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ABSTRACT

The purpose of this study is to compare the remedial methods of first-order
autoregressive error in simple linear regression by three methods : 1. Cochrane — Orcutt, 2. Prais
— Winsten , 3. Hildreth — Lu . By using three different sample sizes of 10 30 and 100 and in 10
levels of autocorrelation : 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9 and 1.0, the data of this study are
generated through the Monte Carlo simulation technique in 30 different cases. Each case repeats
2,000 times. The Durbin - Watson statistic is employed for detecting autocorrelation in errors.
The method which gives highest percentage of data sets that can solve autocorrelation is the
best method for solving autocorrelation of the problem. While the minimum average MSE is
used as a criterion for choosing the method that gives best forecast.

The results of this research are as followed:

1. For n = 10 ; the best method for solving autocorrelation problem is Cochrane — Orcutt
method, for all P except 0.8, which can solve more than 68.65% and Hildreth — Lu method,
when p= 0.8, which can solve more than 69.65%

2. For n = 30 ; the best method for solving autocorrelation problem is Cochrane — Orcutt
method, when p= 0.2 to 1.0, which can solve more than 88.00% and Prais — Winsten method,
when 0= 0.1, which can solve more than 99.6%

3. For n = 100 ; the best method for solving autocorrelation problem is Cochrane — Orcutt
method , for all P except 0.6 and 0.9, which can solve more than 90.05% and Prais — Winsten
method, when p=0.1,0.2, 0.3, 0.6, 0.9 and 1.0, which can solve more than 90.05%

4. Cochrane — Orcutt method gives the best forecast for n=10, when p= 0.2, 0.3 and

0.8. Prais — Winsten method gives the best forecast for n = 10, when P=05,0.7,0.9, and for

111



n=30 , when p= 0.1 to 0.4. Hildreth — Lu gives the best forecast for n = 10, when p= 0.1,
0.4,0.6,1.0, and forn =30, when p=0.5t0 1.0, and for n=100, when p= 0.1 to 1.0.

IV
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€ = pE,_ +v, (2.1

e &, Wludulsaw g, Wufunlsdass v, illuanuaammaou uay
= s 9 A ' g = ¥ 3
il piilumuduveadunss ilesinhinswa g uaz &, Saldimuande e, oz e,
o as a o w y L. (oY P
unu iWudaulsamnasdunlsdasy awddy o ¢, =Y, -7, Tav ¥, =b, +b X, 14
nMsdszana laedsideaesiosiiqa (Ordinary Least Squares: OLS) 1310131505231

ANUTU p NINYAI
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p=i2 (2.2)
1Y ¥ -t Y
2.2.1.2 MIasRaumIoanosaIndeyanulaudd

NFAUNIOANDUTFATUDEIY

Y =B, +pX, +¢, (2.3)
v qy a 3 a o 0’:
Maumsiidluesanina (uda wiluasanna -1 aniu

Y;-l = Bo +ﬁ1Xm +&, (2.4)
am (2.4) 720 P NaaeIte vz la

pY., = pBy +pB X, + pe,, (2.5)
au (2.3) 47w (2.5) 9z 14

Y —pY,=B(1-p)+ B X, —pB X, +( —pt,)
VN €, = pe,, +v, IR

Yr _pYr-l =ﬁ0(1—p)+ﬁl(X, _pXJ-])+v; (26)
SIEs0ReY (2.6) 1Wu

Y'=fo+ B X +v,

1o By =Bu(1-p), B =5, ¥/ =¥, -pY,) war X/ =(X, -pX,)
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ldnlszanam p ddwaaldnnges 2.2) mlasdeyadunls1d ¥ waz X7 aw

td
@ o

anIndIy

«

Y=Y, -pY, (2.7n)
X/ =X,-pX,, (2.79)

4 ) Y o ¥ 1 v ik 8w ¥ A
lUﬂﬁlﬂﬁﬂﬂ]ﬂHﬁHﬁ’Ju‘lﬂﬂuﬂlﬁﬁ?u1ﬂﬂ51ﬂﬁnﬂ]5ﬂﬁnﬂﬁ IﬂU']ﬁﬂ]ﬁQﬁﬂQuﬂUWQW Ve

b =l
Taaunisoanesdo

~

Y/ =by +b/X] (2.8)

o ' v 4 v & ¥ = Y
2213 ﬂ'I'LI'J‘EllﬂTLﬁHﬂﬂﬂ'Ni]']ﬂﬁ‘lJﬂ'I'iBﬂﬂﬂu‘nfT'ﬂi'I‘lluiJ’lﬂ‘llﬂll”ﬁVlanﬁ\‘llm'J
L o o 4 4 ' Ao (IR VIR ]
lage, = ¥/ - Y waziinniinisasnaeumanuaaiamaoud ioananduiuinie bi e
an da @ o
1%ﬁﬂﬂﬂﬂﬂﬂl]lﬂ'€)5‘uu - I

22.1.4 Mmsmlasaums ¥ =b, +b/ X! navuhhiuauns
r

. b
Y, =b,+b X, lav by=—"—uaz b =b

1-p
v Y ' ¥ a', - ar o d o
- DINATDULAINU NN ADUUDARN AU ATUNUT mmsﬂizmm

M P Inimuduneu 2.2.1.1 -2.2.1.4

v v " A vet o v o o d
- ﬂ'lVlﬂﬁ'f)‘]J!.l’ﬂ?‘W'U’l'!ﬂ1ﬂ')1nﬂﬂ1ﬂlﬂ’ﬁﬂuqnnﬂﬂﬂﬁﬂﬁuwuﬁ Nnag

2.2.2 3% Prais — Winsten
= é o o
11035 Cochrane - Oreutt 9 1¥msuilasgiddoya Fawavinmsudasgilinlismoy

' e =

VDIMTANABAAININ 7 HAD #-1 U IWARINIIIUMTUNaNanadve lldawanszny lu

[l
oA A ar "

nsanNAIet VAN uaevIzdinadenIsszmamdmsualotavinaman1d msa
uazIumny  (Prais and Winsten 1954,quoted in Park and Mitchell 1980: 188) 'ldiaualviv

1 s 1 L o =) ar Cly
nmsumlasgdmdunagusnvesdunlsauuazdaulsdaseiiludsil (Gujarati, Damodar N.
1995)

r=\1-57,
X = ]—ﬁzXl
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wazdmsy ¥/ =Y, - pY, uaz X=X, —pX,, wWie ¢ = 2.0 anlszuimves p
Vv
§1M5UID Prais — Winsten U35M3muiauaziuaounsulaamiiouiuds Cochrane — Orcutt

