) (0.0051) (0.0067)
Level Three 0.0036 0.0048 0.0033 0.0047

(0.0062) (0.0076) (0.0062) (0.0076)
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Model |Diebold-Marino Level of significance (%)
Level One 0.15 43
Level Two -0.33 63
Level Three|  _(.9] 81
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Ol Lo
Data Out-of-sample error of the base model[Out-of-sample error of the level model
MAE (MAY) MAE (MAY)
RMSE(c,) RMSE(c,)
Level One 0.0038 0.0049 0.0038 0.0048
(0.0050) (0.0060) (0.0050) (0.0060)
Level Two 0.0042 0.0053 0.0040 0.0050
(0.0052) (0.0058) (0.0052) (0.0058)
Level Three | ().0039 0.0056 0.0039 0.0056
(0.0066) (0.0066) (0.0066) (0.0066)
Level Four | (0.0043 0.0054 0.0040 0.0049
(0.0048) (0.0062) (0.0048) (0.0062)
Level Five 0.0027 0.0039 0.0029 0.0037
(0.0079) (0.0091) (0.0079) (0.0091)
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Model Diebold-Marino Level of significance (%)
Level One 0 50
Level Two 0 50
Level Three -0.32 63
Level Four -4.6 99
Level Five -0.89 81
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