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Warut Samart 2011: An Analysis of Price Integration of Diesel, Biodiesel, and Oil
Palm. Master of Science (Agricultural Economics), Major Field: Agricultural

Economics, Department of Agricultural and Resource Economics. Thesis Advisor:

This study aims to clarify the relationship between the price of oil palm fruit which are
in agricultural market and the price of biodiesel (B100) and diesel which are in energy market.
Price integration concept and vector error correction model were applied to prove whether palm
oil producer in Thailand gain benefit from rising global oil price or not and if biodiesel (B100)

price are involved in this circumstance.

The results show that under long run price equilibrium, the price of diesel, biodiesel
(B100) and oil palm fruit are significantly linkage. The price of diesel and biodiesel (B100)
have positive influence on the price of oil palm fruit. This means that oil palm producers would
benefit from this situation. Such long-term relationship provide the opportunity to expand the
capacity of oil palm production meanwhile farmers should take into consideration of the
volatility of oil price and focus on managing price risk as well as improve production efficiency.
So that, the government or relevant authorities should have policies and measures to enhance the

understanding of oil palm growers in general as well as provide timely information to them.
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v 4
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mmuuﬁqmﬁum Cointegration w‘%aﬁaaamwazﬂzﬂnﬁzmwﬂu (Harris, 1995: 52-60)
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msanngEmanuduiusizmasn mizeze I ldaunismeniu o9l
Y 1

mzanlunsaiaulslusuuiiassuinanassdindsyulyd @>2: womwualin Ao
Puuals) tazaanlsluuuudiaeasiuiu n-1 amlsiauauiia Weakly exogenous

=3 = A:; L= [ [ Jd Aa o 1 é
520 Tun s ANNVNTANNTURUTIFI9aen NI o817 T ULV VTIA0ININAIIH T

[ o o’ds@l _ =3 Y~ o as a I %
anwduwusyu 11 (Harrs, 1995: 72) 3¢1dimsnannisnmsinnzdlugiuuuvateans
1%¥U75 Full information likelihood approach Nidu® 1Ay 1ae Johansen and Juselius (1990) g
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(1UU1a09 Unrestricted vector autoregression (VAR) A9EUNI5N 9 (Harris, 1995: 76-79)
2, =Az ,+.+AZ , +U, u, ~ IN(0, o) )
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A a 4 a =) 1w
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aanoeodaelumsdsznunla Tagansaouannisn 9 Tugives Vector error

v
Yo A

correction model (VECM) Ideail
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Az, =1 )Az,  +,.+1, Az, . +11Z, |, +U, (10)
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qUNIIN (10) wuaasmsasunlasuey Z, mluszezdunazszozen w150

@euaumsh (10) Tvu'ladail
Az, +affz,  =TAz  +,.. AT AZ, .+, (1n
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a 4 1
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.
1
Uy =T ZUOtul:t (14)
i1
‘/wkk - Ukout;éUOk‘ =0 (15)

Iyimsdszunamaunsn (15) TaeldIs Maximum likelihood @492 ldan

o 1 ~ ~ ~ 1 . 4
Eigen values 91124 n A1 (4, > 4, >,.., A,) 38071 Eigenvector tazamnsaveuluginames

v J

A ~ o ~ g‘/ dy . dy = o = o
A9 V= (4,..4,) natnelu Eigenvector H3U Elements D1UIU r AIBINTHUAANUTUWUD
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1Fuduiniia (Stationary) 8gi38n71 Cointegration  vector Wounnuae £ = (N %9
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Johansen (1992) uaraq1diiiunm A = aute, uaz @ = u,, S

Y
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o g}/ { g a 1 o a a o { A,
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]
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(3) Rank (I1) = r 1Az 0 < r < n uaaINAWsNnaWanvay liiauazl
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(Cointegrating vector) 811150 19A1 Trace test 30 Maximum eigenvalue test HILAAI LAAI1
g 4 g

(Harris, 1995: 86-88)

n
ﬂ‘trace(r) =-T Zlog(l_ 2’.) (16)
i=r+l
A (1 +1) =T log(1—4,,,) (17)
Taol T flo Suaudoyan 19

n ﬁi’) Nuauaalsaely (Endogenous variable)
y) fioA1 Eigenvalue NfuiaInmMsdszina IT wasng
r Ao 31U Cointegrating vector 910U 0,1,2,...,n2,n-1



