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APERDRI The Biological Neuron and Artificial Neuron

Figure 3.2: A single biological neuron

Soma — Node
Dendrites — Input
Axon — Output
Synapse — Weight

A l X Transfer function
LA 1

ARTIFICIAL INTELLIGENCE (Haykin, 1999)

(Basheer and Hajmeer, 2000 )

Figure 3.3: The basic Artificial neuron
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Workshop in Advanced Econometrics using Eviews

Part | : The Markov Switching Models (Hamilton, 1989)

Qatar University

College Of Business and Economics
Department of Finance and Economics

Presented by
Dr. Charfeddine Lanouar

May 7th, 2015
The Constant becomes a random variable
Ye=v+BiYia+ X +et, e~ 1IN, 0F) (1)
yt = S(t)+ B1yi_1 + X +et. et ~ N(0.0?) (2)

s.l.
S(t) = ¢p if regime == 0,
S(t) = ¢ if regime ==

19
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critical values

reference: P.H. Franses and B. Hobijn {1997)

HNumbers from all the tables in

Critical valuwes for unit root tests in seasonal time seres,
Journal of Applied Statistics 24: 25-46

Taylor & Francis Lid. www tandf.co.uk/joumals

Wiy pgas 33 Kb (4903l gl —F-) o )lods Jgu

33

statistic 1% 5% 10% &1 3l g Cnd Jloj (5w (ailalo) Lad usy

tipil) -2.51 -1.93 -1.59 JMulti 1350

t{pi2) -2.53 -1.94 -1.60

F34 474 3.07 2.36

FS6 4.61 3.06 2.38

F78 4 .69 3.10 240

F910 475 3.11 235 -

F1112 4 .65 3.11 241 w2 Sy o) o g 1P HEGY b ol ala pgaj| qulii (1) Jpo

F1-12 2.37 150 1.66 F(myesm,) | Flmypnm,) | Flrpm,) Hx) ) s

Fz2-12 2.34 1.88 1.65 Ve VEiE* PAFI™ T e () J526 0
iy FE BOY™ AR Ve | (leh) ajgy s dngs cand

values of test statistics: LT FHIAL® BTIAET MM (5) b

t{pit): 1.0720 V- ia8e Ve o VRART gare e ) o cad

.]:Fgf:l _2?535; & Blb L 55\ LT R aﬁ]’“”:ﬁ’” e

F5&: 4. 1412 Lo bphe 3 gl et bl gl

F7a: 8.5638

F210: 6.7009

F1112: 9.4159

F1-12: 94814

F2-12: 10.3204

OPTIMAL ENDOGEMOUS LAGS FROM INFORMATION CRITERLA

sample range:

[1391 M11, 1396 M10], T = 80
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Johansen Cointegraiion Test

Date: 122317 Tme: 22:06

Sample (sdusted): 1330M04 1206010
Inclueded observations: 79 after adjusimenis
Trend assumpion: Linear deterministic tremd
Senes: LNEGGP LNSCORN LNSSOYA
Lags intereal (in first differences): 1 to 2

Linrestricied Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
Mo. of CE(s) Eigenvalus Siatishic Critical Walue
Mone * 0219574 34 52044 2019707
At mosi 1 0. 145707 14 84415 1548471
At most 2 0.031188 2 503116 3841466

Trace test indicates 1 cointegrating eqnis) at the 0.05 lewel
* denobes rejection of the hypothesis at the 0005 kevel
“*MacKinnon-Hauwg-Michehs [ 1900) p-valees

Linrestricied Cointegration Rank Test (Maximwm Eigenvalue)

Hypothesized Max-Eigen i0.05
Mo. of CE([s) Esxgenvalue Siatishc Critical Value
Mona 0218574 23 58520 2113162
At most 1 0. 145707 1244104 14 6480
At most 2 0.031188 2503116 3841466

Max-sigenvales test indicates no cointegration at the 0.05 level
* denobes rejection of the hypothesis at the 0U05 kevel
“*MacKinnon-Hauwg-Michehs [ 1900) p-valees