" 4
HALANANUNNIIIMIN Mdunagusnae \/1- p°

2.2.3 3% Hildreth - Lu
2231 wim p i ldkauinmidsassvesnnunaiamaou (SSE) Ianieu
ﬁ’t]ﬂ(Ramanathan, Ramu. 1995)
¥ & ' ’
2232 wlasdoyaann)s 1A ¥ uaz X! awaums (2.70) uaz (2.7v)
o ¥ = 34 b ad o w 3 <
2233 ieyaniudawdr ladwaumsonnes Tavdsidsaeniovings
vz 1daums (2.8)
o ' v 4 v 4 » - v
2.2.3.4 AMOUAUABANANNNAUNMI0ADDINTI 19TUING oy a RN aa)
% o o ' 4 ] [ o w o ]
lage, = ¥/ — Y’ uazihuniinisasnaouainnuaaisnaoud Noaaandunusnse 1 1ao
aa o a o
T¥ad@anaaouaeiiu - Jadu
2235 wmswlasaums ¥ =54, + b/ X! nav il

r

5 b
auns Y, =b, +b X, lav by =— uag b, =b,

1-p
v Y .. d.i - o @ o o o J ~ '
- D MARPLL TR NNARABL DaReMd LS msiszanue p Tl

(. y 1w v @ dd Yy e
- S mareuid I nmamamaou il danamduiug fezdugads

2.3 33ﬁ15&ﬁﬂ@ﬁ63ﬁt}ﬂ (Ordinary Least Squares: OLS)

ad o @ £l e = " a o Hq @
IiMrdsaeaiosiga Wumaiamalszuamsiimesvesaumisnnneei 14
wa A A Y . o VoA o .
Auan@a 3 Uszms Ae Tanuihuduase (inear) (udn)szinaain liewidos (unbiased
R = o o ke ; ™ VoAl P A
estimator) LA 1WLY3139UAINGA (minimum variance) Tu@nlszuumin luloudoaduq
a e = o a : ar " oA a a & a "
(35w Witlyad. 2549) anfuSailudszinaaiiilsz@nsnm FaSuniuiiu BLUE (best
linear unbiased estimator) u@gtiuuMinanes vxdouilulnudeauudves & iudo (1)
ar 1 o da a = i "o o
e, Wudnlsquiiinisusnusanunynd (2) UAURAUIIAUEUD EE,)=0 (3) A2
& S - 2 2 =Y A )
wlalsouvesnnuamawdeniiini o; =0’ @ & uaz &, hilldananduiusiy

(nﬂuﬁﬁaxﬁ’u)nnﬁu uay j1iie i # j ﬁ'uﬁaCov(s,.ei) =E(g,g,)=0
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malszainum lagismdeaesdosigadio msmimidszumves g, uaz B i

v o w " ' (. oy a 1
Tnaviniidsaesvesnadeseninmduna ¥, uaz ¥, vudunanesiinnioonaga

o ar
VINHINTUOAD DY
Y :ﬁu +ﬁ]Xl +&,

' o « ar ' at qy
mansalsznudmnsiimes g, uaz B, 18 Taolddeyavesdantia dail

WaunmsoanouFuduotawveInIng1e nse Nazlszum fe

Y = b, +bX

-~

1119 Y Ao anlszuwues ¥ vuwiduoansuionivuai X

bouaz b, o Anlszuimves B, uaz B, My
HAASEHINMAUNa ¥ uaz ¥ @ouunudin e, Gon uana1e Ao
e =Y, -1

1

FHANAN e, dmSumdunan « Ao MlszumvesnnuamaNIo £ (D

€, =Yi _E(Yr)

ad o

Phdsdetiooiga e mswm b, uay b, Mld

Yoo =3 (¥ ~F) =Y, -b,-bX,)’ fiantouniga

L Q=Z(Yf —b, _le;)z

W byuaz b Al O Handesiiga i ldTasmameyiusdosves Qv

o o 1w L4
bouaz b udrlimadwsmiiiugud

Q5
2 a3, -b-bx)
o0

==-2>» X, (Y, -b,-b X
ab, Z 1(! 0 1 r)
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1?’{@:0 o Q-Q—:Oi]z"lﬁ’
ab, ob

1

2(Y, by =bX,)=0
Y XY, -b,-bX,)=0

saaumslvu'ld

nby+b > X, =37,

by X, +b Y X} =YX, (2.9)

IUTHNANNIS (2.9) N aumsng

Wendaumadnd ammnsomia b, uaz b MId Y e liAnioungaldningns

(2 X)Y)
¥ XY~ =

‘ X, -X)Y,-Y)
b, = — = — (2.10)
ZXZ—(ZX') X, -X)
‘ n
wor b, =Y -bX (2.11)
4 — X, _ Y,
119 X = Z uag Y = Z
n n

e nuTzAINe 19 1

S5y =S X, - X, - P =Ty, - XIXE) Sy

n

SS :Z(X: _/?)2 =ZXr2 _(Z:_i(LL:ZXrZ -nX?

2
3 ORI NP
n

a
3

I
¢
=

|
~|
~

I
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wld
b, = 22w

unu by =Y —b, X luaums ¥ = b, + b, X, v ldaumsoaceelugl

Y=Y -bX+bX, =Y +b(X, - X)
2.4 puanAveINNNAMIANTDY

= ar @ @ do @ & . &
VINUNUIAATHTUNUTOUAVUY U (first - order autoregressive) YBIAITUANIAIADDU oy
81 = pgr—l +v:
& A v 4 ' vy
aaouladlamma « w1 w14 €, = pe,_, + v, downuar luaumsdsduee 18
2
E, =ppe,_, +v_ )tv, =pe_, +pv,_ +v,
3 v
UnU €,_, A0 pe,_, +v,, 1A
3 2
E =pe_s+p v ,+pv_ +V,

ae liSouq 9214

= N
£, = Z P vr—S (2'12)
5=0

v
@ ar

Aty g, Tuanar ¢ fin M33IFudu (linear combination) yvauneuluilegiiu
e : ' & da v d A a A
HAZANUAMAINABUVDIFIWININBY 1D -1 <p<1 (2.12) wiliimudniernar luedats

1 : a 4 a' o
vlna hminvesnnuaaiamaou €, aztauanas

@

' - H o o v @ o a 4
AumaonazanulsUsiuves g dmsudananduiusouauinie vesguvy
2.1) Ao
E(e,) =0 (2.13)

2
g

1-p

v(e, )= (2.14)

2
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' = - L4 ' — ' S ar
MR €, Uﬂ1mamﬂuﬁumm:mmwuﬂiﬂsauﬂw !‘lﬂ‘llﬂU’]ﬂUgﬂll‘U‘UﬂﬁDﬂﬂBU

"
aoA

nnnuamamaeu hilinnuduiusiu deiuandieningduuunisoanes fie AuAR
| o ar =1 o a da
wasudmiuzluuy (2.1) Tanudunusi

Au)31)59U59W (covariance) 53U €, LAz €, MO

2
Cov(s,,g,_,)«p( 2 2) (2.15)
I-p

4 o a v v w o ' - ) -
lﬁf) p ﬁﬂ ﬁﬂﬂ'iﬁﬁﬂﬁﬂﬁﬁﬁﬁﬁuwuﬁﬁxﬂ?'lq 8, oz er-l LVYULNURAIY p(&‘,,&‘,_,) D

p(E,E.,)
o A (2.16)
p( ) p(gr )p(gr-l )

. N 1 af y
H0InANUNY5YTIMVRAARLIMBUAINANNTT (2.16) IMIND o /(1— p?) 9z 1A

4

w s oA w s w oA
AulszansonnandunNus Ao

P(EE.,)= - —=p (2.17)
a o
1-p*\1-p?
ANunls1sIus I 5ENIN €, MM S 39 A
; cr2
Cov(e, &)= ,cv'S =1, S#0 (2.18)
1-p
wardulszantonnanduiussening € uaz &, fo
ple&.s)=p°, S#0 (2.19)

[ q,: y 3 T 3 4 u‘: ) o @ o '
Aariule P ﬁm'lmmn‘u 0 smm’nmmﬂmmﬂﬁaum‘numzummﬂuwuﬁﬂu L@

