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A9, 7FETAEEY F, T T Bol dth. oldd WaE d¥% A
g3tA FAs77E g r] wel B dAg SEEEE olFi e
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+ VWinRats—32(Regression Analysis for Time Series). GAUSS for
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modelling), Stata(Statistics Data), SPSS(Statistical Package for the
Social Sciences), Limdep(Limited Dependent model) % tTh3dl 2579
A AEZE 7 FA o] &85 9l

WinRATS-32& Y =98 RATS(Regression Analysis for Time Series)
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WA W] o] &= Ut

SAS(Statistical Analysis System)+= 19751 w"]= North Carolina ©jd}
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StataCorpo] 7W3t 74 AZE9 o] sf7]x|o|t}. Statas &g @
Fgog olgyu ow, AHAT, A3, FA3 T AT &
olsl Rof 5 AApsoME wo] o]gx 1 9] T3 A AAA S
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o] ol Al AT E wlel o] ZZEgojuitt A YFUR] A
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g, 4 Ry Eaes bdd FAMYoR FAEEY adA 3
Ry A BEHAASH(Ordinary Least Squares : OLS) & H$-F
A (Maximum Likelihood Estimation : MLE)o] o]& %™, tTh53]# X3
Al aEkge] oigk ][R e] AYEA ¥e AS S oldAb
(heteroscedasticity)eltt A7) #(autocorrelation)e] £ H<$ A

W3} 2 4 245 (Generalized Least Squares : GLS)o] o]-& % t}.

Ayt Rg el AP ddWAA FAHol= HHIH LA (Indirect
Least Squares : ILS), 94 (Instrumental Variable : IV) F3WH,
QWA H A A4 (Two-stages Least Squares : 2SLS), A|ARFH-FAH
(Limited Information Maximum Likelihood : LIML) o] o]&¥ i, A
WA Ao A 39A H A A5 (Three-stages Least Squares
2SLS), AARFH =AW (Full Information Maximum Likelihood : LIML)
5ol o]&Hrt.
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AAEREG ] A4 B
Squares : NLS), H$F4H
ol#f gt 3| A 9]

E

XAl = ridge regression

FT 1A Hﬂ‘j?ﬂ — OLS,MLEZ ##
gEaA
184 — GLS(WLS),ARCH
A

— MLE MOM

Multiple choice model

Limited dependent model
GEREA —[ﬁfféﬁ}ﬂ 7Fsd =38 — MLE
13 1 3

EHES —EBinary choice model

— Al Fiil‘ESUR model — SUR
,]

i

ILS, IV, 2SLS, LIML

. . A A 4 — 3SLS, FIML
Simulation

— A ADE G T time domain-[univariate (AR, MA, ARMA) — OLS, NLS, MLE
multivariate (VAR, ECM, SSM) — OLS, MLE
frequency domain —» spectral analysis
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=4 =YW (Independent variable)® AW <S=(Explanatory variable), o=
W (Predictor), 3] AWS(Regressor), A= T  EA4W(Stimulus  or
control variable), AW 4=(Exogenous variable)dtilx= 3y FE&W 4
(Dependent variable)= A™W® W4 (Explained variable), dZ% W
(Predictand), ¥ 3|7 <(Regressand), WF-3-H<=(Response variable), WAWHS
(Endogenous variable)#til®= 3k},

AR FHAE ¢34 (simple regression analysis)¥ U3 3] 9&
XM (multiple regression analysis)o] U+t @3 EMolgt 5 U FLWHS
7 2EEF Yy IAEXoE 2¥4 3 EA(two-variable regression
analysis)olgtilk atn | o3 AEA S sty FHHTF & o SH¥S
E 7HX 3 EA S dsi).
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=
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o] 7" wedo] AL #A(serial correlation) HFiE  A7|AH
(autocorrelation)o] It A ld ol wmedle] wWalo A A A Fert &4

4 etk e el g,

(7} 5) ult X= MZ =&lo|ct.
Cov(ui,Xi) = E(ui,Xi) =0

o] 7tAL wagy AWwart FdEaATE gltke A4S onlted ol& A
Z 7 (orthogonality condition)o]g} atth. FwzAe uji= F&HWME9l AA 7V}
AE BE AMEHTEe] AR 2 xghE o] glo] IARFAA X7t Yo w
A= G wh Y WA= o] A= FgHo] dves AS 9udt. vs
of FAF JHA AYFAAT £ FHALF T stue EAF F(unbiased
estimator) Q1] wkefe] FERWFoL AAVE e =

EYHFE 2o ELIA]T]A
=, HAuzze] AHIA gow) HaAFFALFOLS)> He(bias)7t
= F74 % (biased estimator)e] F T},