35
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Inverse Roots of AR Characteristic Polynomial

1.5

1.0 1

0.5 1

0.0 1

0.5 -

VAR Lag Order Selection Criteria

Exogenous variables: C
Date: 122317 Time: 22:00
Sample: 1390M01 1396M10
Included observations: 75

-
-
-
-
—
7]
L'=]

LogL LR FPE

249.4960 MNA 2.80e-07
456.7211 382.3460 1.42e08
470.7304 2540363 1.24e-09°
4772549 11.30919  1.33e-09
4842233 11.52089 1.42e08
4919224 1211332  1.48e09
496.6198 7.313389 1.67e-09
o04.2041 1043645 1.78e-09

= RS I S R

05 00 03 10 15

* indicates lag order selected by the criterion

w

Endogenous variables: LNEGGP LNSCORN LNSSOYA

AIC

-6.573228
-11.855823
-11.99281*
-11.92680
-11.87262
-11.83793
-11.72853
-11.68544

g Ao e

sC

-6.480528
-11.48843"
-11.3439

-10.99380
-10.66733
-10.35474
-8.967237
-9.646033

LR: sequential modified LR test statistic (each test at 5% level)

FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion

HQ

-6.536214
1171117
-11.73371*
-11.55666
-11.39144
-11.245M
-11.02526
-10.87114



Sa9lis dlg O yl59
S bwg ) drwgie (559l LBl (S 3 y4ol p (S B9 H duwgo

Y

APERDRI

sos COmPeEITECS
e Proodl eeasiceral s rsiaees T 00 CetE reclnyssesn ol ST PSS Dioaerreii, 15050 T
e estmaaiioen sarmmppbe 5 135040 3] - 139100

Epasatioem Fowr LM ESS:
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log-likelihood  574.457505

no. of observations 80 no. of parameters 65
AIC -12.7364376 SC -10.801041
Linearity LR-test Chi*2(38) = 1309.4 [0.0000]**
approximate upper bound: [0.0000]**

Descriptive statistics for scaled residuals:

Vector Normality test: Chi*2(6) = 15.481 [0.0468]*
Vector ARCH 1-1 test: F(9,22) = 0.37439 [0.9352]
Vector Portmanteau(36): Chi*2(324)= 355.35[0.1113]
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Transition probabilities p_{ilj} = P(Regime 1 at t+1 | Regime j at t)
Regime 0,t Regime 1,t Regime 2,t

Regime 0,t+1 0.98148 0.047616  0.00000

Regime 1,t+1 0.00000 0.95238  0.00000

Regime 2,t+1  0.018516  0.00000 1.0000

Regime classification based on smoothed probabilities
Regime 0 months avg.prob.
1391(11) - 1396(4) 54 1.000
Total: 54 months (67.50%) with average duration of 54.00
months.
Regime 1 months avg.prob.
1390(3) - 1391(10) 20 1.000
Total: 20 months (25.00%) with average duration of 20.00
months.
Regime 2 months avg.prob.
1396(5) - 1396(10) 6 1.000
Total: 6 months (7.50%) with average duration of 6.00 months.
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Fie Edi Proosss View Connecions Cioud Seitings Exiensions
5 = ) B e .
FAeasult H=tory X % PerormanceVecior (RegressionPerfomancs) Repository
I== AttributeWeights (GeneticAbgorithm) ; ExampleSat (GenaticAlgorithm) Processlog
i I.l‘I_PaIIII.l.I
| | -l.'fl:ll Rar
= aftribute weight o 02 Rer
In_s_comn 1 -l.'ﬂ}l:li-. Prir
In_s soya 1 J'Ifm' iz
@ i os GH
In_s_c_flag 1 L
Charis ...'f."'gu_ F.
in_s c_Zlag 0 & o7 _Por
in_s s_flag i a.'é: 08 _Atlr
LIRLIN ] _ﬁr":.g. Fﬂr
in_= = _Ziag a 5
& 10 Evo
Annotations f =

