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Benchawan Leelachieochankun 2013: The Analysis of Factors Affecting Loan and
Gross Non-Performing Loan of Commercial Bank: A Case Study of Housing Loan.
Master of Economics (Business Economics), Major Field: Business Economics,
Faculty of Economics at Si Racha. Thesis Advisor: Associate Professor Sri-on

Somboonsup, M.S. 115 pages.

If commercial banks grant loan on the purpose of increasing loan quantity and do not
aware of loan quality, then they would face with non-performing loan (NPL) problem and NPL
has proved to be one critical reason to several economic crises in the past. The objectives of this
study were: 1) to examine the housing loan in the country, 2) to analyze factors affecting NPL
of commercial banks in the long run with emphasis on housing loan and 3) to forecast future
trend of commercial banks’ NPL of housing loan. The study utilized quarterly time series data
from the year 2004 to 2011 with 32 data sets. The study used descriptive analysis to explain
overall housing loan in the country and quantitative analysis by means of regression technique

to forecast NPL of housing loan for the management.

The study result revealed that housing loan was the highest proportion in the consumer
loan. Factors which significantly explained the NPL unpaid amount of housing loan were
interest rate of housing loan, per capita income, consumer price index, housing price index and
coupon rate of government bond. Factors which related in the same direction with NPL unpaid
amount of housing loan were per capita income, consumer price index, and housing price index.
Factors which related in the opposite direction were interest rate of housing loan and coupon
rate of government bond. Concerning future trend of NPL unpaid amount of housing loan, the

projection showed decreasing trend.
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AY, =a+p,_ +e€, (random walk with drift)
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A 9 = [ A 1 .
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Series: Residuals
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aaawunn 1 Jadenldlumsdnu aualasune 13) 2547 89 lasuna 43) 2554

51 ldnei - Sl 5 P NI INANDLINY
B L onsaenile oL
Time @) og/o 19 ) Wusns
(2550=100) (30802) v
(2531=100) (2534=100) (30810%)

Q1-2547 14,391.25 78.77 140.17 5.75 5.22
Q2-2547 13,736.61 79.67 140.97 5.75 5.29
Q3-2547 13,841.14 80.30 141.27 5.75 5.36
Q4-2547 15,118.99 80.40 144.50 5.75 5.23
Q1-2548 14,778.85 80.93 148.63 5.75 5.02
Q2-2548 14,260.76 82.60 149.63 5.75 4.56
Q3-2548 14,477.41 84.80 152.30 6.33 5.15
Q4-2548 15,695.94 85.20 154.63 6.58 6.32
Q1-2549 15,562.16 85.53 154.77 7.17 5.67
Q2-2549 14,879.22 87.60 157.87 7.75 5.85
Q3-2549 15,056.69 87.90 157.87 7.92 5.55
Q4-2549 16,276.44 88.03 158.90 8.00 5.22
Q1-2550 16,163.90 87.67 158.20 7.92 4.85
Q2-2550 15,456.66 89.27 160.03 7.33 4.42
Q3-2550 15,780.08 89.33 163.37 7.13 4.95

Q4-2550 17,035.60 90.57 165.13 7.13 5.30
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MINWUINT 1 (AD)

eldde — i 5 e dnTIWanALINY
Ariism . dnnaemiey o .
Time Wn/aw) aglo 1y Y Wusins
(2550=100) Gowaz) .,
(2531=100) (2534=100) (F08aY)

Q1-2551 17,069.04 92.07 162.37 7.13 4.77
Q2-2551 16,154.19 95.93 166.03 7.25 5.48
Q3-2551 16,155.66 95.80 166.03 7.50 5.38
Q4-2551 16,227.19 92.50 167.67 7.33 4.07
Q1-2552 15,765.17 91.83 170.97 6.67 4.25
Q2-2552 15,225.73 93.27 166.40 6.33 4.36
Q3-2552 15,605.03 93.73 160.03 6.25 4.39
Q4-2552 17,074.28 94.27 164.53 6.25 4.68
Q1-2553 17,551.48 95.27 166.23 6.25 4.29
Q2-2553 16,531.19 96.27 168.33 6.25 3.85
Q3-2553 16,537.19 96.78 163.17 6.38 3.50
Q4-2553 17,632.07 97.02 169.37 6.42 3.65
Q1-2554 18,023.04 98.14 172.10 6.83 4.10
Q2-2554 16,910.99 100.22 189.43 7.17 3.96
Q3-2554 17,077.95 100.78 191.15 7.54 3.88
Q4-2554 15,977.43 100.87 190.02 7.63 3.64

WY Toya o TUT 23 TuiAy 2556

N: sasuralszme Ineg
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mswwuInd 2 Bunusuldauseiehogeds nazdadiutSunueeansdiaiuld
a A Y J a Ya A A A 1 @ a 4
Auedvenunnaolsinaiulnduiemenegedeveasun1s malese

aaue lasuna 132547 84 lasuna 47 2554

Time HL NPL,, /HL
Q1-2547 444,042.22 0.14760
Q2-2547 468,305.36 0.13420
Q3-2547 516,683.91 0.11710
Q4-2547 544,721.87 0.11100
Q1-2548 559,988.40 0.09770
Q2-2548 572,331.58 0.09410
Q3-2548 601,560.37 0.08060
Q4-2548 624,376.86 0.07400
Q1-2549 612,559.34 0.06670
Q2-2549 653,574.38 0.06230
Q3-2549 675,700.10 0.06000
Q4-2549 686,873.00 0.05900
Q1-2550 700,388.50 0.04500
Q2-2550 719,182.49 0.04400
Q3-2550 738,953.06 0.05400
Q4-2550 771,024.36 0.04500
Q1-2551 776,688.21 0.04400
Q2-2551 811,901.54 0.04200
Q3-2551 843,359.59 0.04000
Q4-2551 867,362.58 0.03600
Q1-2552 882,276.59 0.04000
Q2-2552 899,096.39 0.03900