' .
L |

] a ar J v o d 4 a
f,h‘H’Nl’Ja'IEN‘H'I\'lﬂull'Iﬂ‘lluﬂ')'lllﬁuwu'ﬁ‘llﬂiﬂ'ﬂﬂﬂa']ﬂlﬂaﬂuﬂﬁﬂ@ﬂﬂﬁﬂﬂ'ﬂq IUNTSTIUD

p =0 fin aAnuamamaowiudasyiu
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a 4
2.5 ﬂTi‘nﬂﬁﬁl‘ﬂﬂTﬁ!mﬂlﬁN!ﬂJDﬂﬂﬂﬂlﬂﬂf{1ﬂ]1uﬂﬁ1ﬂlﬂﬁi‘)u

Nan (N39A3 uAaulia. 2548)

AnAdIMSUNINAADY A

k
(§ a; (X iy = Xy )

W =
< 12
ZI(X @ —X)
I=
e X Ao AuNdY
A Ve o w o
X Ao MAUNANIAUN §
A o - Q( o ar . .
[ — fo Mdulszand a, SMTUMINATDY Shapiro 1Az Wilk

é " ar 4 i 1 ar 4 {
B9k 0NAY A2 109 2 Wavguaziiiy (2-1)2 e n Whued

o @

' ar - QJ 1
Mmananagey W lﬂ“ﬂWﬂdﬂﬂﬁﬂlUQﬂ'lﬂﬂ'ﬂ‘ixﬁﬂ‘ﬁﬁ'ﬁﬁnwuﬁix‘ﬂﬁﬂ X(,) o a,;

¥
ar @ = =

é T ] s 4 'q = o =

#9 g, 1Wumdaduin i 1ndszmnsiimsusnuanuuln@dnin fradanaden w il
Whlnd 1 iWelimsuanuaaunuulnd uazdand11nd o e luiinisuspuvenuulnd Nizay
@ g o = a - a 4 P
Ay e snlfiesmuagiuid dsznnsimauenusnuulnd dle W <w, , # W,

1491091519 Shapiro 118z Wilk

1 nﬂ'. = 1 &;
2.6 ﬂ'l'i‘lflﬂﬁﬂ‘ijﬂ’nﬂl!‘l.l'i‘l.l‘i‘)u‘llil\‘iﬂ'lﬂﬁl'luﬂﬁ'lﬂlﬂﬁBuﬂﬂ1ﬂ~1'|"|

nidinnnulsdsauvesdinarandoulinei Wude V(eg,)=0? d iy
] A'l @ — i =S g £y ] ¥ a' ]
t=12,....n mqmmwaummxmiwaaaunnanmmwu%'lngnﬂm THDIINTNANY
A o o v 9 a ' A a0 —
Hfﬂlf'lnlll.ﬁzﬂ'l'iYlﬂﬁil‘lJﬂ'iﬂ'lﬂﬂlﬂ‘Uflﬁullﬂ'J']ﬂ'J'lllll'l]iTJi'JN‘UBQﬂ'IﬂT]lJﬂﬂ'lﬂl.ﬂﬁf)ullﬂ'lﬂﬂ“
o : ' a s " 4 - P 4
ﬂﬁuuﬂﬂuﬂ']i'ﬂﬂi'Iz‘Hﬂ'ﬁﬂﬂﬂﬂﬂﬂ’]iﬂ’i'Jilﬁﬂllﬂ".J'HJLHJT]Ji'JuﬁJﬂQﬂ"lﬂﬁ'lﬂ!ﬂﬁf)u'TllJﬂ'IﬂQﬁ
- v 4 4 A o Vv oy '
'Hif).lll ﬂfQﬂW‘iﬁi'ﬁlﬁE}Uﬂ'ﬂuuﬂ‘iﬂi?ﬂﬁ]ﬂs‘lﬂ'lﬂ')'ll!ﬂﬁ']ﬂlﬂﬁﬂu TI'ﬂﬂTﬂUﬂ'l'in’lElﬂﬂ'llﬁH
9 ar ' < i ¥ & - " '

A (e, ) nuAnlszina ¥, Snnulsdsiuvesmanuaaimniounsii vzwuiiganie

9 Tuumunmmsnszawilueuvuu dwaaslugli 2.10) uadrnnmalsilsiuvesn
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anwamandeu luaeni sznugeas q luuwunwmisnsznoiduginssou 4 duaasly

31 2.1(%) uaz 2.1(A) 3973 uAauiA. 2548)

m (%) (m)

U0 2.1 wansdnvauzvesmAUAMARABUNTinAIANUIT T

(n) AN () VLAY 1Ay (M) oAl
d
2.7 MSASIVABVAMMKHINZaANIUM NN

s 1] o a J 4 o o 4
Tumsiaanuiudr lumsneinsol a2 ldaundoiidsgosvesnunainnaou

A = o o ﬂ' ar 4
(MSE) “h’x'l’ﬁ'lll'ﬁE\Nf.l'lllﬂl‘umﬂll‘uENH'ﬂ'fIJ'Jﬂﬂ1ﬁ0ﬁﬂﬂﬂlﬂﬂﬂ?1uﬂﬁ1ﬂlﬂﬁﬂu (SSE) 1deail

SSE

MSE = —
n

n
SSE=) e}

1=1

Tavh e Ao wwandad ¢ w30 ¥, ¥ | 1=12,...n

n fin VAl

2.8 nIzUIUNMIHANA I SN

dmsumsaandualsqu Falimsunusaiind 19198 vwdesedoisnslumanan
Aulsqulng Law, Averill M. (2007) #3'18iouo35nsluntswaadusqudsil (1) Inverse
Transformation Method (2) Composition method (3) Convolution Method (4) Acceptance
Rejection Method 11a% (5) Special Properties Method 1atuAaz I3 ainumuIzauiunI519n

o A

' a oA ' [ q'qywa Yas .
B3V UIAVDIATNIT IR D INUANAIINY tluﬂuﬂaﬁ)ﬂlﬁﬂﬂiﬁfjﬁ Inverse Transformation
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- as ' 4 - ‘& ad i
Method w1 1glunmswandunlsquiniimsuaausannulnd Fuiluiinazainuazinay
ey wazdeaemsioulilsunsuianaszuy

H ¥
31 lumswanaulsquiniimsuenueauuun@ (Normal Distribution) Aaii

o o H

1. WaRAAAVEN u, W19 7 A2 ;0 <u, <1

A P ' s o W .. - =
2. W9 n I.I‘Uumiﬂmiﬂm‘lmﬁ]ﬂ]ﬁiﬂﬂﬂﬂmﬂ (Central Limit Theorem) ZwJ Wl

i=l

a - n n
m3usnulndifoamsusnusaulnd 9214 > u, ~ N[E’E

i=l

3. W Ziimsuwsausanuuln@inasgiu

n

g
n
e
M-y, .
Z= M = ;
o MR
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e

imswanalsgu M msuenuwvanuudnaniinunas u,, uazdiu

oA o,

Taoimuali 2 =12 1214
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13 | 04874 | 0.1467 | 0.2340 |0.2535 0.0681 | 0.0643 | 0.0434 0.1972
14| 04238 | -0.0565 | 0.1738 (02499 |  0.0000 | 0.0625 | -0.0167 0.1940
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T1)sunsu MATLAB fl¥lumsdoiasa