LM_EGG_1lag | 11 we
LM EGG_Ziag 1 ’3“.—1? oo
£ 12 Sim
o 14 we
o 13 varl
o 16 val
b |G 0a visuall

k[ 08 meta
b [ 507 Ciuste

b | 508 Other

* @ Templates
[l T
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Multilayer Perceptron

Case Processing Summary
N
Sample Training 51
Testing 23
Holdout 13
Valid ar
Excluded 1
Total aa

Network Information

QO

Input Layer Covariates 1

Mumber of Units®

Rescaling Method for Covariates
Hidden Layer(s} Mumber of Hidden Layers
Number of Units in Hidden Layer 17
Activation Function
Output Layer Dependent Variables 1

Number of Units

Rescaling Method for Scale Dependents

Activation Function

Emmor Function

LAGS(In_s_corn,1)
LAGS(In_s_soya,1)
LAGS(LN_EGG_P,1)

LAGS(LN_EGG_P,2)-
EGG-MCMC1-
SENARIO1

corn2

soya2

Standardized

Sigmoid

egg2

Momalized

Sigmoid

Sum of Squares

a. Excluding the bias unit
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Normalized Importance
2% 4% 6% 8% 100%
| | 1

LM_EGG_11agr

Ir_&_c_1lag

cm

LM_EGG_Ang

5oy

Irn_5_s_1lner

o
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store_opening simulation-god+simulSe-EGG-PRICE

e o, —
E&f' 'ﬁﬂ}' - Lgﬂ
Tabie

EL ICEMONTECARL Lj

P=9 .
x | B
@ &/ o d
=im =on MNEURALNETYW ORE-EGG-F EIRMLULA TION E-FRECE.
EGOPRICE 84N

Ll
Simi Fix
Eals 2303 haws 33 §po phd Oard gile s 4slipy j1 A%y 1F-8 J85
Orilidals

JUT oy adslS Sse Jis 4o 2308 sl wkiie slasaiie Swied 1 (F-12) Jsae
B phd sile 4l Sadlas

Model Type: Neural Net - MLP

Measurement
Label Simulation Role Type Level Format
com2 com2 Input Mumeric | Scale F2
LN EGG 1lhg  |LAGS(LN EGG_
Input bumeric | Scale F2
P.1)
LN EGG_Zhg | LAGS(LN_EGG_
PZ}EGG- )
Input Bumeric | Scale F2
MCMC1-
SEMARICH
In_s_c_ilag LAGS({In_s_cam.i )
) Input bumeric | Scale Fz
In_s_s_ilag LAGS(In_s_soya, )
N Input Mumeric | Scale Fz
soyal soyaZ Input bumeric | Scale Fz
| eog2 egg? Target bumeric | Scale E2
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Probability Density
e i & i e
(=] b =4
- ] =t
1= =T
015 2 [F150
&
B
L]
0 D10 =100
2 o
o
LS S0
L AHTeHITHTL |
40 440 450 450 470
eggd
=4 40 4.40 - 4. 68 =4 66
&% a5% 5%

45

Asusnbauy



SI9ls dle> 4139
Swgy axwgig SIS oLl (S p sl g S B9 duwgo

< APERDRI
éJA dﬂ“ Ls\")e JJSJLA /.aoga:}*" dd—ﬁ ")AA;', G

VAR Lag Order Selection Criteria

Endogenous variables: LNMEATH LNSSOYA LNSCORN LNCHICK
Exogenous variables: C

Date: 12/23/117 Time: 21:50

Sample: 1390M01 1396M10

Included observations: 75

Lag LoglL LR FPE AlC SC HQ

0 338.3005 MA 1.58e-09 -8.914679 -B.791080 -8.865327
1 556.4896 407.2863 T7.20e-12 -14.3063% -13.68839° -14.05963"
2 a75.2758 33.06380° 6.71e-12* -14.38069° -13.26629 -13.93652
3 583.9702 1437469 8.23e-12 -14.18587 -12.57908 -13.54430
4 596.8180 19.87131 9.11e-12 -1410181 -12.00063 -13.26283
5 605.7408 12.84884 1.13e-11 -13.91309 -11.31730 -12.87670
6 618.3360 16.79356 1.30e-11 -13.82229 -10.73231 -12.58850
7 626.5256 10.04586 1.70e-11 -13.61402 -10.02963 -12.18281