Q3-2552 922,543.02 0.03900
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Time HL NPL,, /HL
Q4-2552 956,711.99 0.03500
Q1-2553 1,007,734.91 0.03400
Q2-2553 1,045,994.85 0.03300
Q3-2553 1,058,381.77 0.03200
Q4-2553 1,087,445.99 0.02700
Q1-2554 1,113,921.66 0.02800
Q2-2554 1,146,010.87 0.02500
Q3-2554 1,186,107.72 0.02300
Q4-2554 1,197,714.79 0.02400

Wanevg: Yoya w uh 23 Huaw 2556

n: sasuraszme lne
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HL)

a2 a 4 4 y [ a d
Pinaweanstadulidurameioge1fadoanannuessinmsmdise (NPL

a A A ] [ JI1 A ya A A ] @ [ T A
U ANYNINUDITULFONDYDIAY Q‘IJ’[,’Nﬂﬁ@Nuﬁlﬁﬁul%ﬁ)ﬂ@g@?ﬁﬂlﬂ?ﬂﬂ@ﬂﬂ1uﬂ’ﬂmu

Iduyenogeiss (D,=S,)

Y 1 v ! v
10 oasmeneqaonn () 1 i, = i, leeRdatoduqasi 9218 USunaduld

a A A ' [/
Au¥eN0YDIfY (HL,)

HL, =3, + B 1+ B, P+ B.P, + B,i+ i, +€ >

.. NPL 2
1 THL AUNITOIT VR IANMS (1) 9218

NPL NPL 3 ]
( HLHL YHL, = (ﬁ)(ﬂo + B+ ByP+ Py + Bii+ Bsiy +6)

NPL,, = az(ﬁo +ﬁ11+ﬁ2P+ﬂ3PH +ﬁ4i+ﬁ5i3 +€)
Td Log Magoatnsvesaums v la
InNPL,, = A, + AInl+ A, InP+A,InP, + A, Ini+ A Ini, +& »(Q)

Tao A, =p,B:i=0,12,..6
o 1 Yy Aa Yya & A4 A o v Y
p,= damimvesfimageanidndulvdureieedededos
AunmaslSunukulidwseNogeds
“*NATOUANNADYIVBI P,

p,=2,+2,T+¢&;T=Time Trend
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msma@uﬁ’fauﬂamﬁmunm - Unit Root Test

IWANaY0INIINATdY Unit Root vonns

1. fioyaoynI (Time series data) 1nazlinau lutlaesdoya (nonstationary)

o 9 a : Ya @ o q.9Ya
2. N1 UIVDYAN nonstationary 3J'161"]5'J!,ﬂ‘5']3'ViGluﬁllﬂ1iﬂﬂﬂﬂﬂfﬂ&’ﬂ'lslﬁlﬂﬂﬂﬂluWWﬂWi
aanoen liunasa (spurious regression)
3. Aaoa Rz, t-statistic 11@E F-statistic N 1ANTUMIOADOENINA spurious regression
1 v 1 o Y A 1 A A Y = sy oy oy
vz ligndesuaz linasuunld iiesanbigwisayene I sz Tnisnszaien lu'ld
v 7 v A = . 1 Y A [} o
ll']@]ﬁi?l!ﬂﬁ%N'ﬁ’ﬁ‘W‘ﬁﬂ%nl)ﬂﬂ'lﬁﬂﬁgll']ﬂ!ﬂ11/ll’ﬂul’ﬂﬂﬂ (biased) uaz”lllﬂam%mmaulmuuuﬂ
(inconsistent)

v v o

v Y
gramlsanyauy stationary az nonstationay 3z UAUANIIA AT

v o

aq Yo S o B 7 = dy
> awudlidals v, dnuae stationary Auls Y, aelinuauiinaail

Mean: EY,)=u
Variance: Var(Y,) = E(Y, — W’ =o’
Covariance: E[Y, —w)(Y,,, —)]=Y,

v o

aq Yo N o . v = dy
> awudliaauls v, idnuae nonstationary A5 Y, velinaianiasail

Mean: EY)=tu
Variance: Var(Y,) = E(Y, - ,Ll)2 =to’

Covariance: E[(Y, — )Y, — )] =1tY,
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anvazaumsonaesinindnzilu Spurious Regression

]
o

' 2 L. Ao Y 1 a . P
> 1 R LA t-statistic mmmm"lﬂumqa 1A Durbin — Watson (DW) Uf1611

S 9y o

» Granger and Newbold laaatodaunain 61 R > DW uaaad aumsanaseh

llﬁmﬁ]ﬁﬂigﬂﬁlﬁﬂﬂ’h Spurious Regression (H9991n

2 ee
Z(yt _y)z

= v o o —\2 A A 2 A
i‘l’]ﬂl@ﬁ;ljﬂ@lalﬂiﬂna1ilﬂ')’lllﬁllWN'ﬁﬂ‘]JL'JﬁT (term) Z(yt —y) ATUATNUVULUDIIA

DW =2(1- p)

Lﬁ'f] 8t = pgt—l + :ut

Y o

v o Jo ' °
01917 error ﬁﬂj'lllﬁllwuﬁﬂull']ﬂ 1 p W LUAZ DW e

M3NATOU Unit Root 19835115 Dickey-Fuller test Hlaun1sNAoIn1snaaousg 3

quM3 (At level) AD

AY, =, +¢, (random walk process)
AY =a+), | +¢, (random walk with drift)

AY =+ P+ W, + &, (random walk with drift tagd linear time trend)
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AUUATIUNNATOU
H,:y=0
H, :y#0

Y o ! S o 1A . A
DUIWONITY H, LaaaN Y, Nanvaue 1iie (nonstationary) 11184910 y=>10-p)lu

aums Y, = pY,_| +¢, uaaan a1y, imsnasumlasiienanlasuunlag

MINHNUINA 3 HAMINATOU Unit Root 1A83T Augmented Dickey-Fuller Test (At Level)