25

Nauuagulumsnagoy Trace test A1
H,: A11511 VAR model 1311491 Cointegration vector 081931AMIAY

H,: 91479 Cointegration vector WA 1

Nauuagulunmsnadon Maximum eigenvalue test 79
H,: A11511 VAR model 1311491 Cointegration vector 081931AMIAY
H,: 91479 Cointegration vector AU T+ 1

[
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Y
v A

AU (Gujarati, 2006: 246-250)

Yo = HT K+ & (18)

T Y., X Ao @awilssim
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A 1 A
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ey = Junc X (19)

X, Yy

yX A ] A ] 1 1 a 9 llﬂ v Aa 9
&, A9 AINNNTANGUYRINITEHIUTIANNTUM x Mdaaum y
A (%

X,y Ao dalssian
X,y Ao ANUNAYVDITIAT X UAZ y AIUAIAU

2.4 MINAAOU Vector error correction model (VECM)

4 o o v Jda 1
Lﬁ@ulﬁg]}‘lfnﬂ”l5‘Vlﬂf,’f@UL!ﬁZW‘Uﬂ’NiJﬁ‘JJWM‘EWQ@ﬁﬂﬂ?WiZfJng”I’JLLZ%}’J @I@ulﬂfﬂiﬂiﬂ

519101318949 Vector error correction IARa1 (Harris, 1995: 133-136)
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A'~ AI~
Az, =T1Az,  +T,Az, , + LAz, +a(BZ,, + BZ,,)+ VD, +u, (20)
a 4 1 U @ { [ 1
Az, A9 WATNFVINAA1NTEHIeAILsABImsAREInUA IR YR
awlsvse (2, —z,,)
a 4 o a £ o y
T Ao wasngvesdulszansvesduslueda e (=1, 2, 3)
Az, Ao wamveMsNa i nU i+ 1 IR Z — 2,

e (i=1, 2, 3)
~ Ny~ { v W g’/
a(BZ,,+ BZ.,) Ao wnituaasdemslfudluszeydu

( Error correction term)
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ManageunuauaFuurglunaseedntls 1aed5 Granger causality
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F50MMsnage 1aeuus1aed VAR @93 (Charemza and Deadman, 1997)

k Kk
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k k
XIZAth-I-Zé‘in—FZ}/iXH+Vt (22)
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A 4 a 4
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Autocorrelation
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snthaw

. simithaw snthau . imlule

dlawity amIa L o namid lule -
“ Fania , Jania . . At
thow/l L, @9HgIR . Aiwa” Qi BS” y
n3zil o YUNT B100
1/1/50 3.22 3.20 3.40 15.94 16.44 24.58
2/1/50 3.14 3.21 3.48 15.55 16.03 24.58
3/1/50 3.30 3.21 3.50 15.39 15.71 24.58
4/1/50 3.26 3.25 3.50 15.42 15.73 24.58
1/2/50 3.22 3.26 3.62 15.99 16.27 24.58
2/2/50 3.18 3.20 3.65 16.76 17.15 24.58
3/2/50 3.24 3.26 3.65 16.44 16.85 24.58
4/2/50 3.20 3.30 3.60 15.89 16.34 28.54
1/3/50 3.22 3.30 3.60 16.60 17.00 24.65
2/3/50 3.23 3.26 3.49 16.50 16.91 24.65
3/3/50 3.33 3.22 3.40 16.70 17.10 24.60
4/3/50 3.32 3.30 3.40 16.58 16.98 24.55
5/3/50 3.25 3.28 3.40 17.18 17.55 24.55
1/4/50 3.35 3.18 3.40 18.04 18.37 24.55
2/4/50 3.50 3.30 3.40 18.03 18.39 25.17
3/4/50 3.73 3.57 3.50 18.32 18.68 25.63
4/4/50 3.91 3.77 3.56 18.22 18.63 25.43
1/5/50 4.17 4.12 3.81 18.37 18.82 27.30
2/5/50 4.40 435 3.90 18.10 18.61 28.36
3/5/50 4.46 4.43 4.06 18.38 18.87 28.15
4/5/50 4.63 4.58 4.15 18.67 19.18 29.00

