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Wareerat Petchseechoung 2011: The Effects of Economic Uncertainty on the Demand for
Money in Thailand. Master of Economics, Major Field: Economics, Department of Economics.

Thesis Advisor: Assistant Professor Arunee Punyasavatsut, Ph.D. 141 pages.

The impacts of economic uncertainty on the demand for money were studied based on theory of
demand for money and general equilibrium theory. Economic agents were assumed to make their portfolio
decision against a backdrop of macroeconomic uncertainty. The demand for money was a function of real
income, real interest rate, and an index of economic uncertainty that was calculated from GARCH (1,1)
model. The Johansen and Juselius (1990) procedure of cointegration was employed to estimate the long-run
relationship between monetary aggregates, both narrow money supply and broad money, and the explanatory
variables. The index of economic uncertainty was allowed to enter short-run dynamics of the VECM

estimated model.

The empirical results show that, among 3 mains macroeconomic uncertainty, the mood of the stock
market or variance of SET index and inflation or the variance of consumer price index generated the
maximum uncertainty. The index of economic uncertainty did not statistically significant in the short-run
narrow of demand for money function but did significant in the short-run broad. However, the direction of
relationship between uncertainty and broad money followed the assumption that is the increases in the index
of economic uncertainty led to the decreases in broad money. This means that the agents would hold money
for hoarding-money and precautionary under uncertainty because they disbelieve in money market and

financial institution .

According to the study, the economic uncertainty did affect the public’s demand for money in broad
money (M2) part. The rational economic agents adjusted their demand for money with respect to real income
and nominal interest rate along the long-run equilibrium. Thus, the policy makers may not concern about

uncertainty but should not ignore mood of the stock market and inflation which is an important uncertainty.
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h, =0.006726+0.173059h _ +0.436955€ .,

Tagii x,, =In(SETS0, ) —In(SETS0,_, )

51181471 M31azwn13A1 Conditional Variance Y04 € fitaan t vodwiis iy
[ [ 4 ] a 9 [ d'
amaranninduislszma’lne (SET50) @mnsognesuielaninanieulvvesniiy
1 9 dy 1w a = @ o A
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h, =0.000398+0.240181h _ +0.160853€, _

Tasf X, =ln(ERt)_1n(ERt—1)
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d' 9 Y 1 .. . d‘ a Y 1
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1 o 1 di d‘ o 1 9 cs' 1 1
anulslsruazmmaiaesvesmnnumamasy o nai +1 1 lilgdeagdng A
=) dg! =S 1 d‘ =\ 1 1 d‘ =) dg! U U 1 1
uilsdsaunavuiian luaen Mannu luniveuimarunudnls tazwunaidszuans
A ' Y1 A a 2 o A

o, tag Bl TA1u1nn21 0 uaaalyion I GARCH Effect tnaay wuasa1numlslsiuaiu
[ Y Y
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[} [} @ a Y . - f
Stock Market) (2) 7213 It ueuveIeaT 13U (Inflation Uncertainty) 2 (3) ARRPTAPY
] Ay Yo @ o A 1
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MITAIMIAININTFIY W3 01TJ Y Standardized A® AURNAY (Mean) 1NIAY FUE LAz AN gAY
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x,= Px,+E, ..(24)

A x At

o))

Tas  x

t

t 9 1341

k. )

a

4
P A9 WITUADT

g, 0 Error Term (White Noise)

=) g’/ a L3 1 dgl
lumsnaaeuiimsasauuagiuaae luil

o

ﬁmua§1uﬂ§ﬂ H,: p =1 xtﬁ]zfl N AY Nonstationary

(%

auuAgINIe  H : P # 1 x 9Uanyue Stationary

! < Yt &, & )
'E']EJ'Nhl'iﬂ@'llla'lll'ﬁﬂWﬂﬁ’f]ﬂhlﬂ'f]ﬂﬂ'l\iﬁu\i U1 X, AUDONNITDIVNUDITUNT (24)

laaunsluzinaa1ed1aun 1 (First Difference) Aaaunisi (25) fle
Ax‘: 9x1_1+ €, ...(25)

Taghi  Ax, 79 HAANUBIAT X W 118N t1AZ -1

0 femsiiwes Taeh p =1+ 0

. L .9 S
lumsnageviimsasauuagiuaae luil

o

auuAguvan H,: O=0 x aziidnyme Nonstationary

(%

auuAgIuses H : 0 #0 x szlidnuae Stationary

v
?h“l‘ii'ﬂﬂ?‘i%%ﬂalﬁ‘ﬁ ﬁ%aammmmgmuu NanluNISNATOU Unit Root Test 9%

a 1 o a [ g
#1150NITHUI1NAT Augmented Dickey-Fuller Test Statistic IAgUNYN IUNITNITHT A9

1) e Augmented Dickey-Fuller Test Statistic 11NN Critical Values %zﬂﬁm i

a [ ' o gj A o td'd = .
quuazIUNAN ALl suulanyae NUEdeTN W (Stationary)
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2) A Augmented Dickey-Fuller Test Statistic WoonI Critical Values 3280151

Y
auuagIuvan uaasaanlsuu lifiadesa1w (Non-Stationary)

o < . < "o kS
MINININATOY ADF Test WUHANITNAAOUIIY Stationary Nitarad11at31u
Integrated & S¥AL (At Level) 130 I(0) 1A¥1N Nonstationary #aa19luszavda lde1vee
. YR o g’/ ' o A . . A
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H 9 v
amsniinisinsuniuiinisvdanavesnisiasunlasaiuggniand? (Scasonal

Adjustment)

NISNAAOY Unit Root Test 11ndpyaoynsuIa 5 dautlsae (1) Usuutuau
ANUHIBLAVNLNDTA (2) USaRuauanunuIen et ze 3) 1e'ldnunas e (Real
GDP) @4f1ued0unsunal 3 aauils aana1nvzeglugilues Logarithm of Real Term a1

~ A dAa = g’; 49’ [ 49’ a o ot Y a
aumsn 17 aeglasatuaiilumsanyingall (4) onsineneRurINooNNTNINLNDT 9

[ [l 1 a . . Y

uag (5) mfﬁmm"lmmuauiuizumﬁw;‘gﬂﬂ (The Economic Uncertainty Index : EUI) &#313
1 i H @ 1 @ 1 @ o @ a
ININAURAID NN A UYDIAANUAURIY (Volatility) Y090 SIATHFNINMAA

a1 1815299 191NIVT 1809 GARCH
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1 . a { Y a v 9
In(M1) 79 A1 Logarithm Y091/ 11818 uANUHINeuauNunase (Wuamum)
AlIn(M1) 79 Wasi19v09A1 Logarithm U89 M1 & 13819 t 1AE t-1 FIHU8D
9313 AL lnvediuuRuaNurIsIAY
A 1 . a Yy A ga o 9
In(M2) 79 A1 Logarithm VoIL31NAUEUANUHLNININALNDITE (WUATULIN)
AIn(M2) Ao #NaA19U89A1 Logarithm Y04 M2 & 13817 t 412 t-1 FIHU18D
gasimss Ay TnvestSinaRuanumneniig
1 a [ s a ¥ { a
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v 9
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Ar A0 WaA19U0IA r a1 1A tuaz -1 Govazaell)
EUI Ao axtinu limiveuluszuuATHFNY (The Economic Uncertainty Index)

