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5.1

5.2

Multicollinearity
243

(Assumption )

242 2

(Real Term)

Double Counting

52

2034 -
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Generalized Least Squares (GLS) ~ Quadratic Loss Function (QLF)I
( )

3. (Minimum Loan Rate
MLR)

Factor Analysis ( )

6. 2534-2538
( ) 2539-2542
a

51

Q
SUPPLY

Y
i (MLR) 0%

YEN

FR ER



o1( )

P
PG
E
53
(Economic time series)
mean  variance 1
(
Cointegration
(Real Term)
Q
SUPPLY,
YR1
K
PGR
PR
YENR,
ERR,

ER

o4

%

OLS
(Spurious relation)
non-stationary stochastic process
, 2538 : 2055 )
Stationary
non-stationary
t
t
t Real Term
t Real Term
t Real Term
t Real Term
t Real Term
t Real Term
t Red Term
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1 YR, PGR , ER IR, multicollinearity
Correlation Matrix lticollinearity
PR, ER,
5.2 Correlation Matrix Q, SUPPLY, PR, YR PGR, IR, ER,
ERR,0  YENR,
Q SUPPLY PR YR PGR IR ERR ER YENR
Q 10000 09572 -05659 0.2835 -0.4887 00224 0.539 06059 -0.0814
SUPPLY 09572 10000 -0.6734 01547 -04166 01138 01916 0.7198 -0.1240
PR -05659 -06734 1.00 03122 01156 -0.2502 -0.2648 -0.8023 0.3090
YR 0283 01547 03122 1.00 -0.2679 -0.4188 -0.1916 -0.3410 0.4124
PGR  -04887 -04166 0.1156 -0.2679 10000 05455 0. 58 01081 0.
IR 00224 01138 -0.2502 -0.4188 0.5455 1. 00 -0.0130 05697 -0.3760
ERR 01539 01916 -0.2648 -0.1916 0. 58 -0.0130 1. 0.3206 0.0862
ER 06059 07198 -0.8023 -0.3410 0.108L 05697 032  1.00 -0.3034
YENR -0.0814 -0.1240 03090 04124 00606 -0.3760 0.0862 -0.3034 1. 00
Log Form log-linear
functional fonn Correlation Matrix
multicollinearity InPR, InER,
5.3 Correlation Matrix InQ,, INSUPPLY, InPR, ,InYR, .InPGR,,
IniR,, INER,, INERR,  InYENR,
INQ InSUPPLY InPR YR [PGR InR InERR InER InYENR
InQ 10000 09588 -0.6061 0.2877 -04047 01054 03102 06508 -0.1211
INSUPPLY 09588  1.0000 -0.5668 0.3545 -0.5010 0.0155 0.2418 05731 -0.1297
PR -0.6061 -05668 1. 00 0.2889 0.1073 -0.3145 -0.4048 -0.7959 0.2935
In'YR 02877 0355 02889 100 -031 -03999 -02 8 -0.3101 0.3616
InPGR 04047 -05010 01073 -0.31 100 04199 01233 0. 0.0646
IR~ 01054 0015 -0.3145 -0.3999 04199 1.00 02432 05903 -0.3904
INERR 03102 02418 -04048 -02 8 01233 02432 1.00 05052 0.0348
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53( ) Correlation Matrix InQt, INSUPPLY,, InPR, ,InYRt,
IPGR, 1IniR,, INER,, INERR,  InYENR,

0 InSUPPLY InPR InYR InPGR InR InERR INER InYENR
INER 06508 05731 -0.7959 -0.3101 0.0906 0.5903 05052 1.0000 -0.2989
INYENR -0.1211  -0.1297 02935 03616 00646 -0.3904 0.0348 -0.2989 1.0000

2 (Stationary or Unit Root Tests)
"Augmented Dickey-Fuller (ADF) Test" lag
lagin lag Akaike info criterion (
Q 7SUPPLY, 7TPR , YR, 7PGR, TiR, 7TERR, 7
YENR, E Log Form

HO: Xt non-stationary
H : Xt stationary

5.4 stationary level

Q SUPLY PR YR PGR IR ERR YENR ER
lag 3 1 3 3 | 3 1 1 2
T -1534 1205 -1566 2373 3212 0795 -2303 2771 0507

5.5 stationary level

INQ InSUPPLY InPR  InYR InPGR IR INERR InYENR  InER
lag 1 L 3 1 1 3 1 1 2
218 1527 1598 -1642 2920 0409 -1916  -2590  -0.559
Critical value 1% -=-3.4928
Critical value  5%=-2.8887
Critical value  10%=-2.5811

non-stationary
level  Critical value 5% PGR  InPGR  non-stationary level  Critical
value 1% : (HO) stationary
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level  Critical value 1% 14 different