¥
% lsunsuiilFd msun= 10
% n UNU YUIAAIBENY

’ o - 4‘6} o o
% a fio mdulszanioanandunus

function nnn10(n,a)
SCOC =0; SHL = 0; SPW =0; SumCOC = 0; SumHL = 0; SumPW = 0;
AvgCOC = 0; AvgHL = 0; AvgPW =0;

fori=1:2000

[Result, ResultH, ResultPW, MSEC, MSEH, MSEP] = test(n,a);
SCOC = SCOC + Result;

SHL = SHL + ResultH;

SPW = SPW + ResultPW;

SumCOC = SumCOC + MSEC;

SumHL = SumHL + MSEH;

SumPW = SumPW + MSEP;

end %for

AvgCOC = SumCOC/SCOC,;
AvgHL = SumHL/SHL;
AvgPW = SumPW/SPW;

disp('Number of COC Success'), disp(SCOC);
disp('Number of Hildreth Lu Success'), disp(SHL); _
disp('Number of Praise Winsten Success’), disp(SPW),
disp("Number of AvgCOC"), disp(AvgCOC),
disp('Number of AvgHL'"), disp(AvgHL);
disp('Number of AvgPW"), disp(AvgPW);

end %function

function [Result, ResultH, ResultPW, MSEC,MSEH, MSEP] = test(n,a)
DW=2.0;
while (DW>=0.879)&(DW=<=3.121)
fori=1:10
P(i)=1i/10;

end

74



V =randn(n,1);

E(1)=V(1);

fork=2:n
E(k) = P(a)*E(k-1) + V(k) ;

end

X =randn(n,1);

fors=1:n
Y(s) = X(s) + E(s) ;

end

ford=1:n
XY(d) = X(d)*Y(d) ;
X2(d) = X(d)*2 ;

end

BB1 = (sum(XY)-((sum(X)*sum(Y )/n))/(sum(X2)((sum(X))"2)/n) ;
BBO = (sum(Y)/n)~(BB1*(sum(X)/n)) ;

forw=1:n
YY(w)=BB0O+BB1*X(w));
SSEE(w) = Y(w)-YY(w);
SSEEe(w)= SSEE(W)"2 ;

end

for f=2:n
EEee(f) = SSEE(f)-SSEE(f-1) ;
EEee2(f) = EEee(D"2 ;

end

DW = sum(EEee2)/sum(SSEEe) ;
end % end while random data

disp('DW success');
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% Cochron Orcutt
% initial variable

Result = 0;

BO1=1;

B0O=1;

Pco_old = 1; % old Rho
Pco=2; % new Rho

DWcoc=0;

% save residual in SSE and residual square in SSEe
for o=1:n

SSEecoc(0)=SSEE(0);

SSEecoc2(0)=SSEEe(0);

end

% check to terminal while loop when Rho change less than 0.01
while ((abs(Pco_old - Pco)>= 0.01) & (Result == 0))

Pco_old = Pco;

forq=2:n
Etcoc(q) = SSEecoc(g-1)*SSEecoc(q) ;
Ecoc(q) = SSEecoc2(g-1);

end

% find new Rho

Pco = sum(Etcoc)/sum(Ecoc) ;
disp('"Pco =") , disp(Pco),

% xxx : x'

% vyyy Yy

forg=2:n
xxx(g) = X(g)-(Pco*X(g-1));
yyy(g) = Y(g)-(Pco*Y(g-1));

end

forh=1:n
XYc(h) = xxx(h)*yyy(h) ;
X2¢(h) = xxx(h)"2 ;

end
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BO1 = (sum(XY c)-((sum(xxx)*sum(yyy))/n))/(sum(X2c)-(((sum(xxx))*2)/n));
B00 = (sum(yyy)/n)-(BO1*(sum(xxx)/n)) ;

% Calculate Ycoc : Y hat
foraa=1:n
Ycoc(aa) = BOOH(BO1*xxx(aa)) ;
SSEecoc(aa) = yyy(aa)-Ycoc(aa) ;
SSEecoc2(aa) = SSEecoc(aa)™2 ;

end

% Calculate DW

for bb=2:n
Eeecoc2(bb) = SSEecoc(bb)-SSEecoc(bb-1) ;
Eeecoc2n(bb) = Eeecoc2(bb)*2 ;

end

DWcoc = sum(Eeecoc2n)/sum(SSEecoc?) ;

disp('DWcoc =) , disp(DWcoc);

if (n==10)&(DWcoc>=1.32)&(DWcoc<=2.68)
Result = 1;

else
Result= 0;

end

% find MSEC
n_Bc0 = B00/(1-Pco);

forj=1I:n
Y _hat(j) = n_Bc0 + (BO1*X()));
SSEecoc(j) = Y(j) - Y_hat(j);
SSEecoc2(j) = SSEecoc(j)*2;
end % end for

end % end while Cochron Orcutt

if (Result==1)
disp("Coc Success');
disp('DWcoc ='),disp(DWcoc);
MSEC = sum(SSEecoc2)/n;
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else
disp('Coc Fail');
disp('DWcoc ="),disp(DWcoc),
MSEC = 0;

end % end if

disp('MSEC"),disp(MSEC);

%Hildreth-Lu

fore=I1:n
XHil(e) = X(e);
YHil(e) = Y(e);

end

MinSSE = 1000000,
lo=10.5; loP=0.505;
Bho=1;

Bhl=1;

SSEhh = 100;
SSEhhP =500;
MinLo = 0.5;

% loop to find Minimum SSE (vary Rho from -1<lo<-1)
while (abs(SSEhh - SSEhhP)>0.001) & (lo>-1) & (lo< 1)

formr=2mn
XXHip(rr) = XHil(rr)-(lo*XHil(rr-1)) ;
YYHip(rr) = YHil(rr)-(lo*YHil(rr-1)) ;
XXHipP(rr) = XHil(rr)-(loP*XHil(rr-1)) ;
YYHipP(rr) = YHil(rr)-(loP*YHil(rr-1)) ;

end

fordd= 1
XYh(dd) = XXHip(dd)*Y YHip(dd) ;
Xh2(dd) = XXHip(dd)"2 ;
XYhP(dd) = XXHipP(dd)*YYHipP(dd) ;
Xh2P(dd) = XXHipP(dd)"2 ;

end
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Bhl = (sum(XYh)-((sum(XXHip)*sum(YYHip))/n))/(sum(Xh2)-(((sum(XXHip))*2)/n)) ;

BhO = (sum(YYHip)/n)-(Bh1*(sum(XXHip)/n)) ;

Bh1P= (sum(XYhP)-((sum(XXHipP)*sum(Y Y HipP))/n)}/(sum(Xh2P)-({(sum(XXHipP))"2)/n)) ;
BhOP = (sum(Y'Y HipP)/n)-(Bh1P*(sum(X XHipP)/n)) ;

forww = 1:n
YH(ww) = BhO+(Bh1*XXHip(ww));
SSEh(ww) = YYHip(ww)-YH(ww);
SSEeh(ww)= SSEh(ww)"2 ;
YHP(ww) = BhOPHBh1P*XXHipP(ww));
SSEhP(ww) = YYHipP(ww)-YHP(ww);
SSEehP(ww)= SSEhP(ww)"2 ;

end

SSEhh = sum(SSEeh) ;
SSEhhP = sum(SSEehP) ;