M131990 4 WaNIINATADU Unit Root 1A835 ADF test

gauls Lags Madft  P-value WaNISNATOUANNAFIY  Order of
Integration

In(M1) 4 -1.6043 0.7744 gONTUTUUAFIUKAN 1(1)
Aln(M1) 0 -9.1203 0.0000 Urasauuagiuman 1(0)
In(M2) 10 1.1239 0.9999 gONTUANUATIUNAN 1(1)
Aln(M2) 8 -4.5483 0.0044 Urasauuagiunan 1(0)
In(y) 0 -2.5042 0.3248 JONTUANUATIUNAN 1(1)
Aln(y) 4 -3.6915 0.0343 Urasauuagiunan 1(0)
r 12 -2.8118 0.2030 BONTUANUATIUNAN 1(1)
Ar 0 4.1358 00111  Uasavu@giuvan 10)
EUI 1 -3.5426 0.0113 Urasauuagiunan 1(0)

Wineme: ANutivesslsegnizauanuyeuieeaz 95

M mnmstszunanalasldllsunsuneada

4 a 9 @ 1 o v A 1 1 a
Lﬁ’E]'Wmimﬁl@yﬁﬂl@ﬁﬁi)uﬂi“l"m’ﬂ @l’]!!ﬁﬂ‘iﬂ“lfuﬂUWMhlﬁJLLuu’fJuGluig‘U‘ULﬁi‘Hﬂﬂi] (EUD)

4
%

= A 1 - [ @ A 5’4 =Y A ~ 1 Y
VANHULNURNIZAIAIN (Intercept) mumuﬂiauuuumaﬂymwwﬂm@mmxmuuﬂuu

(Trend and Intercept)

NaN1SNAADL Unit Root 1A82T ADF test 910A15199 4 W21 Uiieaausastina1uy

TiimiveuluszuuAsugnv (EUD N Stationary 4 52U (At Level) W30 1(0) FAnA19910A2
o A A . ' o A . . A A [ A o
LL‘]J';'GI’JE)‘LJ‘] 7 Stationary ¥ WA INTEAUN 1 (at First Difference ) Y159 I(1) NIZAUANUITONU
9 . ax o Y 1 o v A 1
§ouaz 95 Wad31/91NN1INATOU Unit Root 1835 ADF test 1 1¥ins1u1 aaualsaatina i
] a =\ A 9 A . d‘ Y d‘ 1 %

puuouluIZUIATHFNI(EUI) YANUIYBIUDYA W30 Stationary N5 AUNA1910AIL]5
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pdelsAanitenNuiug1eIHANIINATOU Unit Root Test Sudoniiininadey
AT aveada11)5Ta3T Kwiatkowski-Phillips-Schmidt-Shin  Test %50 KPSS  Test
(Kwiatkowski, Phillips, Schmidt and Shin,1992) Tagn15aauua FIUNANILATIAUNINDINID
Y99 ADF Test 710

(%

AUNAFIUNAN H,: YANHUE Stationary

[

AUNAFIUIOY  H, : VANBUL Nonstationary

M3 5 WaNINATDY Stationary 1A KPSS Test

faunils mana Asymptotic Critical Nan1INAadL Order of
LM Values 5% tmuﬁg U Integration

In(M1) 0.178 0.146 Urasauuagiunan 1(1)
Aln(M1) 0.040 0.146 BONTUANUATIUNAN 1(0)
In(M2) 0.867 0.463 Urasauuagiunan 1(1)
Aln(M?2) 0.058 0.463 JONTUANUATIUNAN 1(0)
In(y) 0.890 0.463 Urasauuagiunan 1(1)
Aln(y) 0.058 0.463 gONTUTUNAFIUKAN 1(0)
r 0.741 0.463 UQrasauuagIunan 1(1)
Ar 0.153 0.463 YONTUTUNATIUKAN 1(0)
EUI 0.102 0.463 YONTUTUNATIUKAN 1(0)

Winema: ANutinvesslsegnizauanuyenuseeas 95

n1: nmstszuanalagldllsunsumaada

a 1

TagNsanmaon Lagrange-multiplier (LM) Test MeUAUM Asymptotic Critical

[ v 9

Values Nzautiodnnyiosns 5 1InmInadoulaeds KPSS minA1dna LM Ia1nnniia

9
Asymptotic Critical Values ﬂ$ﬁ1ﬂ1’iﬂglﬁ‘ﬁﬁmu@§1uﬁaﬂ uaaanawlsiu Nonstationary

@

5201 (At Level) 30 1(0) 161019928005 VANUATIUNAN LHAIIN Stationary WAAN B HAA

'
v A

5¥AUN 1 (At First Difference) W30 I(1) UAMINAEDA LM UA1108A31A1 Asymptotic Critical
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° o { o . 1 @ { ¥ o d
MvuadlsNlinaaulia Stationary 8 HaANTZADN 1 MMMAFOUANNTNNUTTZEZ01 18 2

(3

A
¥aa s Ao

Q

~ [ v a ~ Y a a @ 4
¥aN 1 ANVANNUTIZ8Z81IU09UTUIUEUANUHNIGLATNLNDT M1) HannMn

Q

a dgll Y ~ Y A [ cgl a Y] Jou A
szanmanielulssmaiio @ unun g (y) uag 25190 UAINEBUNTNIAIRU (1)

A v o d a Yy A Y a a (% 4
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3197 6 HAMIAUIUAIANNAIN (Lag) MM AUVBUULTIA0

fauils NN (Lag) LR AIC

In(M1) In(y) r 0 -7.681248
s 296.7987* -14.87287*
2 10.38764 -14.74281
3 4.920566 -14.47331
4 6.062345 -14.25678

In(M2) In(y) r 0 -7.152731
1* 328.8266* -15.16558*
2 7.727676 -14.96163
3 6.553411 -14.74161
4 14.61447 -14.81016
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Au.1 2543 595,177.15  6,972,631.26  6,377,454.11  1,452,442.5 37.65 2.75 83.17  300.03
A2 2543 557,054.53  6,979,319.57 6,422,265.04  1,466,301.1 38.66 2.75 83.13 24520
A1.3 2543 576,929.59 7,058,878.28  6,481,948.69  1,473,810.3 40.99 2.67 1.50 83.80  201.65
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MININUINN 1 (7D)