1/6/50 4.81 4.75 4.64 18.57 19.12 28.49
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2/6/50 5.15 5.10 4.96 18.17 18.54 30.50
3/6/50 4.83 4.92 5.07 18.32 18.02 31.07
4/6/50 4.49 438 4.60 18.72 18.42 32.38
5/6/50 4.48 4.47 4.60 18.45 1821 31.07
1/7/50 4.69 4.69 4.70 18.50 18.17 29.76
2/7/50 4.61 4.62 4.58 18.88 18.49 29.32
3/7/50 471 4.61 436 18.94 18.51 29.35
4/7/50 429 4.40 430 18.83 18.41 29.59
1/8/50 428 437 437 18.92 18.53 30.22
2/8/50 434 439 4.70 18.30 17.95 29.20
3/8/50 4.45 4.40 4.70 18.13 17.78 29.69
4/8/50 4.26 425 4.70 18.60 18.24 29.27
5/8/50 426 4.24 4.50 18.49 18.10 29.25
1/9/50 426 436 4.50 19.07 18.62 27.67
2/9/50 438 4.34 4.50 20.08 19.49 27.67
3/9/50 4.48 4.42 4.50 20.49 19.84 28.05
4/9/50 4.57 4.56 4.50 20.45 19.81 27.94
1/10/50 471 4.67 4.63 20.27 19.65 29.37
2/10/50 4.57 4.68 4.65 20.39 19.81 30.19
3/10/50 4.76 4.74 4.85 20.99 20.42 32.05
4/10/50 4.85 5.00 5.03 21.33 20.81 32.19
1/11/50 4.92 5.00 5.20 22.26 21.68 31.40

2/11/50 4.93 5.00 4.96 23.17 22.55 34.44
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3/11/50 5.06 5.04 4.94 23.09 22.49 35.10
4/11/50 5.13 5.13 5.12 23.42 22.87 35.76
5/11/50 531 530 515 23.81 23.22 34.90
1/12/50 538 5.43 5.50 22.62 22.41 35.95
2/12/50 5.54 5.49 5.55 2225 22.02 36.19
3/12/50 5.64 5.66 5.90 23.36 23.09 36.53
4/12/50 5.83 6.00 5.90 23.65 23.39 36.29
1/1/51 5.95 6.03 6.20 24.02 23.83 37.90
2/1/51 6.26 6.26 6.60 23.63 23.44 38.38
3/1/51 6.12 6.33 6.56 22.56 2235 38.44
4/1/51 6,02 6.14 6.40 21.87 21.68 39.01
1/2/51 5.82 5.68 6.00 22.31 22.63 39.17
2/2/51 5.70 576 5.90 22.31 22.88 41.05
3/2/51 5.70 571 5.72 22.97 23.50 40.11
4/2/51 5.39 5.40 5.53 24.07 24.57 40.31
5/2/51 5.00 5.04 5.18 24.49 24.97 40.46
1/3/51 5.00 4.84 5.12 24.63 25.12 40.70
2/3/51 5.14 4.91 5.11 25.58 26.04 40.47
3/3/51 527 5.07 5.16 26.51 26.98 41.90
4/3/51 5.18 5.00 5.00 25.65 26.12 41.04
1/4/51 5.17 5.10 5.16 26.04 26.46 39.38
2/4/51 5.11 5.00 5.13 27.26 27.61 38.41
3/4/51 5.25 5.05 5.10 28.60 28.93 37.82
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4/4/51 5.20 5.11 5.16 29.22 29.43 37.26
1/5/51 4.70 4.64 4.59 29.13 29.41 38.41
2/5/51 450 420 4.40 29.11 29.41 38.97
3/5/51 4.60 430 4.50 32.32 32.47 37.49
4/5/51 4.60 430 4.58 33.76 33.83 36.11
5/5/51 4.62 430 4.61 34.80 34.89 37.94
1/6/51 4.90 4.74 5.00 33.19 33.35 38.39
2/6/51 5.80 5.42 5.64 35.42 35.55 39.84
3/6/51 6.20 6.10 6.23 35.59 35.75 40.57
4/6/51 6.34 6.26 6.30 35.90 36.07 42.29
1/7/51 6.23 6.17 6.30 37.08 37.24 42.29
2/7/51 6.16 6.06 6.30 37.63 37.76 41.75
3/7/51 6.17 5.97 6.43 37.74 37.89 42.77
4/7/51 5.71 5.60 6.10 34.38 34.63 42.48
1/8/51 5.19 5.00 5.60 32.99 33.28 42.57
2/8/51 4.88 4.84 5.12 30.78 31.04 39.28
3/8/51 4.40 4.46 4.60 28.75 28.99 36.18
4/8/51 422 4.10 428 27.78 27.97 33.71
5/8/51 436 4.14 4.06 28.54 28.64 31.64
1/9/51 426 4.18 3.92 27.79 27.86 30.10
2/9/51 4.14 4.12 3.80 26.71 26.83 30.10
3/9/51 3.74 3.68 3.76 25.62 25.75 30.10
4/9/51 3.48 3.40 3.34 25.03 24.97 29.26
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1/10/51 3.50 3.44 3.47 25.18 25.23 27.03
2/10/51 3.20 3.04 3.20 21.76 21.22 26.62
3/10/51 3.20 2.94 3.20 18.98 19.18 25.67
4/10/51 3.03 2.80 3.08 17.49 17.69 23.73
5/10/51 2.66 2.40 2.50 17.16 17.32 22.22
1/11/51 2.60 2.56 2.66 17.67 17.79 21.64
2/11/51 2.9 2.86 2.98 16.27 16.36 19.22
3/11/51 2.87 2.72 3.10 15.64 15.78 20.50
4/11/51 3.35 3.15 3.48 14.77 15.02 2275
4/12/51 331 3.23 3.68 14.69 14.90 21.50
1/12/51 2.73 2.60 3.03 13.65 13.93 22.73
2/12/51 2.92 2.80 3.06 13.89 14.15 22.52
3/12/51 3.22 3.12 3.13 13.40 13.67 22.26
4/12/51 3.35 3.20 3.25 12.96 13.26 22.45
1/1/52 3.48 3.36 3.49 14.60 14.85 22.77
2/1/52 3.58 3.50 3.70 13.98 14.29 23.79
3/1/52 3.68 3.76 3.90 13.23 13.63 24.68
4/1/52 3.77 3.79 4.09 12.65 13.10 27.30
1/2/52 3.92 4.06 4.49 12.31 12.69 24.73
2/2/52 4.19 420 426 12.05 12.43 24.46
3/2/52 427 424 4.48 11.67 12.07 24.61
4/2/52 3.88 3.78 422 11.36 11.81 25.87