5.6 stationary 14 difference

0 SUPPLY PR YR PGR IR ERR YENR ER
Lag 1 1 2 2 2 2 1 1 1
x 1034 9148 5088 4721 -4620 -485%6 -7.273 -1.324 -58%

0.7 stationary |4 difference

InQ  InSUPPLY  InPR  InYR InPGR  IniR  InERR InYENR  InER

Lag 1 1 2 2 1 2 1 1 1

x -8820  -8994 5817 5014 6052 3787 1148 -6918  -5.440
Critical value 1% =-3.4940
Critical value  5%=-2.8892
Critical value  10%=-2.5813

(HO)  first difference

non-stationary |x | Critical value 1%
stationary 1 " different Critical value 1%
stationary OLS Two Stage-least
Squares
54
1) - @

Two Stage-least Squares 2534 2542
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Linear Fonn  Log Form

Instrument Variables
Linear Form
LinearForm (1)

Q = 1228552 - 29.3284 PR - 1487288 PGR + 0.5009 YR  + 1193700 ERR
STD (126434.1) (3.3237) (350885.9) (0.0777) (672781.9)
tvalue  (9.7169)* (-8.6967)% (-4.2387)* (6.4457)* (1.7743)%*

+0.5553 AR(1) -0.0578 AR(16)
STD (0.0919) (0.0699)
t-value (6.0426)* [-0.8260]
R-squared 0.8436  Adjusted R-squared 0.8325
F-statistic 79.789  Durbin-Watson statistic 2.0997
Root Mean Squared Error 1402849  Mean Absolute Error 1171319
Mean Abs. Percent Error 16.2674  Thell Inequality Coefficient 0.0789
* 95%
* 90%

Autocorrelation
Autocorrelation 'y
(R)
84.36 %
84.36 %
Two Stage-least Squares "
Instrument Variable
Root Mean

Squared Error Mean Absolute Error 2
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(Independent Variables) (Dependent Variable)
2 Log

Form Mean Absolute Percent Error

16.277 %

Theil Inequality Coefficient
0-1 0
0.08
MWD Test
Linear Form (2)
Q = 1303254 - 31298 PR - 1287305 PGR +04427 YR + 1059329 ERR
STD (172371.3) (4.8051) (500407.9) 0.0919) (1240148)
t-value (7.5605)* (-6.5135)* (-2.5725)* (4.8159) (0.8542)
-50130.7 ZD1 +0.5667 AR(1) -0.018 AR(16)
STD (30757.15) (0.1080) (0.0927)
t-value (-1.6299)** (5.2460)* [-0.1929]
R-squared 0.8633  Adjusted R-squared 0.8492
F-statistic 632991  Durbin-Watson statistic 1.9988
* 95%
xx 90%
: ZDI
Linear Form Log Form
(Coefficient)
90% Log Form

Linear Form Linear Form ( Linear Form (1))



( Linear Form (1))
(Constant)
95%
29.33
29.33
0.50 1
0.50

1487288 1
1487288

90% ,

95%
} Log Form
J L £Form (1)
Q= 1515410 - 15485 IPR - 14791 InPGR + 16254 InYR
STD (20.4519) (1.9703) (0.4076) (0.2517)
tvalue  (7.4096)* (-7.8594)* (-3.6289)* (6.4589)*
+0.0539 INERR ~ + 0.5139 AR(1) 0.0619 AR(16)

STD (0.0312) (0.0972) (0.0822)
t-value (1.7294)* (5.2851)* [-0.7535]

R-squared 0.8342  Adjusted R-squared 0.8225

61
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F-statistic 75.3043  Durbin-Watson statistic 19178
Root Mean Squared Error 02001  Mean Absolute Error 0.1580
Mean Abs. Percent Error 14175 Theil Inequality Coefficient 0.0089
* 95%
* 90%
Log Form Autocorrelation
Autocorrelation \!
(R2 Linear Form  8342% Root
Mean Squared Error ~ Mean Absolute Error 2
Linear Form take log 2
Linear Form