1 M1 M2 M2-M1 y ER (U109 r rp BOND CPI  SETS0
elasing @%n) @ wmun) (@1%1071) @wum)  aeaas ase) (Geway) (Goway) (3oway)

N4 2543 626,817.57  7,202,565.98  6,575,748.41 1,505,046.1 43.34 2.50 1.50 83.87 188.98
Ad.1 2544 632,404.74  7,270,400.40  6,637,995.65 1,492,986.2 4322 2.17 1.50 4.66 84.33 223.24
N2 2544 607,620.89  7,214,848.59  6,607,227.70 1,509,663.1 45.39 2.00 1.50 5.51 85.20 209.97
N.3 2544 631,881.02  7,341,704.50  6,709,823.48 1,520,430.5 44 .95 2.00 2.50 6.32 85.17 199.21
A4 2544 684,092.09  7,543,739.08  6,859,646.99  1,525,714.3 4435 1.92 225 537 8470  191.41
AN.1 2545 707,537.92  7,529,270.33  6,821,732.42  1,566,516.3 43.74 1.75 200  5.09 84.83  239.92
AN.2 2545 683,451.46  7.511,143.86 6,827,692.40  1,585,410.5 42.79 1.75 200 559 85.50  254.06
A.3 2545 701,863.10  7.373,523.79  6,671,660.69  1,605,170.8 42.07 1.75 200  4.70 8547  226.96
A4 2545 771,802.64  7,529,113.61  6,757,310.97  1,622,853.4 43.42 1.50 1.75  3.80 8597  230.50
Au.1 2546 775,584.36  7,599,398.69  6,823,81433  1,669,951.8 42.80 1.42 175 333 86.53 23626
A2 2546 773,304.06  7,597,317.10  6,824,013.04  1,676,703.2 42.23 1.17 125 297 86.93  269.44
A1.3 2546 779,986.22  7,677,011.48  6,897,025.26  1,708,672.8 4131 0.75 125 294 87.10  336.25

OrI1



MININUINN 1 (7D)

1 M1 M2 M2-M1 y ER (U109 r rp BOND CPI  SETS0
elasing @%n) @ wmun) (@1%1071) @wum)  aeaas ase) (Geway) (Goway) (3oway)

M4 2546 877,680.27  7,843,582.98  6,965,902.71 1,746,177.4 39.78 0.75 1.25 4.57 87.37 428.23
AN.1 2547 863,286.85  7,970,981.86  7,107,695.01  1,765,119.0 39.21 0.75 125 457 88.20  455.89
N2 2547 850,202.02  7,904,923.82  7,054,721.81 1,796,650.5 40.27 0.75 1.25 4.94 89.27 438.02
N3 2547 871,910.71  7,994,504.26  7,122,593.55 1,819,441.6 41.30 0.75 15.00 5.01 89.97 437.44
A4 2547 953,347.39  8,071,946.73  7,118,599.33  1,875,966.7 40.29 0.75 200 493 90.10  456.26
AL.1 2548 937,481.81  8,125,904.08  7,188,422.27  1,862,434.4 38.61 0.75 225  4.80 90.70  495.64
A2 2548 913,923.63  7,947,893.73  7,033,970.10  1,868,263.0 40.10 0.75 250 428 92.53  463.90
A3 2548 899,608.56  7,939.276.39  7,039,667.84  1,906,626.8 41.34 0.75 325 483 95.03  494.94
A4 2548 953,824.08  8,089,252.36  7,135,42827  1,947,503.7 41.04 0.75 400  6.09 9550  482.51
AL.1 2549 942,776.08  8,339,766.34  7,396,990.26  2,006,089.4 39.33 0.75 475 544 9587  524.59
A1.2 2549 889,272.33  8,168,026.15  7,278,753.82  1,977,026.5 38.12 0.75 500  5.60 98.17  499.31
A1.3 2549 880,017.60  8,238,587.00  7,358,569.40  2,008,329.4 37.69 0.75 500  5.43 98.47  481.79
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MININUINN 1 (7D)

1 M1 M2 M2-M1 y ER (U109 r rp BOND CPI  SETS0
elasing @%n) @ wmun) (@1%1071) @wum)  aeaas ase) (Geway) (Goway) (3oway)

.4 2549 946,179.51  8,301,065.92  7,354,886.41 2,039,215.0 36.57 0.75 5.00 5.07 98.60 497.92
M.1 2550 933,128.27 9,050,204.95  8,117,076.69 2,109,767.6 35.59 0.75 4.00 4.65 98.23 468.16
M.2 2550 887,916.03  8,904,744.75  8,016,828.72 2,087,100.3 34.69 0.75 3.25 4.02 100.03 521.79
M.3 2550 918,222.78  8,978,697.30  8,060,474.53 2,133,853.1 34.06 0.75 3.30 4.67 100.10 606.56
A4 2550 985,125.12  8,974,845.32  7,989,720.20  2,201,952.7 33.92 0.75 325 504 10150  642.05
Au.1 2551 970,138.93  9,104,870.11  8,134,731.18  2,182,404.5 32.42 0.75 325 441 103.17  589.72
AN.2 2551 917,856.79  8,644,930.56  7,727,073.78  2,151,945.8 32.30 0.75 325 514 10753 582.02
A1.3 2551 910,061.78  8,764,339.34  7,854,277.55  2,169,583.0 33.88 0.75 375 5.0l 107.37  458.78
A4 2551 1,004,396.14 9,596,815.76  8,592,419.61  2,110,041.8 34.85 0.75 275 3.68  103.67  295.01
AL.1 2552 1,003,562.18 9,949.204.66  8,945,642.49  2,096,224.7 35.34 0.58 1,50 358 10293  30L.12
AN.2 2552 981,092.79  9,703,105.87 8,722,013.07  2,139,666.8 34.72 0.50 125 376 10453  391.84
A1.3 2552 1,001,684.86 9,635,564.90  8,633,880.04  2,152,423.4 33.97 0.75 125  3.90 98.60 47633
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MININUINN 1 (7D)

1 M1 M2 M2-M1 y ER (U109 r rp BOND CPI  SETS0
elasing @%n) @ wmun) (@1%1071) @wum)  aeaas ase) (Geway) (Goway) (3oway)
A4 2552 1,111,562.46 10,041,056.78 8,929,494.32 2,266,100.6 33.31 0.50 1.25 4.37 105.67 495.97
M.1 2553 1,107,467.37 10,160,678.74 9,053,211.36 2,364,401.8 32.90 0.50 1.25 4.09 106.77 51891
N.2 2553 1,093,776.65 10,052,279.89 8,958,503.24  2,321,094.53 32.38 0.50 1.25 3.64 107.90 536.84
N3 2553 1,083,383.41 10,245,252.53 9,161,869.12  2,329,960.37 31.63 0.50 1.75 3.27 108.50 626.97

A suasuraldszmelne (2553)