G ARG 71Ygser & HLE AA X Y= AP BA(linear
relationship)el Atk FHoltk, AFAA g 3 wf= 2z SojAe] dd
A e IAATFA dolAe] AFBA Fol Ade=d AVIAE 3 AAT AoiA
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°of A¥& ujgt. A4 3| ARG FYgo] ofya FEAo|EE Ao
o G AR gk g S S5HHS Xe v g E oy agkgo] gEW
FolBRE TGEIARY S el "Huh. AR wadsd oy 7hA oulE Y
star vk, A wege A AY wiAlE BRE WSE galdit. 2y dA
Al 2+A3% 28 (parsimonious of model)?] Yo wz} EA ZHHE7E HE=A
Bgo) xgteojof 3 o] frt glttH RFPoA wiAlE 13 MFES wgddol
alsiAl & 4 k. tggoe® wEdd offy wHie dAyd & gle A
g5 dJgAFES gt Ak, T wed2 4 2 A (measurement error)E
W stal e SAH AT Xof YRS E SHsied dAst s A2 A XoF YW
F7F #Eel HA gv ¥Med A #F s WEE g ¥ (proxy
variable) 2 AF&3HA H=d o] uf WA= eAE FAHL AT & o] A

ko] 4% tehi.

2. 3| HA e F=H

G ARG FAATY FAWHLE REFFHALASH(Ordinary Least
Squares: OLS)# #H$3FA 9 (Maximum Likelihood Estimation: MLE)o] ¢lt}. <1
H 3204 RZo]l HAAl #FAE VM F UEES(Ee FHESE) 1
AT ((3.3)2)E AAstes Feo] wasty o uf A FFA < ARG

olgk FA A9 AolE YElUl= (3.4)2 9 ZAH(residual) 7t & 9&& g},
AA #BFAE F YEpgE 18 3AAS Fetr] fEiAE A A F

a7b MES s Aol wgAstth, aeu @Rbe] Fol 0o] Hi AL FshA

domm kel AT ol Hast =HiA = FA4S ToA Hed oYW

FANHS HEH2ASH(OLS) o) gk},

(§]'—TL]E{%]) K:50+51XL+UL (32)
(A" JAXN) V= B+ B X, (3.3)

(Zh) =Y~ Y, B u=Y,— Y, (3.4)
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<19 3-2> BEH2AEY
.
.
X, X X, X,
REALASNS (3.5)47 & 39 AFe §9 Yelo] HAar) HE=
1=1
sz AAAF(B, 68 Tk Bl
Yet=3(v,— V) =2 (Vi— f— 5 X)) (3.5)
i=1 i=1 i=1
(3.5)40] Hxstalop & ZAFS ol MBI G, folmR o Ag A
st tis] 47 13 w2t (3.6)3 (3.7)24 o] Z+z) E%%E}
o3t o (V- o LX) .
i=1 i=1 ~ o~
= - =2) (V.= 3~ B3, X,)(=1)=0 (3.6)
350 a5 11:21 O

D) e A

n
i=1 Q=1

" o :22(1@—60—61)(1-)(—&):0 (3.7)
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(3.6)4x @G.NAe=rE tae 3.8)4% B.94s +8

A4 A (normal equation)o] §E=% T},

PRI I

i=1 i=1

XYV, =nf X+ 56X X,

i=1 =1

(3.9)4 1A (3.10)4 = wiFH (3.11)2 ] Fsiint.

Mx Y- XDV =4 (N X XD X)

i=1 i=1 i=1 i=1

(3.1 gol ol 29 (3.12)43 A "},
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dd WA B
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M
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(3.9)

F37] Skl

(3.10)
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il W@ SRSk FHUse] FEate vgolee Aol

F9, AAe e 4,¢ Tev] 98 (3.8)49] FWE now o] Fu
(3.13)210] Ha wald z,E (3.14)4 % 27 =)

Y= B+ 3 X (3.13)

By= Y- B X (3.14)

webd, BEHxAsHoR 7 4, 69 F4

ot
rlo
ui
oo
::1,
L
)

(1) A AERF(Summat ion Operator)
715 X, Xy, X0l n/lel #EFAE YEeERd w059
X+ X+ + X, TH7E 5= AREstel dEhd st 97

tedt 2 542 AHa k.

of

o[

foi

@ l;n‘](X,»in): lixfiljly,
@ lgn'ch,: CIQH'IX,

©) Ign']c: nc

@ Ign'](X,iC)= Ign']X +nc

® Z](X,»ic)2= Z]XfiZCZ]X1-+ ne?
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\ " SRF

X
S, Yo 344 vel Fae A4 ve a2
A 49 A 5,0 FAFS gt Fshd (3

Y= Byt 61X,
= (Y= 5X)+6,X,

:?"'51()(1'_7()
o] Eq75E AL (3.18)4% A A

(3.18) 4l DX, — X) =00l =& (grfste A

AR, Aol @
S
o

R e S

Y; = Oyt BiXi+ e

ol&3std (3.19)4 3 o] vl 5 v, =, AAA
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(3.17)
(3.18)
g Y 0olm=m)

(3.2)-(3.4)4

= RS wael g

(3.19)
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(3.19)4 9] ol F{/1 52 AESHA (3.20043 2A A o] o] (3.8)
qol AP FA5] AeNAE Ye,=00] WAl Gsok e,

MV =08yt 52X+ De; (3.20)

ol|Z o]gstH FE3IATL(SRF)E HAYHE (deviation form)Z YEFE &4 9l
k. (3.19)2]el A (3.14)2) S wjH th5o A3 ZA Hrt.