58 Root Mean Squared Error - Mean Absolute Error
Linear Form  Log Form

Linear Form ( ) Log Form
Root Mean Squared Error 9.5488 0.2001
Mean Absolute Error 9.3685 0.1580
2 Log Form
Log Form Mean Absolute Percent Error
1482 %
Theil Inequality Coefficient
0.009 ]
Log Form ]
] MWD Test

Log Form (2)
INQ= 199.3889  -195618 PR -0.7700 InPGR  + 1.3509 InYR

SO (30.7557) (2.7788) (0.5826) (0.3219)
tvalue  (6.4830)* (-7.0397)" (-1.3217) (4.1971)*



+00020 INERR - 340E-06ZD2 +0.4647 AR(L)  + 00064 AR(16)

STD (0.0594) (1.12E-05) (0.1139) (0.1024)
t-value (0.0486) (-0.3038) (4.0815)* (0.0621)
R-squared 0.8392 Adjusted R-squared 0.8227
F-statistic 53.9855  Durbin-Watson statistic 1.7839
* 95%
* 90%
D2
Log Form Linear Form
, ' 90%
Log Form ( Log Form (1))
Linear Form
( Log Form (1))
1549
1
1549
163 1
163
148
] 14
90%

63

95%



AR()

Log Form
Log Form (1) 90%

Log Form

Log Form (3)
0 = 1689266 - 16.9639 InPR + 1.5056 InYR - 1.2002 InPGR

STD (19.1843) (1.9086) (0.2537) (0.3968)
t-value (8.8054)* (-8.8883)* (5.9345) (-3.0246)*
+05397 AR(1)  -0.0844 AR(16)
STD (0.0944) (0.0800)
t-value (5.7185)* (-1.0545)
R-squared 08211  Adjusted R-squared 0.8107
F-statistic 83.6843  Durbin-Watson statistic 1.9686
Root Mean Squared Error 0.2099  Mean Absolute Error 0.1724
Mean Abs. Percent Eror 15443 Thell Inequality Coefficient  0.0093
* 95%
** ‘ 90%
(R)
8211 % Root Mean Squared Error -~ Mean Absolute Error 2
Log Form

Log Form Log Form (1)

64



Error 154 %
Coefficient 0.009

Form (1)

95% Log Form
Form (3))

Log Form (1) Log Form (3)

1696

120
2541-2542

65

Mean Absolute Percent
Log Form (1)
Theil  Inequality

Log
( Log
Log Form
151
120



MWD Test

Instrument Variables

Linear Form (1)

SUPPLY =- 24479  + 05307 PR
STD (9887.36) (0.2260)
tvalue (-2.4758)* (2.3486)*
+6398.562 ER
STD (1651.752)

t-value (3.8738)*

AR(1)
Two Stage-least Squares
Linear Form  Log Form
Linear Form
- 115652 R - 2631.08 YENR
(3154.068) (1800.216)
(-3.8738) (-1.4615)
+0.3152 AR(1)
(0.1160)
(2.7172)*

66



R-squared
F-statistic
Root Mean Squared Error
Mean Abs. Percent Error

*

*%

Mean Absolute Error

Mean Absolute Percent Error

Theil Inequality Coefficient

Linear Form (2)
- 0.2402 PR

SUPPLY= 9714.866
STD (2807.813)

tvalue (3.4599)

- 449,867 ER
(938.262)

STD

[-value

R-squared
F-statistic

*

*%

6/

03866  Adjusted R-squared 0.3862
25.3273  Durhin-Watson statistic 0.9008
315.2552  Mean Absolute Error 255.3937
40,3262 Theil Inequality Coefficient 0.1769
95%
9%
Autocorrelation
R) 1 38.66%
38.66% Root Mean Squared Error
Log Form
40.33 %
0.177
MWD Test *

+ 3580453 IR+ 2394.006 YENR

(3105.492) (1232.638)
(L.1529) (1.9422)
- 253.288 281 T0.8209 AR(1)
(54.2571) (0.0654;
(-4.6691) (12.5561)'

0.8651

104.8617

Adjusted R-squared
Durbin-Watson statistic

95%

90%



68

281
Linear Form Log
Form , (Coefficient)
95% Log Form
Linear Form Linear Form ( Linear Form (1))
Linear ,
Linear Form (1) Autocorrelation
Log Form
Linear Form (1)
95%
Log Form

Log Form (1)