€l
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MINNUINA 2 ANUAURINTBIIAazA ST B RINMA LAz AL Dimiteu

il Volatility Volatility Volatility Economic Uncertainty
elasing of CPI of SET50 of ER Index
A2 2542 0.327394 0.282209 0.076204 0.228602
A3 2542 1.518934 0.859726 0.205181 0.861280
N4 2542 0.056406 0.205949 0.063326 0.108561
.1 2543 0.260631 0.558031 0.041892 0.286851
3.2 2543 0.415776 0.869240 0.043101 0.442705
3.3 2543 0.285533 0.124990 0.073566 0.161363
3.4 2543 0.238687 2.723159 0.071247 1.011031
X1 2544 0.481718 4.140902 0.027485 1.550035
A2 2544 0.561399 0.666110 0.027285 0.418264
3.3 2544 0.547819 2.369414 0.040529 0.985921
fA3.4 2544 0.536252 0.021623 0.051244 0.203040
f14.1 2545 0.502535 0.675786 0.056821 0411714
f13.2 2545 0.555101 0.880263 0.012075 0.482480
f13.3 2545 0.453484 0.448312 0.048190 0.316662
3.4 2545 0.506671 0.329447 0.022938 0.286352
3.1 2546 0.386248 0.606079 0.057803 0.350043
3.2 2546 0.513630 0.583455 0.060736 0.385940
f3.3 2546 0.238408 0.742365 0.030724 0.337166
3.4 2546 0.487548 0.095364 0.066402 0.216438
A1 2547 0.504403 0.643302 0.108229 0.418645
1.2 2547 0.450043 0.575527 0.035265 0.353612
4.3 2547 0.550692 0.040923 0.050180 0.213931
1.4 2547 0.50953 0.305694 0.062508 0.292577
N1 2548 0.556003 0.308658 0.061491 0.308718
f13.2 2548 0.563715 0.386611 0.063161 0.337829



MIINUINN 2 (AD)
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il Volatility Volatility Volatility Economic Uncertainty
elasing of CPI of SET50 of ER Index
1.3 2548 0.433066 0.909651 0.044484 0.46240
$13.4 2548 1.711582 0.218535 0.052649 0.660922
A1 2549 0.262556 0.737733 0.060228 0.353506
4.2 2549 0.338064 0.491274 0.062835 0.297391
4.3 2549 0.108893 0.247090 0.051605 0.135863
A4 2549 0.454385 0.427042 0.057910 0.313112
f¥.1 2550 0.541140 0.012976 0.062225 0.205447
f3.2 2550 0.346509 0.787409 0.024719 0.386212
f3.3 2550 0.446219 0.214677 0.037018 0.232638
f3.4 2550 0.531940 0.197702 0.004180 0.244608
3.1 2551 0.333305 0.857383 0.047979 0.412889
3.2 2551 0.327204 0.378801 0.005262 0.237089
3.3 2551 2.877631 0.888562 0.051874 1.272689
3.4 2551 0.579435 1.253385 0.101523 0.644781
N1 2552 4.600539 0.711311 0.514781 1.942210
1.2 2552 1.533080 1.006721 0.039197 0.859666
4.3 2552 0.073350 0.199672 0.114505 0.129176
.4 2552 0.388730 0.022509 0.062616 0.157952
f3.1 2553 0.335237 0.471479 0.040158 0.282291
§13.2 2553 0.351811 0.797111 0.060426 0.403116
§13.3 2553 0.489266 0.704653 0.063968 0.419296
fhma'ﬂ (Mean) 0.632011 0.673452 0.065603 0.457022
finﬁﬂamummgm

(Standard Deviation) 0.764933 0.735734 0.074839 0.373920

dl o S 4
N1 nmsmuu ldsunsuneun1nes
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MINNHINA 3 HaNsNAdeY ARCH 1ag GARCH Model mamdazﬁ’;uﬂnﬁwgﬁ%uwmﬂ

1. WaNINAAY ARCH t1a¥ GARCH Model U99A213 1t UaUUDInINTTU

melulsemnd (y)

Dependent Variable: DLOG(Y)

Method: ML - ARCH (Marquardt) - Normal distribution

Date: 04/26/11 Time: 21:46

Sample (adjusted): 1999Q2 2010Q3

Included observations: 46 after adjustments
Convergence achieved after 13 iterations

Variance backcast: ON

GARCH = C(2) + C(3)*RESID(-1)"2 + C(4)*GARCH(-1)

Coefficient Std. Error z-Statistic Prob.
C 0.011853 0.001994 5.943762 0.0000
Variance Equation

C -4.43E-06 9.54E-06  -0.464513 0.6423
RESID(-1)"2 -0.053335 0.120830 -0.441407 0.6589
GARCH(-1) 1.132285 0.091894 12.32162 0.0000
R-squared -0.000616 Mean dependent var 0.011483
Adjusted R-squared -0.072088 S.D. dependent var 0.015102
S.E. of regression 0.015636  Akaike info criterion -5.683449
Sum squared resid 0.010269  Schwarz criterion -5.524436
Log likelihood 134.7193  Durbin-Watson stat 2.042951

nn: nmsdszunanalasldllsunsuneada

H Y
2. HANMINAAY ARCH 1taz GARCH Model ¥3a21u luniueuinnayuluaaiau

(SET50)

Dependent Variable: DLOG(SET50)

Method: ML - ARCH (Marquardt) - Normal distribution

Date: 04/26/11 Time: 22:01

Sample (adjusted): 1999Q2 2010Q3

Included observations: 46 after adjustments
Convergence achieved after 14 iterations

Variance backcast: ON
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MIWUINT 3 (719)

GARCH = C(2) + C(3)*RESID(-1)"2 + C(4)*GARCH(-1)

Coefficient Std. Error z-Statistic Prob.

C 0.023497 0.019029 1.234821 0.2169

Variance Equation

C 0.006726 0.005562 1.209315 0.2265
RESID(-1)"2 0.502643 0.272399 1.845246 0.0505
GARCH(-1) 0.173059 0.329958 0.524487 0.5999

R-squared -0.000669 Mean dependent var 0.019926
Adjusted R-squared -0.072145 S.D. dependent var 0.139632
S.E. of regression 0.144581  Akaike info criterion -1.116791
Sum squared resid 0.877958  Schwarz criterion -0.957779
Log likelihood 29.68620 Durbin-Watson stat 1.303307

nn: mnmsdszunanalaglFllsunsunieana

3. }WamMInaaoy ARCH Uag GARCH Model ﬂlﬂﬁﬂ’)nlhlillllﬂu@uﬂl@\‘iélﬁ3%314!!)%/}‘]@ (CPI)

Dependent Variable: DLOG(CPISA)

Method: ML - ARCH (Marquardt) - Normal distribution
Date: 04/26/11 Time: 22:22

Sample (adjusted): 1999Q2 2010Q3

Included observations: 46 after adjustments
Convergence achieved after 27 iterations

Variance backcast: ON

GARCH = C(2) + C(3)*RESID(-1)2 + C(4)*GARCH(-1)

Coefficient Std. Error z-Statistic Prob.