TC = —
vy, =Bt

y, = pr;+e; = B FEIATToL wEtM HEHLASHOR FH
@ 34 y=fz0l At

A, ke Yo FAAE AuneAt ¢la, R X= AuaAst glg
%, Yy =0, Xe, =00tk (3.4 AirdA oz
S 9la, o] olgahd theel (3.21)43 2ol Yze, =09

inei = Z()(i_})ei
= Z)(iei_}Zei
=00 Xe;=0,Y¢;,=0) (3.21)

gk o] & o] &3tH (3.22)24 % %LOlZyAieizo ds B F Y.
Zyiei: 251%61
:512371:@1:

=0 (3.22)
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<1y 3-5> oA 2-1¢]
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Y= 0.4+ 14X,
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A (unbiasedness), T&A
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=
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=
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=
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2 plim(0) =0 == 029z vepdt.

adW LS FAFA G, 52 oud FALA? old W UHe §,5 &
FH M EHFAZF(Best Linear Unbiased Estimator: BLUE)o]zt:= A QldH 34
Aol gk OLS FA e AdA], EHA 2 HLEAb tis] 23w x},

(Fa 2)7] A 2x}(Expectation Operator) @ A+ ALx}(Variance Operator)

17193k (B1) & AAtste 7lddra s o3 2& 545 7FA L Q.
D E(c)=c

QE(X+c)= E(X )tc

® E(cX)= cEX)

@ E(atbX )= a+bE(X)

2. 84S AAslE BAdAAE 083 ge EAS JHH o Qv
@ var(c)= 0

@ var(X)=E(X?)- [E(X)F
@ var(cX )= c“var(X)
@D var(X+c)= var(X)

(DA EA

3 AAG A (linearity in Y)o dia] ¥ r7] 9fa] (3.12)4 A v+
o] (3.23)4& ==7.
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R . (¥~ 1) Y, YD
— Dy, 2wV ) _ DY, Z%:Zwly (3.23)

it

o (3.23)219 Ane}l gool UiF FATS AW (3.24)2 7 o] Ve
=
fo= V=5, X
=7 Y, ¥)X
— LYy - (S )X

- Z(%—w,?()y,; (3.24)

(3.23)2 % (3.20)40] 4 BolFa 5o B34S Yol disia Agolnz

By 31 & A3 3A % (linear estimator)o]T}.

&

(2)E3A4
3 AAGe] EAA (unbiasedness)ol sl Aww7] e WA oSy 2

(3.25)4) 3 (3.26)4= ==3 HA.

T sz‘
w; = Nay) = == 0 (3.25)

2
S = Y= Y, + X300, = Y, = % :1 5.26)
X

i

FH R 7] 98 (3.23)Ae2RE thge (3.2 =&5d F
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o
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3= sz‘yz‘
= > 7w, (B + B X, +u,)
= Bozwi + 51ZwiXi + Zw iU
:51+Ewiui (- Zw 0, ZWX =1) (3.27)
(3.20) 20 719gke AMEE (3.28)43% A H1 §,E o BAFA
(unbiased estimator)o]T}.
E(ﬁAl) =05 +E(Zw1u1)
=0 JrEw,;E(u,;)
= 5y (3.28)

G z,0 S Auur] fE 142N E v (3.29)40] =F

Bo= Y=, X
=B+ B X+ u—p3X
=, + Blj(-f— u— (8, + Zwlul)}

=5, +u— F(ZwluZ (3.29)

(3.34) 2o 7]HzkE AAtslH (3.30)43 ZA Hi 6}% BySl BEHFAH
(unbiased estimator)o]t}.

E(By) = By + E(u)— X3 w,E(u,
=06, (= E(u)zo,E(u,;zo)) (3.30)

IAAG 2,9 HAEAH(minimum variance)S A H 7] 93] 99 (3.23)4&
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&, = — ol
ZX,'
e A¥FAF 5,< g (3.31)43% g axt.
B,= M, v, (3.31)
A7 e we F2E FE AL A e FRE AT =, ¢g=wold™

EB) =Y cE(Y,
= Ecz‘E(ﬂo + 6, X+ Uz)

= ﬂozcz‘ + 5 Zci)(i

weba G 7F BRFG o] H7] AL Yo =0,)c.X, =10 ook Fr},
gH, g9 BAS AdE wE (3.32)43 2A |,

Var 51 Var Zc
= Zc,; Var(Y;
=l

o2 L )2

DR YA =

2 €Z; 2 2 El’? €T; €T;
D ZH o PIELD I

2 L; 2 2 EIIJ? chixi 2 Zx?

EaED YLD YT v Il

=0

+ 20121 (ci —

=0
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<% 37> JE R %o] e, = y— ol B2 ol Bgel (3.30)43 7

A ",

€= Yi™ Y
= i_?_ 513%
=Bz u— u— 513%
=—(6,= By Ja; + (u;— w)

(3.30)A 9] FHS Awd 5 Hapd (3.35)4 3 LA dr.