% compare to find minimum Rho
if SSEhh >SSEhhP
% increase Rho
MinLo = loP; MinSSE = SSEhhP;
lo=loP + 0.005; loP=1oP+0.01;
else
% decrease Rho
MinLo = lo; MinSSE = SSEhh;
lo=10-0.01; loP=lo-0.005;
end % end if
end %end while Hidreth Lu
disp('MinLo ="); disp(MinLo);

forZ=2n
XXHip(Z) = XHil(Z)-(MinLo*XHil(Z-1)) ;
YYHip(Z) = YHil(Z)-(MinLo*YHil(Z-1)) ;
end
fordd = I:n
XYh(dd) = XXHip(dd)*Y YHip(dd) ;
Xh2(dd) = XXHip(dd)*2 ;

end



Bh1 = (sum(XYh)~((sum(XXHip)*sum(Y Y Hip))/n))/(sum(Xh2)-(((sum(XXHip))*2)/n)) ;
BhO = (sum(YYHip)/n)~(Bh1*(sum(XXHip)/n)) ;

for ww = I:n
YH(ww) = BhO+(Bh 1 *XXHip(ww));
SSEh(ww) = YYHip(ww)-YH(ww);
SSEeh(ww)= SSEh(ww)"2 :

end

% find DW

for ff=2:n
EEHe(ff) = SSEh(ff)-SSEh(ff-1) ;
EEHe2(ff) = EEHe(f0)"2 ;

end

DWHil= sum(EEHe2)/sum(SSEeh) ;

if (DWHil>=1.32)&(DWHil<=2.68)
ResultH=1;

else
ResultH = 0;

end

% find MSEH
n_BhO = BhO/(1-MinLo);
if (ResultH == 1)
disp('Hidreth Lu Success');
disp('DWHil ='),disp(DWHil);
forji=1:n
Y_Hhat(ji) = n_BhO + (Bh1*XHil(ji));
etH(ji) = YHil(ji) - Y_Hhat(ji);
SSEetH(ji) = etH(ji)"2;
end % end for
MSEH = sum(SSEetH)/n;
else
disp('Hidreth Lu Fail');
disp(DWHil ="),disp(DWHil);
MSEH = 0;
end % end if
disp((MSEH"),disp(MSEH);



% Prais Winsten
DWPPW =0,
ResultPW = 0;
Ppw_old = 2;
Ppw =1;
Bp0 =1;
Bpl=l;
forro=1:n
SEepw(ro)=SSEE(ro);
SEepw2(ro)=SSEEe(ro);
end
% check to terminal while loop when Rho change less than 0.01
while ((abs(Ppw_old - Ppw) >= 0.01)& (ResultPW ==0))
Ppw_old = Ppw;
forqa=2n
Etpw(qa) = SEepw(qa-1)*SEepw(ga) ;
Epwi(qa) = SEepw2(qa-1);
end
%find new rho
Ppw = sum(Etpw)/sum(Epw) ;
Ppw2= Ppw"2;
% XPWW :x' % YPWW :y'
XPWW(1) = (sqrt(1-Ppw2))*X(1) ;
YPWW(1) = (sqrt(1-Ppw2))*Y(1) ;
for Li=2:n
XPWW(Li) = X(Li)-(Ppw*X(Li-1));
YPWW(Li) = Y(Li)-(Ppw*Y(Li-1)) ;
end
forb=1:n
XYpw(b) = XPWW(b)*YPWW(b) ;
X2pw(b) = XPWW(b)"2 ;
end
Bp1 = (sum(XYpw)-((sum(XPWW)*sum(Y PWW))/n))/(sum(X2pw)-(((sum(XPWW))"2)/n)) ;
Bp0 = (sum(YPWW)/n)-(Bp 1 *(sum(XPWW)/n)) ;
% Calculate YPw : Y hat

fort=1:n
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YPw(t) = BpO+(Bp1 *XPWW(1)) ;
SEepw(t) = YPWW(1)-YPw(t) ;
SEepw2(t) = SEepw(1)"2 ;
end
% Calculate DWPW
foru=2:n
Eeepw2(u) = SEepw(u)-SEepw(u-1) ;
Eeepw2n(u) = Eeepw2(u)*2 ;
end
DWPPW = sum(Eeepw2n)/sum(SEepw2) ;
if (DWPPW>=1.32)&(DWPPW<=2.68)
ResultPW = 1;
else
ResultPW= 0,
end
n_Bp0 = Bp0/(1-Ppw);
forj=1:n
Y _Phat(j) = n_Bp0 + (Bp1*X(j));
SEepw(j) = Y(j) - Y_Phat(j);
SEepw2(j) = SEepw(j)*2;
end % end for
end % while PW
% find MSEP
disp('"Ppw =) , disp(Ppw);
if (ResultPW = 1)
disp('"PW Success');
disp(DWPW ='),disp(DWPPW);
MSEP = sum(SEepw2)/n;
else
disp('PW Fail");
disp(DWPW ='),disp(DWPPW);
MSEP = 0;
end % end if

disp('MSEP"),disp(MSEP);

end % end function



»
% l)sunsuii 1¥d MU n = 30
% n  UNU  YUINAIDON

o
%a fo mdulszdnionnandunus

function nnn30(n,a)

SCOC =0; SHL = 0; SPW =0; SumCOC = 0; SumHL = 0; SumPW = (;

AvgCOC =0; AvgHL =0; AvgPW =0;

for i = 1:2000

[Result, ResultH, ResultPW, MSEC, MSEH, MSEP] = test(n,a);
SCOC = SCOC + Result;

SHL = SHL + ResultH;

SPW = SPW + ResultPW;

SumCOC = SumCOC + MSEC;

SumHL = SumHL + MSEH;

SumPW = SumPW + MSEP;

end %for

AvgCOC = SumCOC/SCOC;
AvgHL = SumHL/SHL;
AvgPW = SumPW/SPW,

disp('Number of COC Success'), disp(SCOC);
disp('Number of Hildreth Lu Success'), disp(SHL);
disp('Number of Praise Winsten Success'), disp(SPW);
disp('Number of AvgCOC"), disp(AvgCOC);
disp('Number of AvgHL"), disp(AvgHL);
disp('Number of AvgPW"), disp(AvgPW),

end %function

function [Result, ResultH, ResultPW, MSEC,MSEH, MSEP] = test(n,a)

DW=2.0;
while (DW>=1.352)&(DW<=2.648)

fori=1:10
P(i)=1/10;
end

V =randn(n,1);
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E()=¥(1)5

fork=2mn
E(k) = P(a)*E(k-1) + V(k) ;

end

X =randn(n,1);

fors= 1:n
Y(s) = X(s) + E(s) ;

end

ford=1:n
XY(d) = X(d)*Y(d) ;
X2(d) = X(dy2 ;

end

BB1 = (sum(XY)-((sum(X)*sum(Y))/n))(sum(X2)-(((sum(X))*2)/n)) ;

BBO = (sum(Y )/n)~<(BB1*(sum(X)/n)) :

forw=1:n
YY(w) = BBOHBB1*X(w));
SSEE(w) = Y(w)-YY(w);
SSEEe(w)= SSEE(w)"2 ;

end

for f=2:n
EEee(f) = SSEE(f)-SSEE(f-1) ;
EEee2(f) = EEee()"2 ;

end

DW = sum(EEee2)/sum(SSEEe) ;

end % end while random data

disp('DW success');
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% Cochron Orcutt
% initial variable

Result = 0;

BOI=1;

BOO=1;