ADF Statistics MacKinnon Critical Value
Yoyaounsy  (MMAAWATIGH MANNNTIN W I _
J szAUTdIADY szAUTEIAY
M afauNUIaY I
3 5% 10%
YR ErEN)
I -4.602996* 1 -3.568379 -3.218382
P -3.383211** 1 -3.568379 -3.218382
PH -0.714530 13 -3.690814 -3.286909
i -1.546514 13 -3.690814 -3.286909
ip -2.029572 9 -3.632896 -3.254671
80 -3.893077* 2 -3.574244 -3.221728
HL 1.221249 13 -3.690814 -3.286909

@ Y

* 115 Null Hypothesis NzaviisdiAniosas 5
*+ 1§15 Null Hypothesis NszAuiodAnySooas 10

AN: IPMTMIUIV
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v o 4 =i
ﬂ"l‘i‘iJ‘i%N1mﬂ1!!ﬂﬂﬂ1ﬁﬂﬁ®du@)€lﬂq9]

=\ 1 QJ =) Q( 1
UUIANMNAAVTEITMIUsznamdulsz@nsmsannss a2e35mM 31 TTIAAILDY

1 9
I =) o

o w Y ' A 1 9y A 9y
NANFDIUDYNGA [t15engUs 21 OLS] A9 ﬂ?iﬂigﬂ1mﬂ1lﬁuﬂ1ﬁﬂﬂﬂ@ﬂﬂﬁ1ll15ﬂw1ulﬂ Iﬂﬂ

MM linavinvesmdsaesvesdrundounu landuanass [A1na1anasy: Eror term

'

@ 4 =

(@ulugazunumedydanyal e wio €)] vosmdunavesdulslianiosngea

=

[ a ,&' asn o w 9
VIANNANHUZIHYIIIBTNIINAIADIUUNGR

H 'd
mslitmasaeaiesngalumsiszinumdulsz@nsvowuusiaes desegniold

. gtuuuanuduiusyniedulsauiudulsdaszswdeinaaniou

4

zdoaanudunusouluFaduasa

@ a 1 " @ [ 1 1 1 @ a I
¥, dwlsoaszdeslilydnlsgu nanfe Tauiueu (Fuilsdaszazdeuilu

Non — Stochastic Variable)

v A %

a 9 (=} [ v I Aa 9 ] o a [ s
f. W’JLLIIi’f)ﬁi%ﬂ@thiJiJﬂ’ﬂiJﬁ‘JJWu‘ﬁl%ﬁlﬁuﬂﬂﬁﬁuﬂuim Wiﬂﬁﬁllﬂiﬂﬁingﬂﬁiu

a

o

anwduiusizaduiugunniulyl [ComX, X) # 1] [gnnmdulss@nTanduiug

(Correlation Coefficients) A5 a1 laindTnu 0.8] W%E)llliﬂi]iﬁﬂﬂlu?ﬂ Multicollinearity

@ A 9 = a a A g J
1. fnaanaoy (Error term) dz@edliminszneunulng Tasliaundedugud

1 § H I
sazfimanuulsdsiunil [€ ~ N (0,6° ), Tash EE€) = 0 uaz EE) = 0 wioillu

Homoskedasticity]
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2. arnaanaouIzdnd A nduRUTIZ 1190 UI09 15 oAl IR AD LI AN
A & a Y o o VoA . . v < [l
msnsznembudaszuniu [Cov(E, €) = EE, €) = 0 dmiunnmi i # j1 Wudfe il

’]ji‘llu 11 Autocorrelation

Y a 9 (= [ v Jdo o A
1. G]’JLL‘]J5E]ﬁi$%zﬁ@ﬂ"llliJﬂ’)ﬁJﬁiJWUﬁﬂ‘UGl’)ﬂ’d?ﬂlﬂﬁ@u

[

4
msdszanamanms oLs (3 lutimsudilymle) 12 Idaumsninmstsznaa asil

ln(NPI:HL) = 1.16114659 7 + 0.45046537 3In(I) +1.37012241 n(P) - 0.72038700 07In(P ;)
(1.127680) (1.233763) (2.070303) * (-1.176593 )

+0.23959926 46In(i) - 0.51423650 89In( ;)
(1.293392) (-3.451634 ) * > (3)

R’ =0.972271, Adjusted R’ =0.966939, F =182.3295, D.W. = 0.589411

@ v W

WY * udesiemsiied Ay nananszauiedinyiosay 5

‘lj'q_l?‘i"l Autocorrelation

. a X A Ao A o v o 2 "
ﬂiy,‘ﬁW Autocorrelation  NAVULUBDIVINNTNAIADTAUADDUNTUAUNUDTISHINNINY

7 4 { 13 a ' v ) o 1A
Iadnanamasuimnsznen lidludaszunnu [Cov(€, €)= E(E, €) =0 AMsuNnaAIM
¥

A an o w Y ~
NUFIUVRIITMINM AT DIUBINGA (OLS)

a

i 7 j] Faravoauud

mIfdnaamasulinnuanduiusseniedu vianadaymt Autocorrelation 921

=

'd
Glﬁﬁ’)ﬂi%ﬂmnlﬂT(?fllﬂi$ﬁ“l/l‘ﬁ“lJ’t]Qﬁhﬂ?iﬂﬂﬂ@ﬂﬂﬂﬂﬂﬁﬂmﬁhﬂﬂ Unbiased ALY

b2
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v
o

r'd v

AMANIA Efficiency (Annunilsiuvesduilszansoe lilindinga) slimsls oLs lu

Y a £ A 1 1 o 1 o
msdszmnumdulszansvesaumsnanosniaquania BLUE doudanaiinliaineinsain
a A A . A A o ' Ay
mavnaumsnanosnNly1 Autocorrelation Iamaaanasulumswensaigandngainly
= 4 o (Y A (5 '
Uyl Autocorrelation  wanIINUAIANULITUTIMVIAINMIAATDUVDIAITTINIM
[y a £ A o 1 . A I 2 o Y .. A o Y 1
dulsz@nT0190A1HINI1 (Underestimate) NA2592110 39751191 t-statistic DA ldgana

a

< a o ' §
anuilues e nazihungvoagnaanaala

mMsasvaeuyn Autocorrelation 10814 Breusch-Godfrey Test
ANNAFIUYDINTNATOY

. A = v
H,: No Serial Correlation 39D order [3 ziﬂ’m 2]