C 0.004982 0.001209 4.120243 0.0000

Variance Equation

C 2.30E-05 1.08E-05 2.126506 0.0335
RESID(-1)"2 0.553894 0.354892 1.560739 0.0186
GARCH(-1) 0.313974 0.212328 1.478725 0.1392

R-squared -0.007521 Mean dependent var 0.005829
Adjusted R-squared -0.079487  S.D. dependent var 0.009870

S.E. of regression 0.010255  Akaike info criterion -6.396661
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MIWUINT 3 (719)

Sum squared resid 0.004417  Schwarz criterion -6.237649
Log likelihood 151.1232  Durbin-Watson stat 1.391607

n1: nmsdszuianalas s ldsunsumeaan

4. daMIinaaol ARCH tiag GARCH Model Gll’f]\‘lﬂ’ﬂiJllile,‘ljuE]ui]TﬂWﬁﬂﬁ%‘V]‘UﬂﬁJH@ﬂ

1J52ine (ER)

Dependent Variable: DLOG(ERSA)

Method: ML - ARCH (Marquardt) - Normal distribution
Date: 04/26/11 Time: 21:48

Sample (adjusted): 1999Q2 2010Q3

Included observations: 46 after adjustments
Convergence achieved after 29 iterations

Variance backcast: ON

GARCH = C(2) + C(3)*RESID(-1)2 + C(4)*GARCH(-1)

Coefficient Std. Error z-Statistic Prob.

C -0.005319 0.004454  -1.194210 0.2324

Variance Equation

C 0.000398 0.000627 0.633594 0.5263
RESID(-1)"2 0.160853 0.294338 0.546489 0.0547
GARCH(-1) 0.240181 0.974854 0.246377 0.8054

R-squared -0.003656 Mean dependent var -0.003766
Adjusted R-squared -0.075346  S.D. dependent var 0.025964
S.E. of regression 0.026925 Akaike info criterion -4.327991
Sum squared resid 0.030447  Schwarz criterion -4.168978
Log likelihood 103.5438 Durbin-Watson stat 1.109912

n1: :nmsdszuianalas ]y ldsunsuneana

v Y
5. WM INadaeayU ARCH Model GIJ’E)\‘]ﬂ’J'IiJuliJL!uuauﬂlﬂﬂ%uélu@a']ﬂwu“ﬁ‘ﬂﬁﬁ (BOND)

Dependent Variable: DLOG(BONDSA)
Method: ML - ARCH (Marquardt) - Normal distribution
Date: 04/26/11 Time: 21:42



MIWUINT 3 (719)

Sample (adjusted): 2001Q2 2010Q3

Included observations: 38 after adjustments
Convergence achieved after 56 iterations

Variance backcast: ON

GARCH = C(2) + C(3)*RESID(-1)"2 + C(4)*GARCH(-1)

Coefficient

Std. Error z-Statistic Prob.

C -0.008641

0.016021  -0.539347 0.5896

Variance Equation

C 0.001263 0.000489 2.581253 0.0098
RESID(-1)"2 -0.147791 0.020929  -7.061463 0.1500
GARCH(-1) 1.087065 0.000796 1365.414 0.0000

R-squared -0.000161 Mean dependent var -0.010347
Adjusted R-squared -0.088410 S.D. dependent var 0.136362
S.E. of regression 0.142262  Akaike info criterion -1.307555
Sum squared resid 0.688107  Schwarz criterion -1.135178
Log likelihood 28.84354  Durbin-Watson stat 1.762850

nn: mnmsdszunanalaglFllsunsuneana
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6. WM INAAOLU ARCH ing GARCH Model 611mﬂmﬁluﬂﬂuaumnmsﬁnﬁuuiama

N159U (RP)

Dependent Variable: DLOG(RPSA)

Method: ML - ARCH (Marquardt) - Normal distribution

Date: 04/26/11 Time: 21:43

Sample (adjusted): 2000Q4 2010Q3

Included observations: 40 after adjustments
Convergence achieved after 18 iterations

Variance backcast: ON

GARCH = C(2) + C(3)*RESID(-1)"2 + C(4)*GARCH(-1)

Coefficient

Std. Error z-Statistic Prob.

C 0.022617

0.027449 0.823965 0.4100

Variance Equation

C 0.002507

0.001666 1.504841 0.1324



MIWUINT 3 (719)

RESID(-1)"2 -0.177520 0.081654  -2.174047 0.1297

GARCH(-1) 1.086681 0.021026 51.68250 0.0000
R-squared -0.012938 Mean dependent var 0.003854
Adjusted R-squared -0.097349  S.D. dependent var 0.167063
S.E. of regression 0.175006  Akaike info criterion -0.780020
Sum squared resid 1.102577  Schwarz criterion -0.611132
Log likelihood 19.60040  Durbin-Watson stat 0.865203

n1: nmsdszunanalas s llsunsuneaan
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MINUINN 4 HANTNATOU ADF Test

1. USINURUANUKNNGLAL (M1 have intercept and trend up)

6.08

6.04
6.00
5.96
5.92
5.88
5.84
5.80
5.76

5.72

A2 9 @
ANUVDIVOYA Y T2AU (at Level)

LSS BN A A B DA A B
99 00 01 02 03 04 05 06 07 08 09 10

Null Hypothesis: LNM1 has a unit root

Exogenous: Constant, Linear Trend
Lag Length: 4 (Automatic based on AIC, MAXLAG=14)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.604250 0.7744
Test critical values: 1% level -4.192337
5% level -3.520787
10% level -3.191277
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LNM1)
Method: Least Squares
Date: 04/26/11 Time: 10:21
Sample (adjusted): 2000Q2 2010Q3
Included observations: 42 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LNM1(-1) -0.112923 0.070390 -1.604250 0.1176
D(LNM1(-1)) 0.018290 0.149244 0.122552 0.9032
D(LNM1(-2)) 0.032190 0.123439 0.260773 0.7958
D(LNM1(-3)) 0.178866 0.118293 1.512057 0.1395

122
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MIINUINN 4 (AD)

D(LNM1(-4)) 0.087832  0.110359  0.795874  0.4315
C 0.656642  0.404676  1.622639  0.1136
@TREND(1999Q1)  0.000653  0.000474  1.378502  0.1768

R-squared 0.131068 Mean dependent var 0.006667
Adjusted R-squared -0.017891 S.D. dependent var 0.011189
S.E. of regression 0.011289  Akaike info criterion -5.978950
Sum squared resid 0.004461  Schwarz criterion -5.689339
Log likelihood 132.5580 F-statistic 0.879891
Durbin-Watson stat 2.407008 Prob(F-statistic) 0.519710

n1: nmsdszunanalas s ldsunsuneaan

4 3 ' o o 4 ;
AUHIVDIUDYA Y WAA19ZAUN 1 (at First Difference)

Null Hypothesis: D(LNM1) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic based on AIC, MAXLAG=14)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -9.120349 0.0000
Test critical values: 1% level -4.175640

5% level -3.513075

10% level -3.186854

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LNM1,2)

Method: Least Squares

Date: 04/26/11 Time: 10:22

Sample (adjusted): 1999Q3 2010Q3
Included observations: 45 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(LNM1(-1)) -1.315769 0.144267 -9.120349 0.0000
C 0.013490 0.005480 2.461932 0.0180

@TREND(1999Q1) -0.000175 0.000196 -0.895107 0.3758

R-squared 0.664840 Mean dependent var 0.000222
Adjusted R-squared 0.648880 S.D. dependent var 0.028722
S.E. of regression 0.017019  Akaike info criterion -5.244599
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MIINUINN 4 (AD)