Pco_old = 1; % old Rho
Pco=2; % new Rho

DWcoc=0;

% save residual in SSE and residual square in SSEe
for o=1:n

SSEecoc(0)=SSEE(0);

SSEecoc2(0)=SSEEe(0);

end

% check to terminal while loop when Rho change less than 0.01

while ((abs(Pco_old - Pco)>= 0.01) & (Result == 0))

Pco_old = Pco;

forq=2mn
Etcoc(q) = SSEecoc(q-1)*SSEecoc(q) ;
Ecoc(q) = SSEecoc2(g-1);

end

% find new Rho

Pco = sum(Etcoc)/sum(Ecoc) ;
disp('Pco =") , disp(Pco);

Yo xxx @ X'

Yoyyy:y'

forg=2mn
xxx(g) = X(g)(Pco*X(g-1));
yyy(g) = Y(g)-(Pco*Y(g-1));

end

forh=1:n
XYe(h) = xxx(h)*yyy(h) ;
X2c(h) = xxx(h)*2 ;

end
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BOI = (sum(XYc)-((sum(xxx)*sum(yyy))/n))/(sum(X2c¢)-(((sum(xxx))*2)/n));
B00 = (sum(yyy)/n)-(BO1*(sum(xxx)/n)) ;

% Calculate Ycoc : Y hat

foraa= 1:n
Ycoc(aa) = BOO+H(BO1*xxx(aa)) ;
SSEecoc(aa) = yyy(aa)-Ycoc(aa) ;
SSEecoc2(aa) = SSEecoc(aa)”2 ;

end

% Calculate DW

for bb=2:n
Eeecoc2(bb) = SSEecoc(bb)-SSEecoc(bb-1) ;
Eeecoc2n(bb) = Eeecoc2(bb)"2 ;

end

DWcoc = sum(Eeecoc2n)/sum(SSEecoc?) ;

disp('DWcoc =) , disp(DWcoc);

if (n==30)&(DWcoc>=1.483)&(DWcoc<=2.517)
Result = 1;

else
Result= 0;

end

% find MSEC

n_Bc0 = B00/(1-Pco);

forj=1:mn
Y _hat(j) = n_Bc0 + (BO1*X()));
SSEecoc(j) = Y(j) - Y_hat(j);
SSEecoc2(j) = SSEecoc(j)"2;

end % end for

end % end while coc

if (Result == 1)
disp('Coc Success');
disp('DWcoc ='),disp(DWcoc);
MSEC = sum(SSEecoc2)/n;
else

disp('Coc Fail");
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disp((DWcoc ="),disp(DWcoc);
MSEC = 0;
end % end if

disp('MSEC"),disp(MSEC);

%Hildreth-Lu
fore=1:n
XHil(e) = X(e) ;
YHil(e)= Y(e);

end

MinSSE = 1000000;

lo=0.5; loP=0.505;

BhoO= 1;

Bhi=1;

SSEhh = 100;

SSEhhP =500;

MinLo = 0.5;

% loop to find Minimum SSE (vary Rho from -1<lo<-1
while (abs(SSEhh - SSEhhP)>0.001) & (lo>1) & (lo < 1)

formr=2:n
XXHip(rr) = XHil(rr)-(lo*XHil(rr-1)) ;
YYHip(rr) = YHil(rr)-(lo*YHil(rr-1)) ;
XXHipP(rr) = XHil(rr)-(loP*XHil(rr-1)) ;
YYHipP(rr) = YHil(rr)-(loP*YHil(rr-1)) ;

end

fordd=1:n
XYh(dd) = XXHip(dd)*Y YHip(dd) ;
Xh2(dd) = XXHip(dd)}*2 ;
XYhP(dd) = XXHipP(dd)*YYHipP(dd) ;
Xh2P(dd) = XXHipP(dd)"2 ;

end

Bhl = (sum(XYh)-((sum(XXHip)“'sum(YYHip))/n))/(sum(Xh2)—(((sum(XXHip))"Z)/n)) :
BhO = (sum(YYHip)/n)-(Bh1*(sum(XXHip)/n)) ;
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Bh1P= (sum(XYhP)-((sum(XXHipP)*sum(Y YHipP))/n))/(sum(Xh2P)-(((sum(X XHipP))"2)/n)) ;
BhOP = (sum(YYHipP)/n)-(Bh1P*(sum(XXHipP)/n)) ;

forww = 1:n
YH(ww) = BhO+(Bh1*XXHip(ww));
SSEh(ww) = Y YHip(ww)-Y H(ww);
SSEeh(ww)= SSEh(ww)"2 ;
YHP(ww) = BhOP+(Bh1P*XXHipP(ww));
SSEhP(ww) = YYHipP(ww)-Y HP(ww);
SSEehP(ww)= SSEhP(ww)"2 ;

end

SSEhh = sum(SSEeh) ;
SSEhhP = sum(SSEehP) ;

% compare to find minimum Rho
if SSEhh >SSEhhP
% increase Rho
MinLo = loP; MinSSE = SSEhhP;
lo = loP + 0.005; loP=1loP+0.01;
else
% decrease Rho
MinLo = lo; MinSSE = SSEhh;
lo=10-0.01; loP =lo-0.005;
end % end if
end %end while Hidreth Lu
disp('MinLo = '); disp(MinLo);

forZ=2mn
XXHip(Z) = XHil(Z)-(MinLo*XHil(Z-1)) ;
YYHip(Z) = YHil(Z)-(MinLo*YHil(Z-1)) ;

end

fordd= 1:n
XYh(dd) = XXHip(dd)*Y YHip(dd) ;
Xh2(dd) = XXHip(dd)*2 ;

end



Bh1 = (sum(XYh)-((sum(XXHip)*sum(YYHip))/n))/(sum(Xh2)-(((sum(XXHip))*2)/n)) ;
BhO = (sum(Y Y Hip)/n)-(Bh1*(sum(XXHip)/n)) ;

for ww = 1:n
YH(ww) = BhO+(Bh1*XXHip(ww));
SSEh(ww) = YHil(ww)-Y H(ww);
SSEeh(ww)= SSEh(ww)"2 ;
end
% find DW
for ff=2:n
EEHe(ff) = SSEh(f)-SSEh(ff-1) ;
EEHe2(ff) = EEHe(f)"2 ;
end
DWHil= sum(EEHe2)/sum(SSEeh) ;
if (DWHil>=1.489)&(DWHil<=2.511)
ResultH = 1;
else
ResultH = 0;
end
% find MSEH
n_BhO = Bh0/(1-MinLo);
if (ResultH == 1)
disp('Hidreth Lu Success');
disp(DWHil ="),disp(DWHil);
forji=l:n
Y _Hhat(ji) = n_BhO + (Bh1*XHil(ji));
etH(ji) = YHil(ji) - Y_Hhat(ji);
SSEetH(ji) = etH(ji)"2;
end % end for
MSEH = sum(SSEetH)/n;
else
disp('Hidreth Lu Fail");
disp(DWHil =),disp(DWHil),
MSEH = 0;
end % end if
disp('MSEH"),disp(MSEH),



% Prais Winsten

DWPPW = (;

ResultPW = 0;

Ppw_old = 2;

Ppw = 1;

Bp0 =1;

Bpl=1;

for ro=1:n
SEepw(ro)=SSEE(ro);
SEepw2(ro)=SSEEe(ro);

end

% check to terminal while loop when Rho change less than 0.01

while ((abs(Ppw_old - Ppw) >= 0.01)& (ResultPW ==0))