Ze? = (51_ By )223712 + Z(Ul - 5)2 - 2(51_ 51)23% (UI: —u)

(3.35)4 ¢ el 7|dHgts abd (3.36)3% 2ot

(3.34)

(3.35)

Ee)=El(8,— 8,)*D a1+ EIY (u, — w1 -2 El(8,— 8,) Dz, (u; — )]

@ @

(3.36)4S @O-@9 A HFEoz YFo JHIS
(3.37)-(3.39) 43} A =},

O — E[(ﬁz_ By )225312] = Ew?E(@— 51)2
= Ex?var(ﬁz)

_ 2
= Oy

@ = BN — 0= B = () m%m
= B(Yu = - (3u)’]

= B(Xud)— — El(Lu,

® (3.36)

27t 3a mw

(3.37)
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= B(Yud) - = Y E?)

212
= noy, — - no,

=(n—1)o> (3.38)
@ - E[(@_ﬁl)zx,(u,_a)]:E[(ﬁz_ﬁﬂ(leu,_ale)]
E EE 2 51 szuz azxz)]
225511;1 lezui—ﬂzwiﬂ
Exu
fE Zx ]
12,2
= E| D ]
=02 (3.39)
wEkA (3-37)-(3.39)¢] Al A& el 2W (3.40)4 3% o] Hr}.
EQ ) =0+ (n—1)o> — 20> = (n—2)o> (3.40)

S, el AF Fe vheel 34D gs T 5 vk,

Yei =2y -V )
=3 (Y= B 4,.X; )
=Y, Y+ 5, X- 5, X,
=Y y,— V) -px,— X )P
=NV, ~ V28X, ~ X )Y, ~ ¥ )+ B(xX,— X )
=2V, - V280X, - X )Y, - YV )+ AKX, - X )
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=XV = BN - X =Y) (3.41)

weate] Hato] ZAHW was AR 2AdA Ao sof & o
B AA G Bae FAs= Aot}

WA Go] B 248 BAh. (3.20)A0A Thee] (3.42) & 4 9

(3.42)

B = szuz

T8 4 9.

mlo

(3.42)2& o1 g3l (3.43)29 FAAAF B9 B4

Var(6,) = Bl(6,— 6,)*]
= El(QJwu,)’]
= E[(wlul + wyuy + ... +w,u, )2]
= E(wlu1 + wgug +...+ wn . 24 20 Woly Uy + ... + 2w, _ jw,u, U, )
= B(wiu] +wju; + ... +wiul) (- Bluu;) =0 (fori = j)
=wEW)+ wiEwi)+ ... +w?E(u?)

2 2 2
—wlcr +wyo, + .. +wcr

= Oy Ewi

S (3.43)

&4, (3 29)4]

= ol&3te] o BAE FAE ¢ Ao (3.29)4 A &9
B.4h)HS 7+ 5 A
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1 = 1 =
:E[(z— le)Qu%Jr...Jr(E— Xw, )*u?] (v Eluu;) =0 )
2 1 v 2 1 v 2
:gu[(g_ Xw,) +---+(g_ Xw, )?]
—w - — w, —
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n n n n
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X2
2% ) (3.45)

0,9 AT A AG Bake 2] s AT R g

5/\1~ (51502 Z.TQ )

(el A 3-1)(A %)
chgel Frul AFY X(&8: WY )9} o
ARG ol gotel wetge] Ba R AANAF B4 e,
X 2 3 4 5 6
Y 4 4 6 610

(£])
WA ol ARE o3l 0L FHFL a7l A% /EANS Hd te

3} 2},

Mx, =20, MV,=30, DX, ¥, =134, X=4, Y=6, Y, X’=90, »,¥?=204
M, - X)) =) X~ XY, X,=90—(4)(20) =10
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My - 2 =Y7- VYV, =204 (6)(30) = 204 — 180 = 24

Mix,— X)(y,;e—i Y)=Y X, Y,— XYY, =134—(4)(30) = 14

3

)

Y)=24—(1.4)(14) = 4.4

Y=Y V=B en, s,

FHRORIE FAT el W REAF At A =
= AFE AAAF(coefficient of determination @ R?) HEE Ay
(explanatory power)elg} @th. AAAFE ZE#Fo] FHH
AEE A2 Yed Aoz FHWF dAusd 3ANE] HEE =
ek ARGAF g 07 1 AlolR, F YT E ATE T AWEe] =
EE AW

[e] =] o] >~ S
= AS dvlsta 22 gdas 4% e A

R

EE V- V=V— Vte, (3.46)
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#; = due to residual
- s

II "llr
S/
I / SRF
!
|
|
|

r

T~ gl + ,fi‘:X;

(¥;-F) = tatal §

(¥;-¥) = duc to regression

X

|
|
0 X,
(3.46) 2] 2] 4WS& A & At (3.47)2 0] =EFHr}.