130 H;: P, = P, = 0 (Non-Autocorrelation)

ﬂiym Heteroskedasticity

d' 9 v o A

L { .
ey Heteroskedasticity 11uifayrininerveanuainaiamaoy (Error /Residuals: €)

Taganuuilslsiuvesiamamasuin ldnnaumsiszanamiin linedi [EE€) # 071 &4

Y

A as o w Y A
NUFIUYBIITNITNANTIUDING A [OLS]

a

AATOT LA

msnamamanaoulinnuulsdiiulinei vieinalyn Heteroskedasticity 93951197
'd
anlsznumdulszansvesaunisonnosdinedinmaiii@ Unbiased 1az Consistency LAYZ
= CZN . dy yas ' o a £
qudenuauiia Efficiency Hona1niimslgisns oLs  lumsilszanamduilszd@nsveq

i ~ 3 o 1 4 o
dun150Anooilioifayn1 Heteroskedasticity n9#11%A1ANAIAAADUNIATTIUUDIAD

]

4
=S

Y a A 1 I a [l 1
Uszinamduilszansvesaumsnaasstiamanaidlananudluas e dawalian t-statistic
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9 ' v A

H r'd
nuaals vesardulszdnsuaazaa liunrsede irldnsnageuanudgiuvenn

o a Q‘{ ] d' =) k)
Fuilszansluaumsanassuiannuuuyene lide

G]i’)i]ﬁﬁ)ﬂﬂﬂg'ﬁW Heteroskedasticity Tag 193535 White’s Heteroskedasitcity test
quNAgIu
H,: Homoscedasticity

H,: Heteroskedasticity

Normality test
. <3| Ay A A
Normality test WUMINATOUNMINTLIOUDN error term NABINMINTZNBLUVUNA

nadoulay “Jarque-Bera”

s (k+3)° g
JB=n|—+—— |,
n[b o X @

AuuAgIY
H,: error term ﬁmiﬂszmaﬁmuu normal
= o &
H,: error term UN1INTLIYAILLUUDU

v o v

sraUvedny OL=0.01

o
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M5HUINT 4 HANTAATIZVNTDARRITIFOURI8TTMIMasdeniooiiga: HL

Dependent Variable: HL
Method: Least Squares
Date: 05/08/13 Time: 01:39
Sample: 2547Q1 2554Q4
Included observations: 32

Variable Coefficient Std. Error t-Statistic Prob.
I 13.40188 4.796367 2.794174 0.0096
P 14476.30 4446.173 3.255900 0.0031
PH 4313.566 1402.638 3.075324 0.0049
R -37145.18 12015.10  -3.091541 0.0047
RB -42376.73 13063.05  -3.244014 0.0032
C -1198314. 209848.1 -5.710386 0.0000
R-squared 0.979514  Mean dependent var 802922.4
Adjusted R-squared 0.975575 S.D. dependent var 220647.1
S.E. of regression 34484.11  Akaike info criterion 23.90175
Sum squared resid 3.09E+10  Schwarz criterion 24.17657
Log likelihood -376.4279  F-statistic 248.6343
Durbin-Watson stat 0.732352  Prob(F-statistic) 0.000000
a a 4 9 . >
M31INUINT 5 HaMIAATIZHLUUI 1UY (Time Trend): Ratio
Dependent Variable: RATIO
Method: Least Squares
Date: 05/06/13 Time: 19:39
Sample: 2547Q1 2554Q4
Included observations: 32
Variable Coefficient Std. Error t-Statistic Prob.
C 0.106816 0.005126 20.83695 0.0000
@TREND -0.003195 0.000284  -11.24531 0.0000
R-squared 0.808254 Mean dependent var 0.057291
Adjusted R-squared 0.801863 S.D. dependent var 0.033340
S.E. of regression 0.014841  Akaike info criterion -5.522441
Sum squared resid 0.006607  Schwarz criterion -5.430833
Log likelihood 90.35906  F-statistic 126.4571
Durbin-Watson stat 0.152773  Prob(F-statistic) 0.000000
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MINWUINT 6 HANTIATIZHMIDRRRTIFoURIBTTMIMaIdeaToohiga n

NPL

Dependent Variable: LNNPLHL

Method: Least Squares

Date: 05/07/13 Time: 09:47
Sample: 2547Q1 2554Q4
Included observations: 32

Variable Coefficient Std. Error t-Statistic Prob.

LNI 0.450465 0.365115 1.233763 0.2283

LNP 1.370122 0.661798 2.070303 0.0485

LNPH -0.720387 0.612265  -1.176593 0.2500

LNR 0.239599 0.185249 1.293392 0.2072

LNRB -0.514237 0.148984  -3.451634 0.0019

C 1.161147 1.029678 1.127680 0.2698

R-squared 0.972271  Mean dependent var 10.51000
Adjusted R-squared 0.966939 S.D. dependent var 0.454191
S.E. of regression 0.082585  Akaike info criterion -1.982625
Sum squared resid 0.177326  Schwarz criterion -1.707800
Log likelihood 37.72200 F-statistic 182.3295
Durbin-Watson stat 0.589411  Prob(F-statistic) 0.000000
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Dependent Variable: LNNPLHL
Method: Least Squares
Date: 05/07/13 Time: 00:38
Sample (adjusted): 2547Q2 2554Q4
Included observations: 31 after adjustments
Convergence achieved after 25 iterations