Ppw_old = Ppw;

forgqa=2:n
Etpw(qa) = SEepw(ga-1)*SEepw(qga) ;
Epw(qa) = SEepw2(qa-1);

end

%find new rho

Ppw = sum(Etpw)/sum(Epw) ;

Ppw2= Ppw~2,

% YPWW :y'

XPWW(1) = (sqrt(1-Ppw2))*X(1) ;

YPWW(1) = (sqrt(1-Ppw2))*Y(1) ;

for Li=2:n
XPWW(Li) = X(Li)-(Ppw*X(Li-1)) ;
YPWW(Li)= Y(Li)-(Ppw*Y(Li-1));
end
forb=1:n
XYpw(b) = XPWW(b)*YPWW(b) ;
X2pw(b) = XPWW(b)*2 ;
end
Bp1 = (sum(XYpw)-((sum(XPWW)*sum(YPWW))/n))/(sum(X2pw)-(((sum(XPWW))*2)/n)) ;
Bp0 = (sum(YPWW)/n)-(Bp 1 *(sum(XPWW)/n)) ;
% Calculate YPw : Y hat

fort=1:n



YPw(t) = BpO+H(Bp1*XPWW(1)) ;
SEepw(t) = YPWW(t)-YPw(t) ;
SEepw2(t) = SEepw(1)*2 ;
end
% Calculate DWPW
foru=2:n
Eeepw2(u) = SEepw(u)-SEepw(u-1) ;
Eeepw2n(u) = Ecepw2(u)*2 ;
end
DWPPW = sum(Eeepw2n)/sum(SEcpw2) ;
if (DWPPW>=1].489)&(DWPPW<=2.511)
ResultPW = 1;
else
ResultPW= 0;
end
n_Bp0 = Bp0/(1-Ppw);
forj=1:m
Y_Phat(j) = n_Bp0 + (Bp1*X(j));
SEepw(j) = Y(j) - Y_Phat(j);
SEepw2(j) = SEepw(j)"*2;
end % end for
end % while PW
% find MSEP
disp('Ppw =), disp(Ppw);
if (ResultPW = 1)
disp('PW Success');
disp(DWPW ="),disp(DWPPW);
MSEP = sum(SEepw2)/n;
else
disp('PW Fail’);
disp(DWPW ='),disp(DWPPW);
MSEP = (),
end % end if

disp('MSEP"),disp(MSEP);

end % end function
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v
% I)sunsuil 1¥dmsu n = 100
% on  UNY  YUIAAIBL

o«
% a Ao mduilszAnisanandunus

function nnn100(n,a)
SCOC=0; SHL=0; SPW = 0; SumCOC = 0; SumHL = 0; SumPW = 0;
AvgCOC = 0; AvgHL = 0; AvgPW =0,

for i =1:2000

[Result, ResultH, ResultPW, MSEC, MSEH, MSEP] = test(n,a);
SCOC = SCOC + Result;

SHL = SHL + ResultH;

SPW = SPW + ResultPW;

SumCOC = SumCOC + MSEC;

SumHL = SumHL + MSEH;

SumPW = SumPW + MSEP;

end %for

AvgCOC = SumCOC/SCOC;
AvgHL = SumHL/SHL;
AvgPW = SumPW/SPW;

disp('Number of COC Success'), disp(SCOC);
disp('Number of Hildreth Lu Success'), disp(SHL);
disp(‘Number of Praise Winsten Success'), disp(SPW);
disp('Number of AvgCOC"), disp(AvgCOC),
disp('Number of AvgHL"), disp(AvgHL);
disp('Number of AvgPW"), disp(AvgPW);

end %function
function [Result, ResultH, ResultPW, MSEC,MSEH, MSEP] = test(n,a)

DW=2.0;
while (DW>=1.654)&(DW<=2.346)

fori=1:10
P(i)=1i/10;
end

V = randn(n,1);
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E(1)=V(1);

fork=2:n
E(k) = P(a)*E(k-1) + V(k) :

end

X = randn(n,1);

for s= 1:n
Y(s)=X(s) + E(s) ;

end

ford=1:n
XY(d) = X(d)*Y(d) ;
X2(d)= X(d)*2 ;

end

BB1 = (sum(XY )-((sum(X)*sum(Y))/n))/(sum(X2)-(((sum(X))*2)/n)) ;
BBO0 = (sum(Y)/n)-(BB1*(sum(X)/n)) ;

forw=I:n
YY(w) = BBO+(BB1*X(w));
SSEE(w) = Y(W)-YY(w);
SSEEe(w)= SSEE(w)"2 ;

end

for f=2:n
EEee(f) = SSEE(f)-SSEE(f-1) ;
EEee2(f) = EEee()"2 ;

end

DW = sum(EEee2)/sum(SSEEe) ;

end % end while random data

disp('DW success');
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% Cochron Orcutt
% initial variable

Result = 0;

BO1=1;

B00 = 1;

Pco_old=1; % old Rho
Pco=2; % new Rho

DWcoc=0;

% save residual in SSE and residual square in SSEe
for o=1:n

SSEecoc(0)=SSEE(o);

SSEecoc2(0)=SSEEe(0);

end

% check to terminal while loop when Rho change less than 0.01
while ((abs(Pco_old - Pco)>=0.01) & (Result == 0))
Pco_old = Pco;
forq=2:n
Etcoc(q) = SSEecoc(q-1)*SSEecoc(q) ;
Ecoc(q) = SSEecoc2(g-1);

end

% find new Rho
Pco = sum(Etcoc)/sum(Ecoc) ;

disp("Pco =') , disp(Pco);

%o xxx : x'

Yoyyy:y'

forg=2:n
xxx(g) = X(g)-(Pco*X(g-1));
yyy(g) = Y(g)-(Pco*Y(g-1));

end

forh=1:n
XYc(h) = xxx(h)*yyy(h) ;
X2¢(h) = xxx(h)"2 ;

end
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BO1 = (sum(XY c¢)-((sum(xxx)*sum(yyy))/n))/(sum(X2c)-({(sum(xxx))*2)/n));
BOO = (sum(yyy)/n)-(BO1*(sum(xxx)/n)) ;

% Calculate Ycoc : Y hat
foraa=1:mn
Ycoc(aa) = BOO+H(B0O1*xxx(aa)) ;
SSEecoc(aa) = yyy(aa)-Ycoc(aa) ;
SSEecoc2(aa) = SSEecoc(aa)”2 ;

end

% Calculate DW

for bb=2:n
Eeecoc2(bb) = SSEecoc(bb)-SSEecoc(bb-1) ;
Eeecoc2n(bb) = Eeecoc2(bb)*2 ;

end

DWcoc = sum(Eeecoc2n)/sum(SSEecoc2) ;

disp('DWcoc =') , disp(DWcoc);

if (n==100)&(DWcoc>=1.694)&(DWcoc<=2.306)
Result=1;

else
Result=0;

end

% find MSEC

n_Bc0 = B0O0/(1-Pco);

forj=1m
Y_hat(j) = n_Bc0 + (BO1*X()));
SSEecoc(j) = Y(j) - Y_hat(j);
SSEecoc2(j) = SSEecoc(j)"2;

end % end for

end % end while coc

if (Result == 1)
disp('Coc Success');
disp('DWcoc =), disp(DWcoc);
MSEC = sum(SSEecoc2)/n;

else
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disp('Coc Fail");
disp('DWcoc ='),disp(DWcoc),
MSEC = 0;

end % end if

disp('MSEC"),disp(MSEC);