1/3/52 3.26 3.32 3.66 11.74 12.26 25.78
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2/3/52 2.98 3.00 3.06 11.76 12.30 30.82
3/3/52 2.93 2.84 3.18 11.94 12.42 26.32
4/3/52 3.08 2.90 3.22 13.99 14.29 23.81
1/4/52 3.13 2.90 3.30 13.71 14.01 23.64
2/4/52 3.28 3.28 3.60 14.02 14.34 24.33
3/4/52 3.67 3.66 3.80 13.78 14.14 25.42
4/4/52 3.67 3.66 3.80 13.78 14.14 25.42
1/5/52 4.05 4.04 4.09 13.33 13.76 27.80
2/5/52 422 433 435 14.04 14.46 27.80
3/5/52 471 4.83 4.95 14.86 1531 29.30
4/5/52 4.89 4.94 5.06 14.69 15.17 30.60
5/5/52 4.54 4.62 4.86 14.99 15.51 32.05
1/6/52 438 4.62 4.90 16.64 17.10 31.80
2/6/52 4.43 4.46 4.94 17.15 17.56 30.78
3/6/52 455 4.48 4.92 17.54 17.95 30.98
4/6/52 4.24 431 470 17.15 17.57 30.76
1/7/52 4.10 4.14 4.70 17.05 17.44 29.83
2/7/52 3.85 4.00 435 15.41 15.82 28.84
3/7/52 3.56 3.62 3.80 15.09 15.50 28.35
4/7/52 3.45 3.52 3.62 16.00 16.32 26.55
5/7/52 3.62 3.67 3.74 16.80 17.07 25.87
1/8/52 3.97 4.03 4.10 17.34 17.61 26.36
2/8/52 4.08 4.28 4.33 17.89 18.15 26.58
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3/8/52 4.11 4.40 4.41 17.55 17.87 27.86
4/8/52 420 4.42 4.53 17.72 18.06 28.69
1/9/52 4.08 4.16 4.40 17.31 17.65 28.46
2/9/52 3.74 3.66 3.76 16.99 17.34 28.60
3/9/52 3.64 3.60 3.70 16.81 17.16 28.05
4/9/52 3.56 3.52 3.62 16.84 17.15 27.10
1/10/52 3.40 3.28 337 15.88 16.20 26.45
2/10/52 3.22 3.06 3.18 16.11 16.43 26.46
3/10/52 3.40 3.22 3.28 16.99 17.25 25.14
4/10/52 3.56 3.55 3.54 17.98 18.17 24.33
5/10/52 3.85 3.74 3.81 18.50 18.71 25.28
1/11/52 3.92 3.82 3.90 18.44 18.68 26.30
2/11/52 4.07 3.92 3.99 18.43 18.70 26.98
3/11/52 4.05 4.04 4.08 18.27 18.54 26.94
4/11/52 4.43 439 428 18.14 18.42 27.37
1/12/52 455 4.48 4.64 18.30 18.60 28.03
2/12/52 4.62 4.60 4.73 17.91 18.27 29.58
3/12/52 4.65 4.60 4.74 17.19 17.58 30.01
4/12/52 4.74 4.58 4.86 17.43 17.83 30.57
5/12/52 433 4.50 4.80 17.99 18.38 30.88
1/1/53 4.48 4.60 4.87 18.90 19.27 31.10
2/1/53 436 4.12 438 18.99 19.38 31.54
3/1/53 3.98 3.66 3.78 18.17 18.60 32.01
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4/1/53 3.98 3.70 3.74 17.58 18.01 31.43
1/2/53 3.96 3.68 3.60 17.62 17.98 29.53
2/2/53 4.02 3.80 3.79 17.39 17.76 29.28
3/2/53 4.10 4.01 3.89 17.89 18.23 29.11
4/2/53 420 3.98 381 18.53 18.89 30.18
1/3/53 4.03 3.90 3.75 18.51 18.88 30.58
2/3/53 4.16 3.92 3.80 18.84 19.20 30.58
3/3/53 3.95 3.82 3.74 18.86 19.21 30.29
4/3/53 4.12 3.72 3.52 18.61 18.98 30.68
1/4/53 4.01 3.74 3.50 18.84 19.19 30.17
2/4/53 3.80 3.50 3.60 20.05 20.36 30.22
3/4/53 3.80 3.50 3.60 20.09 20.39 29.90
4/4/53 3.66 344 3.70 19.82 20.13 29.86
5/4/53 3.70 3.50 3.67 20.05 20.35 28.18
1/5/53 3.73 3.50 3.60 20.21 20.50 29.53
2/5/53 3.90 3.59 3.73 19.45 19.77 29.92
3/5/53 3.98 3.74 3.85 18.40 18.75 29.92
4/5/53 4.08 3.78 3.91 17.16 17.55 29.80
1/6/53 423 3.98 4.13 17.87 18.14 29.75
2/6/53 432 4.08 4.15 17.94 18.19 29.86
3/6/53 4.22 4.09 4.15 18.33 18.57 29.79
4/6/53 4.44 4.24 430 18.99 19.21 29.79