Ny -1 = YV V) +e,)?
=3 (¥— VP + e +2) (Y~ Ve,
=YV~ )+ Ye? (3.47)

- 22(2_ Y)ei = 22(@)"'51)(2'_ ?)ei
= 2502‘% + 251 ZXz‘ei - 2?262'
= 2502‘%‘ + 251 ZXz‘ei - 2?262'
=0)

(3.47)4 4 Y (v,— V)*S ZFA%53(total sum of squares) L FHE
(Total variation), Z()Afz-—?)Q% 3 A A5 (regression sum of squares) H&
5] 71 W5 (regression variation), »,e& xt#Ab53H(error sum of squares) =
= 22 B (residual variation)olgtal dtn, % A& FWHES 3 7M FA
o7 HAuy WHE(explained variation)¥ AHEA ¢S W% (unexplained
variation)®] & H= R o3 By ozfe] ogk FFEeo] jfor FIE F

Aer& HERH AL A
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Y= 0.4 + 1.4X

= (1.62)(0.38)

WA Fru AEoo] AtMEle] FHe FA gEvs AL AAE 9
o] Tt e ATML 2 dustEe gan

oz 5% FFE(a=0.05)004 AF=7F 34 o dAFS 3.182 =,
ty o0 = 3-18201 T, $lelA AAbEE -BAES] # 3.655% AAgE 3.1828tF 2
B2 5% FogE delA AFAEE v1ZbEg. weba 3HE] 2EFAe A
Zdo JFe Fuum AT g FAYCZ  folslth(statistically
significant)#tal 3},

sk, goll gk 95% A1 GRS bk 2ol AlLbE ).

+t
Bt o,

se(3,)=1.4+3.182(0.383) = [0.181,2.618]

oj¢} o] AxtE AlE e ojv= o ®ES ol&ste] gol Hd FAHS

2
4
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e
ol
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o
1o,
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i)t
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o
©
(@1
=
N
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S
—
(0/e]
—
)
o
(@)}
—
(0/e]
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2
olff
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7.0=

RPAA-RYFA-IME A Folgt e ded AR dAd w59
2 SEWee g digt FERSe @S FekeE oS (forecasting,
prediction)S AHB7|E A}, AdWH oz o Fo= Fox Xol g3 stue] Y



50 A3 w8 w4

#e T8t dAdZ(point forecasting) @ Hol ol st A 437+S 3}
ZFel=(interval forecasting)©e] Ut}.

S|AEA Y o SFoll= mHETY Fol FoAXS wW RPTEsAd 9o ¢ A
(E(Y1X,))% o538t ol S (mean prediction) @ Folz @59 Fhel
gga= M YO F(Yy)S d=s= /¥ dZ=(individual prediction)o] <l

o mebd] FitelZah AdaZol A 47k AelHA L ST S FeRE
= 3%,

rlr

Q?_

(DA A=

Aol ol dal Avnw X, =X 9, V2GS By X) % AdeS
v, o AFeAFAFe] Hu metd HeAFArt el ol AWREE shat
(3.3)2 7 A2ge] (2.1)49 AARFNA =P X 7t A X, D 9 Y
o] el i d=x 2 A Yo HE d=X= ®F yolth. wkoko
E(Y)-Y,=00] Agad Y, &= 24X v,9 HFEAZHLo| Hi=d thgo
(3.49)4 0] YERHT 9l E(Y,)— Y, =00 AEERE = ¥, = ¥,9 43
BRFA ] Ha weA Aol SA7h A,

ElY, — Yy = ElBy + 8, X, + 1o — Bo— 1 X))
= 50+51X0+E(U0)_50_51X0 =0
=0 (3.49)

(2) 73t =

TR el AAA ¥ 9 AFA ¥ o) Aolel dF oA AH(o?
& Qotof shzdl dlFoAe] BAbe FHdFi Aol Hr T, M
(3.3)2e1 4 X 7 X, W 7E Yol
mE oA Yol meby dZeas Y- Yolth, meEkd bS] o
el (3.50)4 7 2},

2
I\
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2
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M
2
flo



51
0? = El(Y,— Y,)— E(Y,— Y,)]

= BlY, - ¥,

= El(Y, — BE(Y,) + (E(Y,)— Y,)]?

= El(Y,— BE(Y,)P* + EIE(Y,) — Y)I? + 2E[(Y, — E(Y,)(E(Y,)— Y,)]

:E(Uo) El- (éo_ﬁo)_(51_51))(0]%“2E(Uo)(50+51X0_5A0_5A1X0)

= B(uy)* + El(By— By )*1+ BB, — 8,2 X + 2X, E[(By— B) (B, = 5,)]

= cri + var(ﬁAO) + ngar(@) +2.X,cov (ﬂAOﬂAl)

=0, o5 (= +X221 )t Xjo 22 7 " 2XO§C;2

o (1+— 1 —+ le (X2+ X2—2X, X))
e (Xo_f)i) (3.50)

Fa) s AAG] T2t

Bl(By=60) (61— 6,)]
= E[E %— Xw,) Zw ;)

cov (ﬁ;ﬁ:) =

= Bl Y~ X (S,

Eew HidFe dF04 £4ks At B4}

A2 (2. DA A X T
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X, & it Yol g dZx= Y olx
g Sl E dFexte] ®Ake

A dZoa= B(Y,) - Y,olth. u
29 (3.51)2) 7} ),

nog

of = B[(B(Y,)— Y,)— E(B(Y,)— ¥,)I?
= EE(Y,) - v |?
= El= (6= 6y)— (B, 8, X,
= El(By— 5,1+ El(B,— 8, X1+ 2X,E[(By— 8,) (B, B,)]
= var(B,) + Xivar(5,) + 2 Xycov (3, 6,)
Xo?