9 H
¥ A

99

33N2: NPL

Variable Coefficient Std. Error t-Statistic Prob.
LNI 0.176604 0.082171 2.149227 0.0419
LNP 0.811549 0.183055 4.433357 0.0002
LNPH 0.576922 0.169507 3.403540 0.0023
LNR -0.316315 0.103477  -3.056850 0.0054
LNRB -0.148814 0.039118 -3.804201 0.0009
C 0.324356 4.885878 0.066386 0.9476
AR(1) 0.987663 0.030534 32.34630 0.0000
R-squared 0.998220 Mean dependent var 10.49994
Adjusted R-squared 0.997774  S.D. dependent var 0.458064
S.E. of regression 0.021610 Akaike info criterion -4.635687
Sum squared resid 0.011207  Schwarz criterion -4.311883
Log likelihood 78.85314  F-statistic 2242.639
Durbin-Watson stat 1.773048 Prob(F-statistic) 0.000000
Inverted AR Roots .99
A151901INA 8 WA Multicollinearity 1INANMIOADDULFIHDY
LNHHL LNI LNP LNPH LNR LNRB
LNHHL 1.000000 0.976784 0.977109 0.973374 0.965874 0.953171
LNI 0.976784 1.000000 0.998005 0.996973 0.988556 0.990299
LNP 0.977109 0.998005 1.000000 0.999031 0.990579 0.991217
LNPH 0.973374 0.996973 0.999031 1.000000 0.992310 0.992143
LNR 0.965874 0.988556 0.990579 0.992310 1.000000 0.988252
LNRB 0.953171 0.990299 0.991217 0.992143 0.988252 1.000000




AISNUINN 9 Aa Autocorrelation %1ﬂﬁllﬂ1‘iﬂﬂi‘l@ﬂl%\1‘%}’ﬂu: I

Breusch-Godfrey Serial Correlation LM Test:

9
[

ni

F-statistic 8.410891  Prob. F(2,24) 0.001705
Obs*R-squared 13.18651  Prob. Chi-Square(2) 0.001370
Test Equation:
Dependent Variable: RESID
Method: Least Squares
Date: 05/07/13 Time: 13:59
Sample: 2547Q1 2554Q4
Included observations: 32
Presample missing value lagged residuals set to zero.
Variable Coefficient Std. Error t-Statistic Prob.
LNIOO 0.011609 0.298014 0.038956 0.9692
LNPOO -0.304880 0.571289  -0.533671 0.5985
LNPHO00 0.408013 0.522004 0.781628 0.4421
LNROO -0.159432 0.161764  -0.985585 0.3342
LNRBOO 0.053765 0.124830 0.430701 0.6705
C 0.015497 0.858365 0.018054 0.9857
RESID(-1) 0.731997 0.213893 3.422260 0.0022
RESID(-2) -0.026757 0.241809  -0.110653 0.9128
R-squared 0.412079 Mean dependent var 1.18E-15
Adjusted R-squared 0.240601  S.D. dependent var 0.075632
S.E. of regression 0.065908 Akaike info criterion -2.388787
Sum squared resid 0.104254  Schwarz criterion -2.022353
Log likelihood 46.22060 F-statistic 2.403112
Durbin-Watson stat 1.382076  Prob(F-statistic) 0.051546
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m‘nawmnﬁ 10 Wa Autocorrelation mﬂﬁiJﬂﬁﬂﬂi‘l?JEJlﬁTf\iG%}@u: ﬂ‘Nﬁ 2
Breusch-Godfrey Serial Correlation LM Test:
F-statistic 0.073344  Prob. F(2,22) 0.929508
Obs*R-squared 0.205327  Prob. Chi-Square(2) 0.902431
Test Equation:
Dependent Variable: RESID
Method: Least Squares
Date: 05/07/13 Time: 14:01
Sample: 2547Q2 2554Q4
Included observations: 31
Presample missing value lagged residuals set to zero.
Variable Coefficient Std. Error t-Statistic Prob.
LNIOO 0.010843 0.091781 0.118145 0.9070
LNPOO 0.009156 0.196368 0.046627 0.9632
LNPHOO -0.011931 0.179603  -0.066432 0.9476
LNROO -0.004389 0.113147  -0.038788 0.9694
LNRBOO -0.003551 0.041900  -0.084740 0.9332
C -0.106272 5.108461 -0.020803 0.9836
AR(1) -0.000596 0.031950  -0.018661 0.9853
RESID(-1) 0.087282 0.240563 0.362826 0.7202
RESID(-2) -0.029096 0.236174  -0.123195 0.9031
R-squared 0.006623 Mean dependent var 1.17E-13
Adjusted R-squared -0.354604 S.D. dependent var 0.019328
S.E. of regression 0.022496  Akaike info criterion -4.513300
Sum squared resid 0.011133  Schwarz criterion -4.096981
Log likelihood 78.95615  F-statistic 0.018336
Durbin-Watson stat 1.913469  Prob(F-statistic) 0.999998
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MW UINA 11 KA Autocorrelation I1NTUN1T ECM