1/7/53 4.38 4.26 4.27 18.43 18.66 29.67
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2/7/53 4.25 4.18 424 17.60 17.82 28.30
3/7/53 435 4.18 4.18 18.09 18.29 27.70
4/7/53 4.56 437 432 18.10 18.30 27.88
5/7/53 4.70 4.50 4.50 18.35 18.56 28.46
1/8/53 4.76 4.68 4.61 19.01 19.21 28.70
2/8/53 5.00 4.90 4.75 19.34 19.54 29.16
3/8/53 5.28 5.10 5.10 18.10 18.35 30.14
4/8/53 5.30 5.04 5.06 17.61 17.87 30.40
1/9/53 5.32 5.10 5.12 17.69 17.95 30.11
2/9/53 5.23 5.04 5.13 17.70 17.95 30.05
3/9/53 5.26 5.04 5.10 17.77 18.02 30.16
4/9/53 5.35 5.22 5.15 17.85 18.11 30.41
1/10/53 5.40 5.28 5.36 17.79 18.06 30.88
2/10/53 5.40 5.37 5.44 18.44 18.70 3137
3/10/53 5.48 5.62 5.71 18.50 18.76 31.53
4/10/53 5.67 5.74 5.88 18.35 18.65 32.81
5/10/53 5.93 6.10 6.15 18.41 18.74 34.05
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At level At 1st difference
s
Constant Linear Trend None Constant  Linear Trend None
p° -1.618 -1.802 -0.247 -9.839 -0.841 -9.861
(-3.463) (-4.005) (-2.577) (-3.463) (-4.005) (-2.577)
B
P -1.861 -1.893 0.261 -12.762 -12.73 -12.775
(-3.463) (-4.005) (-2.577) (-3.463) (-4.005) (-2.577)
S
p -2.645 -2.616 0.093 -8.545 -8.532 -8.537
(-3.463) (-4.005) (-2.577) (-3.463) (-4.005) (-2.577)
K
p -2.439 -2.426 0.208 -9.645 -9.623 -9.635
(-3.463) (-4.005) (-2.577) (-3.463) (-4.005) (-2.577)
C
p -2.702 -2.671 0.026 -8.881 -8.867 -8.88
(-3.463) (-4.005) (-2.577) (-3.463) (-4.005) (-2.577)
P’ -2.694 -2.669 0.084 -8.196 -8.182 (-8.188)
(-3.463) (-4.005) (-2.576) (-3.463) (-4.005) (-2.577)
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Date: 09/14/11 Time: 23:01
Sample (adjusted): 4 200