Sum squared resid 0.012166  Schwarz criterion -5.124155
Log likelihood 121.0035 F-statistic 41.65670
Durbin-Watson stat 2.204228  Prob(F-statistic) 0.000000

n1: nmsdszunanalas s llsunsuneaan

2. YF1iRuANNRIENI1(M2 have intercept and trend up)

7.04

7.00

6.96

6.92 |

6.88 |

6.84 4

6.80

T T T T T T T T T T T
99 00 01 02 03 04 05 06 07 08 09 10
— LNM2

2 9 @
ANUUIUBDIUBYA W T¥AY (at Level)

Null Hypothesis: LNM2 has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 10 (Automatic based on AIC, MAXLAG=14)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic 1.123881 0.9999
Test critical values: 1% level -4.234972
5% level -3.540328
10% level -3.202445

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LNM2)

Method: Least Squares

Date: 04/26/11 Time: 10:23

Sample (adjusted): 2001Q4 2010Q3
Included observations: 36 after adjustments



MIINUINN 4 (AD)

Variable Coefficient Std. Error t-Statistic Prob.
LNM2(-1) 0.302620 0.269263 1.123881 0.2727
D(LNM2(-1)) -0.804440 0.362149  -2.221295 0.0365
D(LNM2(-2)) -0.778684 0.342172  -2.275711 0.0325
D(LNM2(-3)) -1.026351 0.331280  -3.098136 0.0051
D(LNM2(-4)) -0.917803 0.347285  -2.642792 0.0145
D(LNM2(-5)) -0.955095 0.328365  -2.908641 0.0079
D(LNM2(-6)) -0.867510 0.323424  -2.682265 0.0133
D(LNM2(-7)) -0.556027 0.293126  -1.896889 0.0705
D(LNM2(-8)) -0.700779 0.238227  -2.941641 0.0073
D(LNM2(-9)) -0.747919 0.248621  -3.008267 0.0063
D(LNM2(-10)) -0.276785 0.238583  -1.160118 0.2579
C -2.056066 1.832426  -1.122046 0.2734
@TREND(1999Q1) -0.000253 0.000871  -0.290511 0.7740
R-squared 0.518522 Mean dependent var 0.004167
Adjusted R-squared 0.267316  S.D. dependent var 0.009373
S.E. of regression 0.008023  Akaike info criterion -6.538765
Sum squared resid 0.001481  Schwarz criterion -5.966939
Log likelihood 130.6978  F-statistic 2.064132
Durbin-Watson stat 2.114207  Prob(F-statistic) 0.065398
1 amsszunanalagld ldsunsumeada
ANUIVDIVOYA B WARNTZAUN 1 (at First Difference)
Null Hypothesis: D(LNM2) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 8 (Automatic based on AIC, MAXLAG=14)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.548333 0.0044
Test critical values: 1% level -4.226815
5% level -3.536601
10% level -3.200320

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LNM2,2)

Method: Least Squares
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Date: 04/26/11 Time: 10:23

Sample (adjusted): 2001Q3 2010Q3

Included observations: 37 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
D(LNM2(-1)) -5.328800 1.171594  -4.548333 0.0001
D(LNM2(-1),2) 3.938656 1.080291 3.645923 0.0012
D(LNM2(-2),2) 3.542837 0.987643 3.587162 0.0014
D(LNM2(-3),2) 2.901049 0.878566 3.302027 0.0028
D(LNM2(-4),2) 2.361654 0.743950 3.174478 0.0038
D(LNM2(-5),2) 1.797573 0.596626 3.012895 0.0057
D(LNM2(-6),2) 1.261763 0.458918 2.749429 0.0107
D(LNM2(-7),2) 1.027607 0.348686 2.947087 0.0067
D(LNM2(-8),2) 0.510433 0.205167 2.487891 0.0196
C 0.004441 0.003956 1.122670 0.2718
@TREND(1999Q1) 0.000554 0.000175 3.165163 0.0039
R-squared 0.726891 Mean dependent var 0.000270
Adjusted R-squared 0.621848 S.D. dependent var 0.013434
S.E. of regression 0.008261  Akaike info criterion -6.512698
Sum squared resid 0.001774  Schwarz criterion -6.033776
Log likelihood 131.4849 F-statistic 6.919993
Durbin-Watson stat 2.057656  Prob(F-statistic) 0.000035

n: mnmsdszunanalaglFllsunsunieana

3. 510ldnuniasa (y have intercept and trend up)
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ANMUTvBIToYA B 538 (at Level)

Null Hypothesis: LNY has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic based on AIC, MAXLAG=14)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.504207 0.3248
Test critical values: 1% level -4.170583
5% level -3.510740
10% level -3.185512
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LNY)
Method: Least Squares
Date: 04/26/11 Time: 10:25
Sample (adjusted): 1999Q2 2010Q3
Included observations: 46 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LNY(-1) -0.258408 0.103190 -2.504207 0.0161
C 1.590869 0.633095 2.512843 0.0158
@TREND(1999Q1) 0.001309 0.000538 2.434196 0.0192
R-squared 0.128270 Mean dependent var 0.005000
Adjusted R-squared 0.087724  S.D. dependent var 0.008097
S.E. of regression 0.007733  Akaike info criterion -6.823555
Sum squared resid 0.002572  Schwarz criterion -6.704296
Log likelihood 159.9418  F-statistic 3.163601
Durbin-Watson stat 2.094580 Prob(F-statistic) 0.052265

n1: :nmsdszuianalas ]y ldsunsuneana
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ANMUTUBITDYA B WaA19TZAUT 1 (at First Difference)

Null Hypothesis: D(LNY) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 4 (Automatic based on AIC, MAXLAG=14)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.691503 0.0343
Test critical values: 1% level -4.198503
5% level -3.523623
10% level -3.192902
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LNY,2)
Method: Least Squares
Date: 04/26/11 Time: 10:25
Sample (adjusted): 2000Q3 2010Q3
Included observations: 41 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(LNY(-1)) -1.615806 0.437709 -3.691503 0.0008
D(LNY(-1),2) 0.440652 0.391094 1.126716 0.2678
D(LNY(-2),2) 0.527307 0.362836 1.453295 0.1553
D(LNY(-3),2) 0.535014 0.297522 1.798236 0.0810
D(LNY(-4),2) 0.240880 0.184235 1.307463 0.1998
C 0.009543 0.004123 2.314447 0.0268

@TREND(1999Q1) -6.80E-05  0.000114  -0.598412  0.5535

R-squared 0.619310 Mean dependent var -0.000244
Adjusted R-squared 0.552130 S.D. dependent var 0.012347
S.E. of regression 0.008263  Akaike info criterion -6.599869
Sum squared resid 0.002321 Schwarz criterion -6.307308
Log likelihood 142.2973  F-statistic 9.218598
Durbin-Watson stat 2.089417  Prob(F-statistic) 0.000005

n1: .nmsdszuianalasld ldsunsuneana
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Y [
4. 93510 NeNLTIV39 (r have intercept and trend down)

2 9 @
ANNUVDIVOYA Y T2A(at Level)