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.138324  Prob. F(2,22) 0.871567
Obs*R-squared 0.384982  Prob. Chi-Square(2) 0.824902
Test Equation:
Dependent Variable: RESID
Method: Least Squares
Date: 05/07/13 Time: 13:22
Sample: 2547Q2 2554Q4
Included observations: 31
Presample missing value lagged residuals set to zero.
Variable Coefficient Std. Error t-Statistic Prob.
D(LNI0O) -0.002331 0.090943  -0.025627 0.9798
D(LNPO0O) -0.006179 0.184776  -0.033440 0.9736
D(LNPHO00) -0.002726 0.180476  -0.015106 0.9881
D(LNRO0O) 0.010376 0.106831 0.097130 0.9235
D(LNRBOO) -0.003037 0.041083  -0.073913 0.9417
C -0.000401 0.005795  -0.069247 0.9454
ERROR(-1) 0.003878 0.063036 0.061523 0.9515
RESID(-1) 0.022005 0.250655 0.087791 0.9308
RESID(-2) -0.121781 0.241068  -0.505171 0.6185
R-squared 0.012419  Mean dependent var 4.25E-18
Adjusted R-squared -0.346702  S.D. dependent var 0.018596
S.E. of regression 0.021580 Akaike info criterion -4.596373
Sum squared resid 0.010246  Schwarz criterion -4.180055
Log likelihood 80.24379  F-statistic 0.034581
Durbin-Watson stat 1.856435  Prob(F-statistic) 0.999978
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MINWUINT 12 WA Heteroskedasticity (No cross terms) mﬂaumsaﬂaaa@ﬁau: fl

White Heteroskedasticity Test:

F-statistic 1.081222  Prob. F(10,20) 0.419905
Obs*R-squared 10.87811  Prob. Chi-Square(10) 0.367093
Test Equation:
Dependent Variable: RESID*2
Method: Least Squares
Date: 05/07/13 Time: 14:02
Sample: 2547Q2 2554Q4
Included observations: 31
Variable Coefficient Std. Error t-Statistic Prob.
C 0.034313 0.127809 0.268472 0.7911
LNIOO 0.048104 0.039008 1.233165 0.2318
LNI00”2 -0.002461 0.002097  -1.173812 0.2543
LNPOO -0.052518 0.117479  -0.447039 0.6597
LNP00"2 0.001955 0.005407 0.361623 0.7214
LNPHOO -0.062637 0.112705  -0.555761 0.5845
LNPH00"2 0.003130 0.005536 0.565361 0.5781
LNROO 0.117633 0.042838 2.745983 0.0125
LNRO0"2 -0.006092 0.002206  -2.762203 0.0120
LNRBOO -0.039797 0.019901 -1.999696 0.0593
LNRB00"2 0.002187 0.001070 2.044181 0.0543
R-squared 0.350907 Mean dependent var 0.000362
Adjusted R-squared 0.026360 S.D. dependent var 0.000508
S.E. of regression 0.000501  Akaike info criterion -12.08779
Sum squared resid 5.02E-06  Schwarz criterion -11.57896
Log likelihood 198.3608  F-statistic 1.081222
Durbin-Watson stat 2.473923  Prob(F-statistic) 0.419905
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MINWUINT 13 WA Heteroskedasticity (cross terms) Mﬂﬁi\lﬂﬁi‘lﬂﬂ@m%ﬂc}?}@u: fl

White Heteroskedasticity Test:

F-statistic 1.499017 Prob. F(15,15) 0.221125
Obs*R-squared 18.59512  Prob. Chi-Square(15) 0.232671
Test Equation:
Dependent Variable: RESID*2
Method: Least Squares
Date: 05/07/13 Time: 14:02
Sample: 2547Q2 2554Q4
Included observations: 31
Collinear test regressors dropped from specification
Variable Coefficient Std. Error t-Statistic Prob.
C 0.227143 0.341272 0.665577 0.5158
LNIOO 0.018094 0.169078 0.107018 0.9162
LNIOO"2 -0.012022 0.047822 -0.251399 0.8049
LNIOO*LNPOO 0.011184 0.073510 0.152143 0.8811
LNIOO*LNPHO0O0 0.009414 0.011769 0.799880 0.4363
LNIOO*LNROO -0.007747 0.041424  -0.187005 0.8542
LNIOO*LNRBO0O 0.006061 0.056279 0.107695 0.9157
LNPOO -0.043769 0.210022 -0.208400 0.8377
LNPOO*LNROO 0.007117 0.047029 0.151330 0.8817
LNPOO*LNRBOO -0.014555 0.043709 -0.332991 0.7437
LNPHO00 -0.084916 0.104412 -0.813281 0.4288
LNROO -0.005442 0.157526 -0.034546 0.9729
LNR0O0O"2 0.015312 0.018883 0.810893 0.4301
LNROO*LNRBOO -0.031628 0.016675 -1.896721 0.0773
LNRBOO 0.089879 0.130352 0.689515 0.5010
LNRB00"2 0.017219 0.013207 1.303769 0.2120
R-squared 0.599843 Mean dependent var 0.000362
Adjusted R-squared 0.199685 S.D. dependent var 0.000508
S.E. of regression 0.000454  Akaike info criterion -12.24893
Sum squared resid 3.10E-06  Schwarz criterion -11.50881
Log likelihood 205.8584  F-statistic 1.499017
Durbin-Watson stat 2.857319  Prob(F-statistic) 0.221125
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MINNUINT 14 Ha Heteroskedasticity (No cross terms) mﬂaumsaﬂaaa@ﬁau: fl

White Heteroskedasticity Test:

F-statistic 2.961972 Prob. F(12,18) 0.018485
Obs*R-squared 20.57860 Prob. Chi-Square(12) 0.056902
Test Equation:
Dependent Variable: RESID*2
Method: Least Squares
Date: 05/07/13 Time: 13:23
Sample: 2547Q2 2554Q4
Included observations: 31
Variable Coefficient Std. Error t-Statistic Prob.
C 7.15E-06 0.000173 0.041226 0.9676
D(LNIOO) -0.000451 0.001886  -0.238988 0.8138
(D(LNI00))"2 -0.007526 0.009446 -0.796768 0.4360
D(LNPO0O) -0.000730 0.008073 -0.090406 0.9290
(D(LNPOQ0))"2 0.011800 0.040059 0.294562 0.7717
D(LNPHO00) -0.004639 0.008476 -0.547279 0.5909
(D(LNPHO00))"2 -0.025266 0.036374  -0.694632 0.4962
D(LNRO0O) 0.001344 0.002106 0.638280 0.5313
(D(LNRO00))"2 -0.001845 0.014357  -0.128483 0.8992
D(LNRBOO) 0.002537 0.000766 3.310537 0.0039
(D(LNRBO00))*2 0.015468 0.003355 4.610966 0.0002
ERROR(-1) -0.001386 0.001133 -1.223480 0.2369
ERROR(-1)"2 0.016912 0.009175 1.843299 0.0818
R-squared 0.663826  Mean dependent var 0.000335
Adjusted R-squared 0.439710 S.D. dependent var 0.000422
S.E. of regression 0.000316  Akaike info criterion -12.98880
Sum squared resid 1.79E-06  Schwarz criterion -12.38745
Log likelihood 214.3264  F-statistic 2.961972
Durbin-Watson stat 2.633025 Prob(F-statistic) 0.018485
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MINWUINT 15 A Heteroskedasticity (cross terms) ﬂiﬂﬁi\lﬂﬁi‘lﬂﬂ@m%ﬂ‘%}@u: A3 2