Included observations: 197 after adjustments

Trend assumption: No deterministic trend (restricted constant)

Series: P° P”
Lags interval (in first differences): 1 to 2

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.070819 20.56001 20.26184 0.0455
At most 1 0.030441 6.090070 9.164546 0.1839

Trace test indicates 1 cointegrating eqn(s) at the 0.05 level

* denotes rejection of the hypothesis at the 0.05 level

**MacKinnon-Haug-Michelis (1999) p-values
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Date: 09/14/11 Time: 23:06
Sample (adjusted): 5 200

Included observations: 196 after adjustments

Trend assumption: No deterministic trend (restricted constant)

Series: P~ P P°

Lags interval (in first differences): 1 to 3



MSIWUINN U 4 (71D)

99

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max-Eigen 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.152819 32.50485 22.29962 0.0014
At most 1 0.071897 14.62400 15.89210 0.0782
At most 2 0.029379 5.844559 9.164546 0.2031

Max-eigenvalue test indicates 1 cointegrating eqn(s) at the 0.05 level

* denotes rejection of the hypothesis at the 0.05 level

**MacKinnon-Haug-Michelis (1999) p-values
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Date: 09/14/11 Time: 23:24

Sample (adjusted): 3 200

Included observations: 198 after adjustments
Trend assumption: Linear deterministic trend
Series: P’ P’

Lags interval (in first differences): 1 to 1

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.058188 15.58618 15.49471 0.0485
At most 1 0.018594 3.716252 3.841466 0.0539
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Trace test indicates 1 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level

**MacKinnon-Haug-Michelis (1999) p-values
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Date: 09/17/11 Time: 22:26

Sample (adjusted): 4 200

Included observations: 197 after adjustments
Trend assumption: No deterministic trend
Series: P’ P"

Lags interval (in first differences): 1 to 2

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.070202 14.37528 12.32090 0.0223
At most 1 0.000183 0.035981 4.129906 0.8766

Trace test indicates 1 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max-Eigen 0.05

No. of CE(s) Eigenvalue Statistic Critical Value Prob.**

None * 0.070202 14.33930 11.22480 0.0138
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At most 1 0.000183 0.035981 4.129906 0.8766

Max-eigenvalue test indicates 1 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level

**MacKinnon-Haug-Michelis (1999) p-values
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Vector Error Correction Estimates

Date: 07/07/11 Time: 20:56

Sample (adjusted): 4 200

Included observations: 197 after adjustments

Standard errors in () & t-statistics in [ ]

Cointegrating Eq: CointEql
P’ (-1) 1.000000
P(-1) -0.784415
(0.13830)
[-5.67186]
C -14.81280
(2.83932)
[-5.21702]

Error Correction: D(PB) D(PD)

CointEql -0.073025 0.054138

(0.02772) (0.01892)
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[-2.63433] [2.86128]

D(P"(-1)) 0.060269 -0.035915

(0.06975) (0.04761)

[ 0.86401] [-0.75432]

D(P"(-2)) 0.159633 0.092945

(0.06899) (0.04709)

[2.31401] [ 1.97390]

D(P’(-1)) 0.145427 0.319242

(0.10155) (0.06931)

[1.43211] [ 4.60583]

D(P’(-2)) 0.458260 0.023170

(0.10357) (0.07070)

[ 4.42443] [0.32773]