St

1 1
= (= +X222)+X0 UZ? - 2X,

(1 L (P x2-2x, X))

D
€L

X, — X)?
:“i(%r (022)) (3.51)
€L

(35004 % (3549 oZed A4S o vhee HezyE ¥ A
g BEE & Aok

_ 2
Ohaazel dxeq 2 o2+ Ly T
" Exi
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T7h2 (3.52) 3 7).
al

=

=

TEY H oEos

=
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<IH 3-8 oS3t

X

_ ¥)2 2
(X — X ):(14667X1+-§+-Q;i§lﬂzz308

theoz s oS
SQAke] EAte] 3
I o] A F7NE 7 5 U
Byt B X, £t 0. 0. =10.2+(3.182)+/3.08 = [4.61,15.88] (3.53)
nTEy
8.2l 7584
IAATE FAe=s £ e WHors HASFAW

BEHaztsy 9



AlFZ A © o2 HAF 55
(Maximum Likelihood Estimation: MLE)°] At}. REHAAGTHS o]&3 3HA
T FAHNAE wHg(nHgg)e] Bxd it 1S e dA=d H9FA
HE AE38H7] HalA s wdde] dish 7pgo] Hashe dubyow AP EE

FOYL Y Y | By + 81 X0 = F(Vy | By+ B8, X, 07 )f (Vy | By + B, X,07)

f(YN | 60+51Xi702)

YV.— 3. — 6, X.)?
g, f(¥)= e[_%( == %)

2 |24 AiFRES] FEUEGFOI
2ro o

WA Y, V..., ¥,O ATHEAEFSE ST 2ol el 5 gl

f(Y, Y5, Y, | ﬂo‘f'ﬂpXiaa?):(\/%UQ)ne[— éz 5 ] (3.54)

(3.50) 2 A v, Y, ..., Y,°ol dEA i1, 2,2, 0% deid AUx & A4S

(o]
il

]

=)
585 (likelihood function)2}il tir L (2,2, ®%)2 F7)stmz $-=3
PN
T 5

(3.55)4 ¥ Ztt.

rlr

— e R (3.55)
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Y,— 3, — B, X,)*
lnLZ—nlmf?—lln(Qﬂ)—;Z( ! 50261 1)] (3.56)

2 2

(3.56)21% S, 3,0 tha] Aniatd theol (3.57)-(3.59)4 7 2t}

alnL 1

op, — Y B AX(-1) (3.57)
a;gf:_éz(yz_ﬁo_ﬁl)(z)(_)(ﬁ) (3.58)
381:2L = 222"’ 224 Z(Yi_ﬂo_@Xi)Q (3.59)

ol

(3.51)-(3.50)4¢ 002 &7 HA$FALL §,0,0°2 dehid e
- 7

(3.60)-(3.62) 4 7} 21},

== A HX) =0 (3.60)

g

== A BXDX, =0 (3.61)

ag

— e LA Ax) =0 (3.62)
207 20*

o (3.63) L (3.60)4% AA Hid ol
st

s

(3.60) 2 (3.61)2o=5E t}
HaApsHol e AiAdA 5

o, ﬂlo

Y, = nfyt B 3 X, (3.63)
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<# 31> g EHd b2 e 4 g8y
3 5 Y X dY
B & NeAN (LYY | gmayg A ar
SIa 3 Bl ]E](dX) Lao(YdX)
a3 b4
Y. =B, + B X. +u X
(linear) i = Pt B Xt By 51),
A X
- InY,=Inp,+6,InX +u, =2
(log-log) : Bo+ 5y iU 51)/ B
A 1 1 1
Y. =08,+58,(=)+u, -3 — _
(reciprocal) i = b 61()Q) Ui 51}Y2 vy
=13
L_iil InY,=g3,+ 06X, +u, BY BX
(semi-log)
a2 7 1 1
- Y, =03,+ 6, In X, + u, = 1
7 50 /81 n i uz BlX 51 Y
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Al
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g =By Lo

00

(el A 3- 1)4 A8 E EViewsE o] &3}o] ex3-1.wileZ AX3 & T rH &
o =wi }uﬁzou_ FEHLR sl de3ARE S FAHS T o] T}
A= “AECE SHAL.