White Heteroskedasticity Test:

F-statistic 0.866041  Prob. F(27,3) 0.654855
Obs*R-squared 27.47502  Prob. Chi-Square(27) 0.438405
Test Equation:
Dependent Variable: RESID2
Method: Least Squares
Date: 05/07/13 Time: 13:24
Sample: 2547Q2 2554Q4
Included observations: 31
Variable Coefficient Std. Error t-Statistic Prob.
C -0.000346 0.000563 -0.614510 0.5823
D(LNIOO) 0.005973 0.007427 0.804217 0.4801
(D(LNI00))*2 -0.016784 0.063064 -0.266149 0.8074
(D(LNI00))*(D(LNP00)) -0.136351 0.255735 -0.533171 0.6309
(D(LNI00))*(D(LNPHO00)) 0.389372 0.540748 0.720061 0.5235
(D(LNI00))*(D(LNRO00)) -0.052230 0.160346 -0.325732 0.7660
(D(LNI00))*(D(LNRB00)) -0.022619 0.045303 -0.499287 0.6519
(D(LNI00))*ERROR(-1) 0.105834 0.094711 1.117439 0.3452
D(LNPO0O0) 0.001923 0.016619 0.115688 0.9152
(D(LNPOO))"2 -0.176822 0.408820 -0.432518 0.6946
(D(LNPO00))*(D(LNPHO00)) 0.197714 0.595260 0.332147 0.7616
(D(LNP00))*(D(LNRO00)) 0.306952 0.464333 0.661061 0.5558
(D(LNP00))*(D(LNRB00)) 0.038900 0.094996 0.409488 0.7097
(D(LNP00))*ERROR(-1) 0.069597 0.155723 0.446928 0.6852
D(LNPHO00) -0.023120 0.028333 -0.816000 0.4743
(D(LNPHO00))"2 -0.205990 0.346591 -0.594332 0.5941
(D(LNPHO00))*(D(LNRO00)) -0.331428 0.372151 -0.890574 0.4388
(D(LNPHO00))*(D(LNRB00)) -0.095293 0.104080 -0.915580 0.4274
(D(LNPH00))*ERROR(-1) -0.237329 0.299501 -0.792416 0.4860
D(LNRO00) 0.004150 0.007669 0.541091 0.6260
(D(LNRO00))*2 0.011187 0.072170 0.155010 0.8867
(D(LNR00))*(D(LNRBO00)) 0.024253 0.045801 0.529533 0.6331
(D(LNRO0O0))*ERROR(-1) -0.022528 0.144226 -0.156196 0.8858
D(LNRBO0O) 7.00E-05 0.003106 0.022525 0.9834
(D(LNRBO00))"2 0.022106 0.023020 0.960280 0.4078
(D(LNRB00))*ERROR(-1) 0.021088 0.049147 0.429086 0.6968
ERROR(-1) -0.005346 0.004780 -1.118401 0.3449
ERROR(-1)"2 0.002732 0.038273 0.071382 0.9476
R-squared 0.886291  Mean dependent var 0.000335
Adjusted R-squared -0.137091  S.D. dependent var 0.000422
S.E. of regression 0.000450  Akaike info criterion -13.10505
Sum squared resid 6.07E-07  Schwarz criterion -11.80983
Log likelihood 231.1282  F-statistic 0.866041
Durbin-Watson stat 2.256550  Prob(F-statistic) 0.654855
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A1519WHINT 16 WA Unit Root — Residual 1INTUATDADDUIFIHOU

Null Hypothesis: ERROR has a unit root
Exogenous: None
Lag Length: 0 (Automatic based on SIC, MAXLAG=7)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.804215 0.0066
Test critical values: 1% level -2.641672
5% level -1.952066
10% level -1.610400
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ERROR)
Method: Least Squares
Date: 05/07/13 Time: 10:25
Sample (adjusted): 2547Q2 2554Q4
Included observations: 31 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
ERROR(-1) -0.367527 0.131062  -2.804215 0.0088
R-squared 0.207189 Mean dependent var 0.001449
Adjusted R-squared 0.207189  S.D. dependent var 0.059006
S.E. of regression 0.052539  Akaike info criterion -3.022786
Sum squared resid 0.082811  Schwarz criterion -2.976528
Log likelihood 47.85318 Durbin-Watson stat 1.697593
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M5 INUINA 17 Wa Unit Root — Au1ls LNPH

Null Hypothesis: LNPH has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 13 (Automatic based on SIC, MAXLAG=13)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.767941 0.9500
Test critical values: 1% level -4.571559
5% level -3.690814
10% level -3.286909
msnwmnﬁ 18 Wa Unit Root — A5 LNP
Null Hypothesis: LNP has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic based on SIC, MAXLAG=13)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.140668 0.1156
Test critical values: 1% level -4.296729
5% level -3.568379
10% level -3.218382
msnwmnﬁ 19 Wa Unit Root — Al R
Null Hypothesis: R has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 13 (Automatic based on AIC, MAXLAG=13)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.546514 0.7734
Test critical values: 1% level -4.571559
5% level -3.690814