INSUPPLY = -41.0582 + 4.6848 InPR -0.8671 InIR - 0.5743 InYENR

STD (14.7858) (1.3901) (0.3857) (0.3463)
t-value (-2.7769)% (3.3701)* (-2.2480)* (-1.6587)*

+3.6127 InER  +0.8691 AR(1)
STD (0.8403) (0.0521)
t-value (4.2995)* (16.6900)*
R-squared 0.8733  Adjusted R-squared 0.8670
F-statistic 138.6195  Durbin-Watson statistic 2.0028
Root Mean Squared Error 0.2856  Mean Absolute Error 0.2293
Mean Abs. Percent Error 19678  Thell Inequality Coefficient 0.0126
¥ 95%
* 90%

Log Form

Autocorrelation

(R2



87.33% Root Mean Squared Error -~ Mean Absolute Error
Linear Form
59 Root Mean Squared Error ~ Mean Absolute Enror
Linear Form  Log Form
Linear Form ( ) Log Form
Root Mean Squared Error 5.7534 0.2856
Mean Absolute Error 55428 0.2209
2 Log Form

Log Form Mean Absolute Percent Error
198 % Theil
Inequality Coefficient 0.013

MWD Test

«

Log Form (2)

PLY= 1136789 - 9.6232InPR  +0.0669 IR+ 0.4483 InYENR

STD

t-value

STD

t-value
R-squared
F-statistic

*

*%

(
take log

(392.2397) (36.7743) (1.2114) (1.3124)
(-0.2617) (0.0552) (0.3416)
+0.7456 INER - 4.60E+12 ZS2 - 0.0137 AR(1)
(6.5984) (1.97E+12) (0.1049)
(0.1130) (-2.3397) (-0.1308)
-4.8257  Adjusted R-squared -5.1860
2.2801 Durbin-Watson statistic 2.21703
95%
90%
82
linear
take log

Log Form (2) )
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Log Form Linear Form
Log Form ( Log Form (1))
Linear MWD TEST
( Log Form (1))
Linear Form
95%
2
Linear Form -~ Log Form
(Specification - Error) (Irrelevant
variable)
2
Linear Form (3)
SUPPLY = -4640.07 + 00727PR - 3%l R +2959.547 ER
STD (1357.806) (0.0288) (2318.435) (544.7601)
tvalie  (-34173) (2.5256)* (-1.7085)* (5.4328)*
+0.8379 ARO0)
STD (0.0559)
tvalue (14.9973)*
R-squared 0.8869  Adjusted R-squared 0.8824
F-statistic 199.7655  Durbin-Watson statistic 2.3977
Root Mean Squared Error 189.6287  Mean Absolute Error 146.2680
Mean Abs. Percent Error 20.7306  Theil Inequality Coefficient ~ 0.1090

*

*%

95%
90%



R2
Mean Absolute Error
Absolute Percent Error
Coefficient 0.109

Linear Form (4)

SUPPLY = -780358 + 0.1074 PR

STD (1486.11) (0.0328)
t-value (-5.2510)% (3.2754)%

- 671.235 251
STD (382.6518)
t-value (-1.7542)*
R-squared 0.8801
F-statistic 145.5468
*
**
Linear Form

Linear Form (

+4465.909 IR

1

Root Mean Squared Error
Log Form Mean

20.73 %
Linear Form (1) Thell Inequality

MWD Test

+896.0923 ER
(5583.034) (1519.546)

(0.7999) (0.5897)

+08432 AR(L)

(0.0550)
(15.3243)*

Adjusted R-squared 0.87407
Durbin-Watson statistic 2.3371

95%
90%

25 1
90%

Linear Form (3))

Linear Form (3))

95%
90%
Linear
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Form (1) bl Linear Form
Linear Form (3)
Log Form
1 Log Form
Log Form (3)
INSUPPLY = -22.8463 + 30413InPR  -0.8568 NR  +3.6620 InER
STD (14.2892) (1.3436) (0.3877) (0.8435)
t-value (-15089)** (2.2636) (-2.2097)* (4.3414)*
+0.8732 AR(1)
STD (0.0516)
t-value (16.9182)*
R-squared 08751  Adjusted R-squared 0.8702
F-statistic 1785294 Durbin-Watson statistic 2.0299
Root Mean Squared Error 0.2846  Mean Absolute Error 0.2302
Mean Abs. Percent Eror 2.0482  Theil Inequality Coefficient 0.0025
¥ 95%
*% 90(%
R2
Log Form !
Root Mean Squared Error ~ Mean Absolute Error
Linear Form