)

Quick-Estimate Equatione A €sH o= 3‘}”%}01]7\1 <9 3-Al>3 7o)
dHE stk A7)A ye FEHTE YENL, TIARF Y s F
Ast7] Y3 Aolw | x= ZHWEE Yekdid. Z’-%ﬂr 2ol fgHEst & s
Zeetd <19 3-A2>¢} 2 FAHARE Ve +

“Specification | Options |

Equation specification

Dependent variable followed by list of re%ressors including ARMA
and POL terms, OR an explicit equation fike Y=c{1)+c(Z)+<,

YoH

Estimation seftings
Method:[LS - Least Squares (NLS and ARM&) ~|

Sample [15 |

<O 3-A2eel FAAANA el vhe 247 gt ged ol ol
A ED v wE FAYS L 5 Ak

@ Coefficient : FAAFY FAHAANRZA (&= 5 Justa X SHAFE
Z7F e F, = 0.4.5,= L4elt.

® Std. Error : A5 EFELARA 5,9 EFELAE 1.62480801 31, 9]
X2 0.3829719] .,
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<9 3-A2> G| ARYG (A 3-1) FFA
- [0

[View][Proc][Object] Print [Name][Freeze] [Estimate][Forecast] Stats [Resids]

Dependent Yariable: ¥
hethod: Least Squares
Date: 03/2910 Time: 15:10
Sarple: 15

Inzluded observations:

Yariable Coeficient  Std. Error t-Statistic Prob.
[ 0.400000  1.624808  0.246183 08214
X 1.400000  0.382571 3.655631 0.0354
R-squared 0.816667  Mean dependent var 5.000000

Adjusted R-squared 0755556  5.0. dependent var 2.449450
5.E: of regression 1.211060  Akaike info criterion 3.510044

Sum squared resid 4400000  Schwarz criterion 3.353319
Log likelihood 6775109 F-statistic 13.36364
Durbin-VWatson stat 2.509091  Prob(F-statistic) 0.0352353

© t-Statistic : AF7H Hy:8,=0 2 H,:3, =00°l 3t t-FAXNZA g,ol
et AT -EAXE 0.2461830] 3, B,ol I AFIFE t-FAXE=
3.655631¢] T},

@ Prob. : frolBERA 5,9 FolBEL 0.82140 3, §,° FFES 0.0354
olth, dE o] 5,9 KT Ee] 0.036402kE AL Bol dig AFAA -F
AX = 3.6556318.tF AAY -0.36556312.tF & EEo] 0.0354e= owjojE
5% ool JHEAAS & A5 AFHEE 714EY. S, o] &Ee] Fo
A fFolrsnyg 45 4% AT/ S 7143

© R-squared : AAAS R ko] 0.8166670]8t= AL T RH] X(EZ 7y
Zdo] W3S 81.67% AHE F UdudE AL ou)dig. =, SYHSF] F4H9

I Aol 81.67%2= Zlo|t}.
@ S.E.of regression : W&d HAbe] AFT(EFAXN)OE o,=1.211060°]|c}.
Sum squared resid : Fx}Fo] A 4

@ Mean dependent var : £&W4 Yo HiFoz y=6o|t}.
@ S.S. dependent var : TEHS Y<] EEAXR

Sy = ,/iZ(Yi—T/)“’: 2.44949 0] t}.
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<18 3-A2>9] AEjoll A View-Actual, Fitted, Residual/Actual, Fitted,
Residual Tables Ad€lsld <18 3-A3>°] YelyE=d vy #& on = 714
t}.

<Y 3-A3> AAgk, FAA R ZA

quation: UNTITLED Workfile: EX3-1::Untited¥ |- [
‘Wiew ||Proc | Object | |Print |[Mame ||Freeze | [Estimate |Forecast || Stats ||Resids

ohs Actual | Fitted |Residua| Residual Plot
400000 320000  0.80000 ! =

|
4.00000 460000 -060000 | !
5.00000 600000 89E16| !
£.00000  7.40000 -1.40000 !

10.0000 §.80000  1.20000 [ ! I

(i)

| OO0 D | — |

@ obs : #FA(observation)s UYEUE AR F, X, 2 YolA
i(i=1,2,3,4,5)2 ¥AIE}.

® Actual © FERF Vel AAZS YA AT ¥, =4,Y,=4,.,Y; = 109]
=

© Fitted : %5 Vo] 422 vehd 2102 ¥,=3.2,Y,=46,.., V;=8.8°]
o},

@ Residual @ &R Yo AAGI 2 FAHX zoll IAE U Ao
e, =0.8,ey == 0.6,..,e5 = 1.2011 2] F(De) e 00] §E Bo]F1 9},
(®) Residual Plot : ZxE 2 Aoz 9o b7t 270, &9 X7 270, 021
ZH 7 NS R Fa l.