%Hildreth-Lu

fore=1:n
XHil(e) = X(e);
YHil(e) = Y(e);

end

MinSSE = 1000000;
lo=0.5; loP = 0.505;
BhO= 1;

Bhl=1;

SSEhh = 100,
SSEhhP =500;
MinLo = 0.5;

% loop to find Minimum SSE (vary Rho from -1<lo<-1)
while (abs(SSEhh -SSEhhP)=>0.001) & (lo>-1) & (lo< 1)

for rr=2:n
XXHip(rr) = XHil(rr)-(lo*XHil(rr-1)) ;
YYHip(rr) = YHil(rr)-(lo*YHil(rr-1)) ;
XXHipP(rr) = XHil(rr)-(loP*XHil(rr-1)) ;
YYHipP(rr) = YHil(rr)-(loP*YHil(rr-1)) ;

end

fordd = 1:n
XYh(dd) = XXHip(dd)*Y YHip(dd) ;
Xh2(dd) = XXHip(dd)*2 ;
XYhP(dd) = XXHipP(dd)*Y YHipP(dd) ;
Xh2P(dd) = XXHipP(dd)"*2 ;

end



Bh1 = (sum(XYh)-((sum(XXHip)*sum(YY Hip))/m))/(sum(Xh2)-(((sum(X XHip))*2)/n)) ;

BhO = (sum(YY Hip)/n)-(Bh1*(sum(XXHip)/n)) ;

Bh1P= (sum(XYhP)-((sum(XXHipP)*sum(Y Y HipP))/n))/(sum(Xh2P)-(((sum(X XHipP))"2)/n)) ;
BhOP = (sum(Y Y HipP)/n)-(Bh1P*(sum(XXHipP)/n)) ;

forww = I:n
YH(ww) = BhO+H(Bh 1 *XXHip(ww));
SSEh(ww) = YYHip(ww)-YH(ww);
SSEeh(ww)= SSEh(ww)"2 ;
YHP(ww) = BhOP+(Bh1P*XXHipP(ww));
SSEhP(ww) = YYHipP(ww)-YHP(ww);
SSEehP(ww)= SSEhP(ww)"2 ;

end

SSEhh = sum(SSEeh) ;
SSEhhP = sum(SSEehP) ;

% compare to find minimum Rho
if SSEhh >SSEhhP
% increase Rho
MinLo = loP; MinSSE = SSEhhP;
lo =1loP + 0.005; loP =1oP +0.01;
else
% decrease Rho
MinLo = lo; MinSSE = SSEhh;
lo=10-0.01; loP = lo-0.005;
end % end if
end %end while Hidreth Lu

disp('MinLo ="); disp(MinLo);

forZ=2n
XXHip(Z) = XHil(Z)-(MinLo*XHil(Z-1)) ;
YYHip(Z)= YHil(Z)-(MinLo*YHil(Z-1)) ;

end

fordd=1m
XYh(dd) = XXHip(dd)*Y YHip(dd) ;
Xh2(dd) = XXHip(dd)*2 ;

end



Bh1 = (sum(XYh)-((sum(XXHip)*sum(YYHip))/n))/(sum(Xh2)-(((sum(XXHip))*2)/n)) ;
BhO = (sum(Y'YHip)/n)-(Bh1*(sum(XXHip)/n)) ;

for ww = 1:n
YH(ww) = BhO+(Bh1* X XHip(ww));
SSEh(ww) = YYHip(ww)-Y H(ww);
SSEeh(ww)= SSEh(ww)"2 ;

end

% find DW

for ff=2:n
EEHe(ff) = SSEh(ff)-SSEh(ff-1) ;
EEHe2(ff) = EEHe(ff)"2 ;

end

DWHil= sum(EEHe2)/sum(SSEeh) ;

if (DWHil>=1.694)&(DWHil<=2.306)
ResultH = 1;

else
ResultH = 0;

end

% find MSEH
n_Bh0 = Bh0/(1-MinLo),
if (ResultH == 1)
disp("Hidreth Lu Success');
disp('DWHil ='),disp(DWHil);
forji=1:n
Y_Hhat(ji) = n_Bh0 + (Bh1*XHil(ji));
etH(ji) = YHil(ji) - Y_Hhat(ji);
SSEetH(ji) = etH(ji)"2;
end % end for
MSEH = sum(SSEetH)/n;
else
disp('"Hidreth Lu Fail");
disp(DWHil ="),disp(DWHil);
MSEH = 0;
end % end if

disp('"MSEH"),disp(MSEH);



% Prais Winsten

DWPPW = 0;

ResultPW = 0;

Ppw_old =2;

Ppw = 1;

Bp0 =1;

Bpl=l;

for ro=1:n
SEepw(ro)=SSEE(ro);
SEepw2(ro)=SSEEe(ro);

end

% check to terminal while loop when Rho change less than 0.01
while ((abs(Ppw_old - Ppw) >= 0.01)& (ResultPW ==0))

Ppw_old = Ppw;

forga=2:n
Etpw(qa) = SEepw(qa-1)*SEepw(qa) ;
Epw(qa) = SEepw2(qa-1);

end

%find new rho

Ppw = sum(Etpw)/sum(Epw) ;

Ppw2= Ppw"2;

XPWW(1) = (sqrt(1-Ppw2))*X(1) ;

YPWW(1) = (sqrt(1-Ppw2))*Y(1) ;

forLi=2:n
XPWW(Li) = X(Li)-(Ppw*X(Li-1)) ;
YPWW(Li) = Y(Li)-(Ppw*Y(Li-1));
end
forb=1:n
XYpw(b) = XPWW(b)*YPWW(b) ;
X2pw(b) = XPWW(b)*2 ;
end
BBpl = (sum(XYpw)-((sum(XPWW)*sum(Y PWW))/n))/(sum(X2pw)-(((sum(XPWW))*2)/n)) :
Bp0 = (sum(YPWW)/n)(Bp1*(sum(XPWW)/n)) ;
% Calculate YPw : Y hat

fort=1:mn



YPw(t) = BpO0+(Bpl *XPWWI(1)) ;
SEepw(t) = YPWW()-YPw(1) ;
SEepw2(t) = SEepw(1)"2 ;
end
% Calculate DWPW
foru=2mn
Eeepw2(u) = SEepw(u)-SEepw(u-1) ;
Eeepw2n(u) = Eeepw2(u)*2 ;
end
DWPPW = sum(Eeepw2n)/sum(SEepw2) ;
if (DWPPW>=1.694)&(DWPPW<=2.306)
ResultPW = 1;
else
ResultPW=0;
end
n_Bp0 = Bp0/(1-Ppw);
forj=1:n
Y_Phat(j) = n_Bp0 + (Bp1*X(j));
SEepw(j) = Y(j) - Y_Phat(j);
SEepw2(j) = SEepw(j)"2;
end % end for
end % while PW
% find MSEP
disp('Ppw ='), disp(Ppw);
if (ResultPW = 1)
disp('PW Success');
disp(DWPW ='),disp(DWPPW);
MSEP = sum(SEepw2)/n;
else
disp('PW Fail");
disp((DWPW ='),disp(DWPPW);
MSEP = 0;
end % end if
disp('MSEP') disp(MSEP);

end % end function
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