5.10 Root Mean Squared Error -~ Mean Absolute Error
Linear Form  Log Form

Linear Form ( ) Log Form
Root Mean Squared Error 52451 0.2846
Mean Absolute Error 4.9854 0.2302




2 Log Form
Log Form Mean Absolute Percent Error
205 %
Thell Inequality Coefficient 0.002
MWD Test
q Log Form (4)
PPLY = -16.1228 + 24015IPR  -09825 IR +4.2931 InER
STD (15.9549) (1.4876) (0.5021) (1.5402)
t-value (-1.0152) (1.6143)** (-1.9570)* (2.7873)*
-3.02E-06 zs*2  + 0.8754 AR(1)
STD (5.11E-06) (0.0508)
t-value (-0.5913) (17.2350)*
R-squared 0.8776 Adjusted R-squared 0.8715
F-statistic 143.3359  Durbin-Watson statistic 2.0473
* 95%
** 90%
Z5*2 . 90%
- Log Form ( Log Form (3))
Log
Log Form (3 , Root
Mean Squared Error, Mean Absolute Error, Mean Absolute Percent Error — Theil Inequality
Coefficient Log Form (3)
( Log Form (3)

95%



0.85
3,66
1
AR(l)
))
Log Form Log Form (3)
Extream Value

Log Form

304

0.85

Log Form

. 2540

304

3.66

Log Form (3)

14
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Two Stage-least Squares , (Spurious relation)
(Economic time series)

Cointegration ~ Johansen  Jusellus

Cointegrate lag
Likelihood Ratio Test ~ Sims A
VAR undifference data lag
lag Likelihood ratio test

Likelihood ratio
LR =-2 (RLLF- ULLF)

ULLF Log-likelihood function Unrestricted model
RLLF Log-likelihood function Restricted model
HO . lag lag Restricted model
H, lag lag Unrestricted model
LR test statistic %2 degree of freedom (df) (2
i lag Unrestricted model endogenous
variable VAR lag Log-likelihood
4 lag
oNil Log-likelihood VAR
lag Log-likelihood Log-likelihood !
1 384.3207 409.5371
2 380.2519 406.7019
3 379.1130 410.4116
Log-likelihood 4 lag LR test statistic lag
4 LR test statistic %2 df=4 95%

LR test statistic



512 LR test statistic VAR
HO H1 LR test statistic LR test statistic
1 2 8.1376 5.6704
2 3 2.2778 -7.4194+
+ ( ) LR test statistic %2

LR test statistic

lag 3 lag 1 lag 2
HO lag 2
H, lag 3
LR = -2(379.1130-380.2519) =2.2778
%2 df=4 95% 94877 LR test statistic
X2 null-hypothesis lag
Cointcgratc 2 lag
lag
Cointegrate lag 1 lag
1 Cointegration Johansen Maximum likelihood
Johansen Maximum likelihood m |
Null - Alternative Eigenvalue Likelihood Ratio 5% Critical Value 1% Critical Value
R=0 1 0.2232 29.6205+ 1541 20.04
R<l  r=2 0.0265 2.8502 3.76 6.65

Normalized Cointegrating Coefficients: 1 Cointegrating Equation(s)
The estimated long-run equilibrium relationship

InQ = 1904298 - 16.9662 InPR
std. Error (-2.1653)
Lr Cointegrating Vectors
2% Null Hypothesis % 1%

* Null Hypothesis 5%

16



1

Johansen and Juselius Cointegrating Vector ~ Likelihood ratio
Null Hypothesis 5%
1
Comtegrating Vector 1 1%
9%%
-16.97
1 16.97
TSLS

Johansen Maximum likelihood
Null - Alternative Eigenvalue Likelihood Ratio 5% Critical Value 1% Critical Value
R=0 R>1 01501 28.5004* 1541 20.04

R<1 R=2  0.1008 11.2603* 3.76 6.65
Normalized Cointegrating Coefficients. 1 Cointegrating Equation(s)

The estimated long-run equilibrium relationship

INSUPPLY =-155.1431 + 15.756 InPR
std. Error (oss12)

Lr Cointegrating Vectors
2 * Null Hypothesis 5% 1%
* Null Hypothesis %
Null Hypathesis 5%
1
Cointegrating Vector 2

1% 1



15.76

15.76

TSLS
Cointegration

2540

TSLS

9%%
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