R-squared 0.174928 0.186287
Adj. R-squared 0.157739 0.169334
Sum sq. resids 234.6368 109.3161
S.E. equation 1.105471 0.754556
F-statistic 10.17675 10.98882
Log likelihood -296.7521 -221.5184
Akaike AIC 3.063474 2.299679
Schwarz SC 3.146804 2.383009
Mean dependent 0.048071 0.015330
S.D. dependent 1.204548 0.827901
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Determinant resid covariance (dof adj.)
Determinant resid covariance

Log likelihood

Akaike information criterion

Schwarz criterion

0.694994
0.660163
-518.1578
5.392465
5.609123

AV AMITAUIN
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Vector Error Correction Estimates
Date: 03/20/11 Time: 14:51

Sample (adjusted): 5 200

Included observations: 196 after adjustments

Standard errors in () & t-statistics in [ ]

Cointegrating Eq: CointEql
P(-1) 1.000000
P(-1) 1.554130

(0.27510)

[ 5.64927]

P(-1) -2.533984
(0.27345)

[-9.26670]

C -0.340511
(0.21752)

[-1.56545]
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Error Correction: D(PK) D(PC) D(PS)
CointEql 0.006654 -0.123505 0.080514
(0.06171) (0.06331) (0.06272)
[0.10783] [-1.95094] [ 1.28369]
D(PK(-I)) -0.208709 0.272018 0.213071
(0.16042) (0.16458) (0.16306)
[-1.30100] [ 1.65282] [ 1.30671]
D(PK(-2)) -0.204551 -0.019289 0.107310
(0.16399) (0.16823) (0.16668)
[-1.24737] [-0.11466] [ 0.64380]
D(PK(-3)) -0.248446 0.085809 -0.001367
(0.15648) (0.16053) (0.15905)
[-1.58771] [ 0.53452] [-0.00859]
D(PC(-I)) 0.065049 0.056970 -0.016656
(0.12867) (0.13201) (0.13079)
[ 0.50553] [0.43157] [-0.12735]
D(PC(-2)) -0.181821 -0.026851 -0.220117
(0.12500) (0.12824) (0.12705)
[-1.45457] [-0.20938] [-1.73246]
D(PC(-3)) -0.078897 -0.109232 -0.181136
(0.11876) (0.12184) (0.12071)
[-0.66434] [-0.89654] [-1.50055]
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D(P’(-1)) 0.591126 0.216317 0.360264

(0.20036) (0.20555) (0.20365)

[2.95035] [ 1.05239] [ 1.76902]

D(P*(-2)) 0.223563 -0.058668 -0.053066

(0.18874) (0.19363) (0.19184)

[ 1.18452] [-0.30299] [-0.27661]

D(P*(-3)) 0.404078 0.159209 0.364652

(0.17949) (0.18414) (0.18244)

[2.25131] [ 0.86463] [ 1.99879]

R-squared 0.222251 0.304396 0.261073

Adj. R-squared 0.184618 0.270738 0.225319

Sum sq. resids 7.052419 7.422559 7.286155

S.E. equation 0.194721 0.199765 0.197921

F-statistic 5.905736 9.043734 7.301830

Log likelihood 47.71297 42.69995 44.51764

Akaike AIC -0.384826 -0.333673 -0.352221

Schwarz SC -0.217575 -0.166422 -0.184970

Mean dependent 0.013622 0.013520 0.014541

S.D. dependent 0.215641 0.233926 0.224870
Determinant resid covariance (dof adj.) 3.93E-06
Determinant resid covariance 3.35E-06
Log likelihood 400.9767
Akaike information criterion -3.744660
Schwarz criterion -3.176007
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Vector Error Correction Estimates

Date: 07/07/11 Time: 20:58

Sample (adjusted): 3 200

Included observations: 198 after adjustments

Standard errors in ( ) & t-statistics in [ |

Cointegrating Eq: CointEql
P(-1) 1.000000
HDL(-1) -0.086300
(0.03548)
[-2.43225]
C -2.603211
Error Correction: D(PP) D(PD)
CointEql -0.051479 0.119994
(0.01942) (0.08318)
[-2.65144] [ 1.44253]
D(PP(-l)) 0.487880 -0.193563
(0.06508) (0.27882)
[ 7.49684] [-0.69423]
D(P"(-1)) 0.031576 0.342240
(0.01626) (0.06965)
[ 1.94217] [4.91338]
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C 0.007521 0.012713

(0.01293) (0.05541)

[ 0.58146] [ 0.22942]