10% level -3.286909

108



M5 INUINA 20 Wa Unit Root— @5 1

Null Hypothesis: | has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic based on SIC, MAXLAG=7)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.602996 0.0048
Test critical values: 1% level -4.296729
5% level -3.568379
10% level -3.218382
ﬂﬁNNu’Jﬂ‘ﬁ 21 #Wa Unit Root — autls p
Null Hypothesis: P has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic based on AIC, MAXLAG=13)
t-Statistic Prob.”
Augmented Dickey-Fuller test statistic -3.383211 0.0727
Test critical values: 1% level -4.296729
5% level -3.568379
10% level -3.218382
ﬂﬁNNu’Jﬂ‘ﬁ 22 #a Unit Root — auils PH
Null Hypothesis: PH has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 13 (Automatic based on AIC, MAXLAG=13)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.714530 0.9555
Test critical values: 1% level -4.571559
5% level -3.690814

10% level -3.286909
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MSHUINA 23 W@ Unit Root — #1115 RB

Null Hypothesis: RB has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 9 (Automatic based on AIC, MAXLAG=13)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.029572 0.5540
Test critical values: 1% level -4.440739
5% level -3.632896
10% level -3.254671
msnwmnﬁ 24 Wa Unit Root — @15 HL
Null Hypothesis: HL has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 13 (Automatic based on AIC, MAXLAG=13)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 1.221249 0.9998
Test critical values: 1% level -4.571559
5% level -3.690814
10% level -3.286909
m‘nawmnﬁ 25 #Wa Unit Root — gy Ratio
Null Hypothesis: RATIO has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 2 (Automatic based on SIC, MAXLAG=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.893077 0.0255
Test critical values: 1% level -4.309824
5% level -3.574244

10% level -3.221728
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M5 INUINA 26 Wa Unit Root— @115 R

Null Hypothesis: D(R,2) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic based on SIC, MAXLAG=12)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.822668 0.0000
Test critical values: 1% level -3.679322
5% level -2.967767
10% level -2.622989
msnwmnﬁ 27 Wa Unit Root — @215 R
Null Hypothesis: D(R) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic based on AIC, MAXLAG=12)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.723391 0.0819
Test critical values: 1% level -3.670170
5% level -2.963972
10% level -2.621007
msnwmnﬁ 28 Wa Unit Root — @autds P
Null Hypothesis: D(P) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 13 (Automatic based on AIC, MAXLAG=13)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.132015 0.0238
Test critical values: 1% level -4.616209
5% level -3.710482

10% level -3.297799
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MSHUINA 29 #a Unit Root — @u11ls PH

Null Hypothesis: D(PH) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 12 (Automatic based on AIC, MAXLAG=13)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.514595 0.0680
Test critical values: 1% level -4.571559
5% level -3.690814
10% level -3.286909
msnwm'nﬁ 30 Wa Unit Root — au1ls RB
Null Hypothesis: D(RB) has a unit root
Exogenous: Constant
Lag Length: 8 (Automatic based on AIC, MAXLAG=13)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.923591 0.0587
Test critical values: 1% level -3.769597
5% level -3.004861
10% level -2.642242
M519WHINTA 31 Wa Unit Root — A5 LNPH
Null Hypothesis: D(LNPH) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 12 (Automatic based on AIC, MAXLAG=13)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.446455 0.0765
Test critical values: 1% level -4.571559
5% level -3.690814

10% level -3.286909
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MSHUINA 32 W@ Unit Root — #1115 LNP

Null Hypothesis: D(LNP) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 13 (Automatic based on AIC, MAXLAG=13)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.576734 0.0629
Test critical values: 1% level -4.616209
5% level -3.710482
10% level -3.297799
msnwmnﬁ 33 Wa Unit Root — #2115 HL
Null Hypothesis: D(HL,2) has a unit root
Exogenous: Constant
Lag Length: 12 (Automatic based on AIC, MAXLAG=12)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.624098 0.0003
Test critical values: 1% level -3.886751
5% level -3.052169
10% level -2.666593
ﬂﬁNNu‘Jﬂﬁ 34 Wa Unit Root — autls 1
Null Hypothesis: D(1,2) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 2 (Automatic based on SIC, MAXLAG=7)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.590700 0.0001
Test critical values: 1% level -4.339330
5% level -3.587527

10% level -3.229230
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M5 INUINA 35 Wa Unit Root — #1115 Ratio

Null Hypothesis: D(RATIO,2) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 4 (Automatic based on SIC, MAXLAG=7)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.352919 0.0011
Test critical values: 1% level -4.374307
5% level -3.603202
10% level -3.238054
ﬂﬁNN‘H’mﬁ 36 wamﬁmiwﬁ ECM
Dependent Variable: D(LNNPLHL)
Method: Least Squares
Date: 05/07/13 Time: 11:08
Sample (adjusted): 2547Q2 2554Q4
Included observations: 31 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(LNI) 0.188300 0.079231 2.376580 0.0258
D(LNP) 0.869433 0.174240 4.989848 0.0000
D(LNPH) 0.505822 0.170701 2.963212 0.0068
D(LNR) -0.273806 0.098579 -2.777521 0.0105
D(LNRB) -0.163035 0.038600 -4.223706 0.0003
C 0.028102 0.005471 5.136943 0.0000
ERROR(-1) -0.082034 0.057275 -1.432294 0.1650
R-squared 0.955391 Mean dependent var -0.055942
Adjusted R-squared 0.944239 S.D. dependent var 0.088046
S.E. of regression 0.020791  Akaike info criterion -4.712909
Sum squared resid 0.010374  Schwarz criterion -4.389106
Log likelihood 80.05009 F-statistic 85.66878
Durbin-Watson stat 1.791554  Prob(F-statistic) 0.000000
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