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AlC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Cuinn information criterion

EViews 10 13351 o & ,b 5l & o Jomao 41 by yo VAR Juto aiy olseiil —F-) olois 515900
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MS(3)-VAR(L) Juss e guls (5) i

Equation for LNMEATH:
Coefficient

Constant@LMNMEATH 0.3101

Std.Error t-value t-prob

6.05

LNCHICK_1(0)@LNMEATH 0.01.87599 179461

LNCHICK_1{1)@LNMEATH 0.0291193
LMCHICK 1{2)@LNMEATH 0.0630035
LNMEATH_1{0)@LNMEATH 0.266154
LMMEATH 1(1)@LNMEATH 0.0708503
LNMEATH_1(2)@LNMEATH 0.884227
LNSCORN_1{0)@LMMEATH 0.223615
LNSCORN_ 1{1)}@LNMEATH -0.0229340
LNSCORN_1({2)@LNMEATH -0.0533860
LNSSOYA 1(0)@LNMEATH 0.133874
LMNSSOYA 1(1)@LNMEATH 0.568149

LMSS50YA 1(2)@LNMEATH 0.0329162

0.1083

0.720 0.000

0.04907 0.366

0.2689 0.792

0.07215 0873 0.0396

0.1569

0.3002

0.1417

0.1079

0.1659%9

0.1862

0.1081

0.1352

0.1817

1.70 0.110

0.236 0.817

B6.24 0.000

2.07 0.056

-0.135 0.894

-0.287 0.778

1.24 0.234

4.20 0.001

-1.81 0.050
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log-likelihood  664.537565
no. of observations 81 no. of parameters 66

AIC -14.77787053 SC -12.8276727
Linearity LR-test Chi*2(36) = 1712.9 [0.0000]** approximate upperbound: [0.0000]**

Descriptive statistics for scaled residuals:

Vector Normality test: Chi"2(8) = 18.612 [0.0471]*
Vector ARCH 1-1 test:  F(16,22) =0.086492 [1.0000]
Vector Portmanteau(36): Chi*2(576)= 581.97 [0.4227]
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Regime 0,t Regime 1,t Regime 2,t
Regime 0,t+1 0.92330 0.12029 0.045016
Regime 1,t+1  0.026594 0.87971  0.00000
Regime 2,t+1  0.050104  0.00000  0.95498

Regime classification based on smoothed probabilities
Regime 0 months avg.prob.
1390(12) - 1391(3) 4  0.992
1391(10)- 1392(1) 4  0.999
1392(7)-1395(3) 33  0.990
Total: 41 months (50.62%) with average duration of 13.67 months.
Regime 1 months avg.prob.
1390(2) - 1390(11) 10 1.000
1391(4)-1391(9) 6 0.999
Total: 16 months (19.75%) with average duration of 8.00 months.
Regime 2 months avg.prob.
1392(2) - 1392(6) 5 0.992
1395(4) - 1396(10) 19  0.998
Total: 24 months (29.63%) with average duration of 12.00 months.
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S B e a3 lag 5y JUSH Jlesml g ekt (251 lie (1), fs e