R-squared 0.271648 0.125513
Adj. R-squared 0.260384 0.111990
Sum sq. resids 6.401758 117.5073
S.E. equation 0.181656 0.778272
F-statistic 24.11819 9.281475
Log likelihood 58.78793 -229.2949
Akaike AIC -0.553413 2.356515
Schwarz SC -0.486984 2.422944
Mean dependent 0.014040 0.014444
S.D. dependent 0.211225 0.825891
Determinant resid covariance (dof adj.) 0.018579
Determinant resid covariance 0.017836
Log likelihood -163.2745
Akaike information criterion 1.750247
Schwarz criterion 1.916322
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Vector Error Correction Estimates

Date: 07/07/11 Time: 22:27

Sample (adjusted): 4 200

Included observations: 197 after adjustments

Standard errors in ( ) & t-statistics in [ |

Cointegrating Eq: CointEql
P'(-1) 1.000000
P°(-1) -0.142652
(0.00328)
[-43.5092]
Error Correction: D(PP) D(PB)
CointEql -0.066535 0.574586
(0.03407) (0.18674)
[-1.95314] [ 3.07695]
D(PP(-I)) 0.567730 0.138574
(0.07362) (0.40357)
[ 7.71150] [ 0.34337]
D(PP(-2)) -0.052348 2.340115
(0.08112) (0.44466)
[-0.64533] [ 5.26265]
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D(P"(-1)) 0.025239 -0.082021

(0.01146) (0.06282)

[ 2.20249] [-1.30573]

D(P*(-2)) -0.005824 0.021106

(0.01117) (0.06121)

[-0.52155] [ 0.34482]

R-squared 0.271256 0.323353
Adj. R-squared 0.256073 0.309256
Sum sq. resids 6.403655 192.4272
S.E. equation 0.182626 1.001112
F-statistic 17.86672 22.93803
Log likelihood 57.96309 -277.2175
Akaike AIC -0.537696 2.865153
Schwarz SC -0.454366 2.948483
Mean dependent 0.013807 0.048071
S.D. dependent 0.211738 1.204548
Determinant resid covariance (dof adj.) 0.033150
Determinant resid covariance 0.031488
Log likelihood -218.4349
Akaike information criterion 2.339441
Schwarz criterion 2.539433
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VEC Granger Causality/Block Exogeneity Wald Tests
Date: 09/20/11 Time: 22:09
Sample: 1 200

Included observations: 197

Dependent variable: D(P”)

Excluded Chi-sq df Prob.
D(P") 29.30754 2 0.0000
All 29.30754 2 0.0000

Dependent variable: D(P")

Excluded Chi-sq df Prob.
D(P®) 4.462414 2 0.1074
All 4.462414 2 0.1074
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VEC Granger Causality/Block Exogeneity Wald Tests
Date: 09/20/11 Time: 22:34
Sample: 1 200

Included observations: 196

Dependent variable: D(P)

Excluded Chi-sq df Prob.
D(CPN) 3.072725 3 0.3805
D(STN) 10.23620 3 0.0167

All 20.54980 6 0.0022

Dependent variable: D(P")

Excluded Chi-sq df Prob.
D(KB) 3.663844 3 0.3001
D(STN) 2.236435 3 0.5248
All 18.02246 6 0.0062

Dependent variable: D(PS)

Excluded Chi-sq df Prob.
D(KB) 1.860869 3 0.6018
D(CPN) 4.605390 3 0.2031
All 7.613493 6 0.2678
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VEC Granger Causality/Block Exogeneity Wald Tests
Date: 09/20/11 Time: 22:47
Sample: 1 200

Included observations: 198

Dependent variable: D(P")

Excluded Chi-sq df Prob.
D(HDL) 3.772037 1 0.0521
All 3.772037 1 0.0521

Dependent variable: D(P")

Excluded Chi-sq df Prob.
D(P) 0.481959 1 0.4875
All 0.481959 1 0.4875
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VEC Granger Causality/Block Exogeneity Wald Tests
Date: 09/20/11 Time: 22:54
Sample: 1 200

Included observations: 197

Dependent variable: D(P")

Excluded Chi-sq df Prob.
D(B100) 5.029845 2 0.0809
All 5.029845 2 0.0809

Dependent variable: D(P")

Excluded Chi-sq df Prob.
D(P) 31.47912 2 0.0000
All 31.47912 2 0.0000
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