S B B B B L
99 00 01 02 03 04 05 06 07 08 09 10

Null Hypothesis: R

Exogenous: Constant, Linear Trend

has a unit root

Lag Length: 12 (Automatic based on AIC, MAXLAG=14)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.811847 0.2030
Test critical values: 1% level -4.252879
5% level -3.548490
10% level -3.207094
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(R)
Method: Least Squares
Date: 04/26/11 Time: 10:27
Sample (adjusted): 2002Q2 2010Q3
Included observations: 34 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
R(-1) -0.206624 0.073483 -2.811847 0.0111
D(R(-1)) 0.396192 0.186136 2.128503 0.0466
D(R(-2)) -0.193812 0.202187 -0.958581 0.3498
D(R(-3)) 0.554667 0.204694 2.709733 0.0139
D(R(-4)) -0.464200 0.219174  -2.117948 0.0476
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D(R(-5)) 0.137871 0.216883 0.635695 0.5326
D(R(-6)) -0.246533 0.216335  -1.139589 0.2686
D(R(-7)) 0.317226 0.226794 1.398745 0.1780
D(R(-8)) -0.254780 0.213065  -1.195787 0.2465
D(R(-9)) 0.205792 0.187949 1.094935 0.2872
D(R(-10)) -0.311695 0.189263  -1.646888 0.1160
D(R(-11)) 0.076680 0.158877 0.482639 0.6349
D(R(-12)) -0.279941 0.137501  -2.035925 0.0559
C 0.093220 0.155650 0.598908 0.5563
@TREND(1999Q1) 0.000524 0.003480 0.150491 0.8820
R-squared 0.592243 Mean dependent var -0.037096
Adjusted R-squared 0.291791  S.D. dependent var 0.095984
S.E. of regression 0.080775  Akaike info criterion -1.893856
Sum squared resid 0.123969  Schwarz criterion -1.220462
Log likelihood 47.19555  F-statistic 1.971172
Durbin-Watson stat 1.744340 Prob(F-statistic) 0.084189
1 amstszunanalagld ldsunsumeada
mmﬁwmeﬁay’a  HAA1I3ZAUN 1 (at First Difference)
Null Hypothesis: D(R) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic based on AIC, MAXLAG=14)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.135823 0.0111
Test critical values: 1% level -4.175640
5% level -3.513075
10% level -3.186854
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(R,2)
Method: Least Squares
Date: 04/26/11 Time: 10:28
Sample (adjusted): 1999Q3 2010Q3
Included observations: 45 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
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D(R(-1)) -0.580167 0.140278  -4.135823 0.0002
C -0.142393 0.051577  -2.760758 0.0085
@TREND(1999Q1) 0.003945 0.001670 2.361516 0.0229
R-squared 0.289416 Mean dependent var 0.004216
Adjusted R-squared 0.255579  S.D. dependent var 0.137629
S.E. of regression 0.118746  Akaike info criterion -1.359316
Sum squared resid 0.592228  Schwarz criterion -1.238872
Log likelihood 33.58461 F-statistic 8.553161
Durbin-Watson stat 1.468828 Prob(F-statistic) 0.000765
111: 1nmsdszwnanalaelllsunsuneada
5. et bimiueun1aesugne (EUT have intercept no trend)
2.0
1.6
1.2
0.8
0.4
0.0 I T W VA Vg e U U R
99 00 01 02 03 04 05 06 07 08 09 10
mmﬁwm%ga W 5¢A(at Level)
Null Hypothesis: EUI has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic based on AIC, MAXLAG=14)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.542597 0.0113
Test critical values: 1% level -3.588509
5% level -2.929734
10% level -2.603064

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
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Dependent Variable: D(EUI)
Method: Least Squares
Date: 04/26/11 Time: 10:29

Sample (adjusted): 1999Q3 2010Q2

Included observations: 44 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
EUI(-1) -0.495066 0.139747  -3.542597 0.0010
D(EUI(-1)) 0.183849 0.149465 1.230045 0.2257
C 0.228205 0.073607 3.100321 0.0035
R-squared 0.237000 Mean dependent var -0.004318
Adjusted R-squared 0.199781  S.D. dependent var 0.248450
S.E. of regression 0.222251  Akaike info criterion -0.104274
Sum squared resid 2.025214  Schwarz criterion 0.017376
Log likelihood 5.294019 F-statistic 6.367645
Durbin-Watson stat 1.863860 Prob(F-statistic) 0.003906

nn: mnmsdszunanalaglFllsunsunieana
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MIIHUINA 5 HANITNATD Cointegration U84 In(M1) In(y) r

Date: 04/26/11 Time: 10:52

Sample (adjusted): 1999Q3 2010Q2

Included observations: 44 after adjustments

Trend assumption: Linear deterministic trend

Series: LNM1 LNY R

Exogenous series: EUI

Warning: Critical values assume no exogenous series
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 * 0.557137 43.22067 29.79707 0.0008
At most 1 0.143927 7.382944 15.49471 0.5335
At most 2 0.012319 0.545382 3.841466 0.4602
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 * 0.557137 35.83773 21.13162 0.0002
At most 1 0.143927 6.837562 14.26460 0.5085
At most 2 0.012319 0.545382 3.841466 0.4602

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

Unrestricted Cointegrating Coefficients (normalized by b'*S11*b=I):

LNM1 LNY R
25.37644 -11.70822 2.695268
-63.02160 57.89710 -1.528395

-10.01458 -19.36870 -1.458714
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Unrestricted Adjustment Coefficients (alpha):

D(LNM1) -0.001576 0.003711 0.001273
D(LNY) 0.000954 -0.001930 0.000583
D(R) -0.081106 -0.020515 -0.002159

1 Cointegrating Equation(s): Log likelihood 324.7026

Normalized cointegrating coefficients (standard error in parentheses)

LNM1 LNY
1.000000 -0.461381
(0.16901)

R
0.106211
(0.01263)

Adjustment coefficients (standard error in parentheses)

D(LNM1) -0.039981
(0.06232)

D(LNY) 0.024218
(0.03030)

D(R) -2.058192
(0.38024)

2 Cointegrating Equation(s):

Log likelihood

328.1214

Normalized cointegrating coefficients (standard error in parentheses)

LNM1 LNY
1.000000 0.000000
0.000000 1.000000

R
0.188901
(0.01835)
0.179223
(0.02600)

Adjustment coefficients (standard error in parentheses)

D(LNM1) -0.273824
(0.16176)

D(LNY) 0.145858
(0.07829)

D(R) -0.765278
(0.99256)

0.233275
(0.14064)
-0.122922
(0.06807)
-0.238171
(0.86298)

n1: :nmsiszunanalaglFllsunsunieada



MIIHUINA 6 HANITNATD Cointegration U84 In(M2) In(y) r

Date: 04/26/11 Time: 10:56

Sample (adjusted): 1999Q3 2010Q2

Included observations: 44 after adjustments

Trend assumption: Linear deterministic trend (restricted)
Series: LNM2 LNY R

Exogenous series: EUI

Warning: Critical values assume no exogenous series
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 * 0.498303 51.09009 42.91525 0.0063
At most 1 0.241490 20.74068 25.87211 0.1907
At most 2 0.177148 8.579091 12.51798 0.2079
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 * 0.498303 30.34941 25.82321 0.0118
At most 1 0.241490 12.16159 19.38704 0.4003
At most 2 0.177148 8.579091 12.51798 0.2079