| — INMEATH = — Fuied
4 758~ I nrppmdlctlm w— It:glrne
. R g et LA

1390 1395 1390 1395
o ELNMBAY )| ’ | — CLNCHICK{scaled) |
0.0+ 0 ST
- —E.S-I ; -2 |
1390 1395 1390 1395 1390 1395
: 1.0~ P[Eegl 0] smoothed
2 [[—= - NSCORNiscaled) | 15 = +LNSSOY Al scaled)| ;
o ' | i .
i i i i L i i bl i L : i i i i i
1390 1395 1390 1395 I 391!} 1395
1.0 P[Regime |] smoothed 1.0~ P|Regime 2] smoothed
s . | |"-’_
0.5 0.5+ ‘ ‘ |
L, . Lo | L L | ! | | ! L ¢
1390 1395 1390 1395
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b4 Z 2 < 'Y o e 0
JUﬁJM%&\HdMJ\N&QW{’J"
. & X & Y z
Oy O sBia A el Al Jaa Ay S Aty ) 6N
£ e i
Input Layer Covariates 1 In_s_com
2 In_s_soya
Multilayer Perceptron 3 LN_CHIK
- LAGS(LN_CHIK,1)
. |
Case Pmoessing Summary Number of Units 4
N Percent Rescaling Method for Covariates Standardized
Sample Training 51 58.6% | |Hidden Layer(s) Number of Hidden Layers 1
Testing <3 <B.4% Number of Units in Hidden Layer 1° 3
L L Ll Activation Function Sigmoid
Valid a7 100.0%
Output Layer Dependent Variables 1 LN_MEAT_H
Excluded 1
Total 88 Mumber of Units 1
Rescaling Method for Scale Dependents Standardized
Activation Function Identity
Emor Function Sum of Squares

a. Excluding the bias unit
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B0% 100%
1

APERDRI
Mormalized Importance
Model Summary I:rlﬁ 0% 0% B0%
1 1 1
Training Sum of Squares Ermor 2414
Relative Ermor 097

Stopping Rule Used

1 consecutive step(s) n_s_cor

with no decrease in

emor”
Training Time 0:00:00.00 LH_CHH:
Testing Sum of Squares Ermor 3711
Relative Error 847
Holdout Relative Error 709

Im_g_ga

Dependent Varable: LN_MEAT_H

a. Emror computations are based on the testing sample.

LH_CHI_1

T
oo 01 02
Importance

sl abogail Gl chpu el <ol el < 0)) el

52
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R S mt e
\Hﬁ} ar - | EH
HERM: ICE MONTE CARL T Tahis

@ ® —w _

Sim Ce=n NELRAL NE TWORK-HEN-P_ SRMILATION HEMN-PRICE

=

Sim Fit

HEM-FPRICE sav

salS 2313 bhumae 33 § e Sl sile 4l daliyy 31 Eay 1F-8 g
e

JUT g #0)Ls abps Jas 4o apgy @) wniie gla il Qwupgi 1 (F-08) Jyar
sile s dudlad

Mcsder| Type: Heural Het - MLUP

Lakel Simulation Aok Tyoe Mearsurermert Level
LM_CHK LM_CHK ot Kumeric Sraie
LM_CHE_1 LAGSILN_CHM, 1) ot Kumeric Sraie
In_s_com In_s_com gt Kumeric Srale
In_s_soya In_s_scya gt Numeric Sicale
LN_MEAT_H LW_MEAT_H Target Mumeric Srale
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Jl g0 Oaad )3 Suals g Glisebl 4lold 4swlxe aalis (F-28) 3135ei

sIoLS s sile 4aad Gosb
Probability Density

D10 = - - 100
-+ 1] o
e il = &
& s T2
008 = = -
(=21
3 2
= 0067 50
2 i 2
0 i
e T 3
0. po4 - an =
002 ‘ﬂ’ B
000 : _I_Im_l_W | . ]
4.30 4.40 450 4,50 4.70 4.80
meat2
=d4.40 4. 40- 473 =473
G% 3% 1%
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m o STATISTICA

i %mw SN S TATISTICA Module Switches HE
_— ;ﬂaadﬂﬁ:ﬁt“ﬁmh Bat 'Hl.:illrll.' ::r'l: Descrptres ::E:‘-"-
| RN My 28 Honparamelig s Diztnb. fequency tables,
%E‘L’”ﬂ w"m L ANDVAMANDVA ﬂﬂ"f‘mﬂ"ﬂh
% 1 Probabily cakcula |+ Multiple Aegession pesponds tablez]. seports.
[ Othes sigrdicance tosts. | Monlinear Estimation ﬂ""w OONEL I
T Tume Senes/Forecashing batwean vatiances, i's,
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