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

Unrestricted Cointegrating Coefficients (normalized by b'*S11*b=I):

@TREND(99Q
LNM2 LNY R 2)
-47.90580 -39.86542 2.225119 0.452048
133.1242 73.51179 -0.996990 -0.949929

23.58314 -85.17658 -0.659707 0.316707
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Unrestricted Adjustment Coefficients (alpha):

D(LNM2) 0.000585 -0.003850 -0.000420
D(LNY) 0.001318 -0.000561 0.002976
D(R) -0.081768 -0.007549 0.012923

1 Cointegrating Equation(s): Log likelihood 349.5922

Normalized cointegrating coefficients (standard error in parentheses)

LNM2 LNY
1.000000 0.832163
(0.33461)

R
-0.046448
(0.00754)

@TREND(99Q

2)
-0.009436
(0.00174)

Adjustment coefficients (standard error in parentheses)

D(LNM2) -0.028036
(0.06154)

D(LNY) -0.063120
(0.05661)

D(R) 3.917139
(0.69118)

2 Cointegrating Equation(s):

Log likelihood

355.6730

Normalized cointegrating coefficients (standard error in parentheses)

LNM2 LNY
1.000000 0.000000
0.000000 1.000000

R
0.069355
(0.02052)

-0.139159
(0.03181)

@TREND(99Q

2)
-0.002598
(0.00144)
-0.008217
(0.00223)

Adjustment coefficients (standard error in parentheses)

D(LNM2) -0.540508
(0.15882)

D(LNY) -0.137738
(0.16669)

D(R) 2.912127
(2.03391)

-0.306320
(0.09387)
-0.093730
(0.09852)
2.704725
(1.20218)

a1 mnnsdszananalasldldsunsunaana



137

MINNHINN 7 HanMInagol VECM 104 In(M1) In(y) r g EUI

Vector Error Correction Estimates

Date: 04/26/11 Time: 10:54

Sample (adjusted): 1999Q3 2010Q2
Included observations: 44 after adjustments
Standard errors in () & t-statistics in [ ]

Cointegrating Eq: CointEql
LNM1(-1) 1.000000
LNY(-1) -0.461381
(0.16901)
[-2.72986]
R(-1) 0.106211
(0.01263)
[ 8.41061]
C -3.163211
Error Correction: D(LNM1) D(LNY) D(R)
CointEql -0.039981 0.024218 -2.058192

(0.06232) (0.03030) (0.38024)
[-0.64151] [0.79916]  [-5.41289]

D(LNM1(-1)) -0.370817  -0.043607  -0.354475
(0.14283) (0.06945) (0.87143)
[-2.59622] [-0.62788]  [-0.40678]

D(LNY(-1)) 0.726896  -0.282848  -0.521189
(0.31077) (0.15111) (1.89604)
[ 2.33903] [-1.87177]  [-0.27488]

D(R(-1)) -0.036171 0.003696 0.199166
(0.02025) (0.00985) (0.12353)
[-1.78646] [0.37537] [ 1.61227]

C 0.001830 0.012193  -0.060323
(0.00589) (0.00286) (0.03594)
[0.31069]  [4.25674]  [-1.67845]

EUI 0.001841  -0.010373  -0.007564
(0.00938) (0.00456) (0.05725)
[0.19626]  [-2.27348]  [-0.13213]
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R-squared 0.262416 0.177124 0.647767
Adj. R-squared 0.165366 0.068851 0.601421
Sum sqg. resids 0.010085 0.002384 0.375395
S.E. equation 0.016291 0.007921 0.099392
F-statistic 2.703913 1.635902 13.97664
Log likelihood 121.9469 153.6720 42.37396
Akaike AIC -5.270313 -6.712364 -1.653362
Schwarz SC -5.027014 -6.469065 -1.410063
Mean dependent 0.007273 0.005227 -0.087227
S.D. dependent 0.017832 0.008209 0.157433
Determinant resid covariance (dof adj.) 1.21E-10
Determinant resid covariance 7.81E-11
Log likelihood 324.7026
Akaike information criterion -13.80466
Schwarz criterion -12.95312

@ < 1 o w
LRI GG @'JL@GUG],HZNLQU () tag [ ] ugaan1 Standard Error L1 t —Statistic #110A1AU
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MINHINN 8 HANINATOL VECM V04 In(M2) In(y) r tiaig EUI

Vector Error Correction Estimates

Date: 04/26/11 Time: 10:58

Sample (adjusted): 1999Q3 2010Q2

Included observations: 44 after adjustments

Standard errors in () & t-statistics in [ ]
Cointegrating Eq: CointEql
LNM2(-1) 1.000000
LNY(-1) 0.832163
(0.33461)
[ 2.48698]
R(-1) -0.046448
(0.00754)
[-6.15857]
@TREND(99Q1) -0.009436
(0.00174)
[-5.41436]
C -11.83019
Error Correction; D(LNM2) D(LNY) D(R)
CointEql -0.028036 -0.063120 3.917139
(0.06154) (0.05661) (0.69118)
[-0.45559] [-1.11502] [ 5.66734]
D(LNM2(-1)) -0.103761 -0.079948 -4.264646
(0.14892) (0.13699) (1.67262)
[-0.69676] [-0.58361] [-2.54968]
D(LNY(-1)) 0.141094 -0.268449 -2.297145
(0.16456) (0.15137) (1.84824)
[ 0.85742] [-1.77342] [-1.24288]
D(R(-1)) 0.013246 0.006206 0.296496
(0.00980) (0.00902) (0.11008)
[ 1.35145] [ 0.68829] [ 2.69340]
C -0.001201 0.012978 -0.081103
(0.00321) (0.00296) (0.03608)
[-0.37391] [ 4.39128] [-2.24760]
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EUI -0.012164 -0.011735 0.103741
(0.00512) (0.00471) (0.05746)
[- 2.37784] [-2.49368] [ 1.80556]
R-squared 0.192852 0.194315 0.673427
Adj. R-squared 0.086648 0.088303 0.630456
Sum sq. resids 0.002759 0.002335 0.348048
S.E. equation 0.008521 0.007838 0.095704
F-statistic 1.815867 1.832962 15.67195
Log likelihood 150.4626 154.1365 44.03799
Akaike AIC -6.566480 -6.733476 -1.729000
Schwarz SC -6.323181 -6.490177 -1.485701
Mean dependent 0.003636 0.005227 -0.087227
S.D. dependent 0.008916 0.008209 0.157433
Determinant resid covariance (dof adj.) 3.91E-11
Determinant resid covariance 2.52E-11
Log likelihood 349.5922
Akaike information criterion -14.89056
Schwarz criterion -13.99846
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