<19 3-A2>9] ArEjol A View-Covariance MatrixE Adstd <28 3-A4>9)
22 3 AAFe Ea-grEigdoe] Yeihvyesd oo e

Coefficient Covariance Matrix

C [ x | |
2640000 0 BokeeT
-0. 586657 0. 145667

|

e
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[ 5 A _X()'i 57) ) = 5
-0.586667°]t}. °]= cob(By.f;) = S =— (4)(1.45ﬁ:—0.5866%]§ =3 &

=

A Ut

d2S& sl7] ¢siAE WA Proc-structure/resize current pageZ
Data rangeZE 622 &l =L 3t F7HE U v FREn, EHHAFE F
g3le] Editt/-5 w2 dFS A my5ulTY d(A7ANE X, =7) g
. FARYS FAS FAHATN FolA Forecasts A <17l 3-A5>¢}
22 o3 datdArt Jehdsd AV g ol gEstn ks FY A
TEUTY HASA(yf) E MNHASA oS53 EF2 A (sefl )7} AlLtd .

<IH 3-A5> o=t

Forecast rz|

Forecast of

Equation: UNTITLED Series: Y

Series names Method

Forecast Static forecast

: {no dynamics in
5.E toptionaly:  |=ef annafinn’i
l:l [#] Coef uncertainty in 5.E, calc

Output

F 1 |

loéecas sample Forecast graph

| | [¥]Forecast evaluation

Insert actuals for out-of-sample observations

(yO)E s 2¥ <1y 3-A6>0] YEl=E o374 4

dZA e Foate] BFEA(sel)E Y BW <1y 3-AT>I 2
= 7] RFLA7E 1.75499390 & &
SaL, o] & ol &ty EAZel et =73 [4.61,15.88]% T F 9l
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<9 3-A6> FEHHSF o FA

"YF Wurkﬂle' EXH—I sUntitledW

,_

| I | | |
Last updated: 03/23/10 - 17:50 . o
Madified: 1 6/ fitfF=actual) yf

1 3200000 [

2 4,600000 |

3 6.000000

4 7400000 |

i ~8.800000

5] 10.20000 |

<Y 3AT> AAAZA dZeqe] BEoA

|

Last updated: 03/29/10 - 17:50 ~
1 1531883
2 1 380821 |
3 |
4 35 380821 |
5 1531883
B 1.754393

(a2l 3-1)elA Sgwse] Zdws
=A"Ag97 o 9401]*1 ARt Yoz W
3-A8>3} L]—E]—L]— ‘_xﬁ Aﬂi% 397

3- )OHH EPWUF B FHWF BE 205 9 A
A ARrp <2y 3-A9>e YER 3l I
, g=Eado] 0.7755460]th. ol F M| Xl%ol 1% 7+ Azbwl

g
i
iy
l
¥
s
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0.775546% Z71stch= AL onn
Aow ey,

‘Wigw ||Proc ||Object | [Print ||Mame ||Freeze | |Estimate ||[Forecast || Stats Resmls

Dependent Yariable:

Method: Least Squares

Date: 03/31410  Tirme: 11:25

Sample (adjusted): 15

Included ohsemvations: 5 after adjustments

Yariable Coeficient  Std. Eror t-Statistic Prab.
c 4000000  16.24808  0.245183  0.8214
* 14.00000 3829703  3.699631 0.0354
R-squared 0.816667  Mean dependent var 50.00000
Adjusted R-squared 0.755556  5.0. dependent var 24.49480
S.E. of regression 1211060 Akaike info criterion 8.115214
Sum squared resid 440.0000  Schwarz criterion 7.958959
Log likelihood -18.28803  F-statistic 13.36364
Durbin-WWatson stat 2509091 Prob(F-statistic) 0.035353

VlewOb]ec Print ||Marne || Freeze | |Estimate ||Forecast || Skats ||Resids

Dependent “ariable: LY

Method: Least Squares

Date: 033110 Time: 13:24

Sample (adjusted): 15

Included obserations: 5 after adjustments

“ariable Coeficient  Std. Eror t-Statistic Prob
C 0711237 0318038 2257612 01092
L 0775546 0229645 3377149 00432
R-squared 0791741 Mean dependent var 1.731739
Adjusted R-squared 0722321 5.D. dependent var 0.378066
S.E: of regression 0.199223  Akaike info criterion -0.099614
Surn squared resid 0119069 Schwarz criterion -0.255832
Lag likelihood 2249036 F-statistic 11.40514
Durbin-Watson stat 2507470 ProbiF-statistic) 0.043182
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@ TXSh TY9] TR} A#ASEE Taket

® SEIAAREE V=4 +4 X tuR At HArAsHor vy U =5
2w el

@ Ape] & geta Huzde] RS Hoje)

® FAASF g9 W 958 3 FHX S e}

SENC

G ARE S X, =)+, Y, +e, 2 AAS AAAFE T3t

YE Xl 9 Frin 5

=

O BEIAZIS TV, =5 +nTX +e2 B HAaxsnen AAA5E

7. 0ge ARE olgstel Beo walel.

EEHS pAR=2 1 A2 2 A2 3T

A5 2 (D) A5 | 28| 250 | 28"

1 40 -4 -22 40000 4000

2 60 -2 -2 60000 6000

3 50 -1 -12 70000 5000

4 10 70 2 8 100000 7000

5 13 90 5 28 130000 9000
-1 A5(E9 W )S SYHs, 2u(d9 S FHEHUTE e g3l
2y Y, =08, +0. X, tu, s AAS AR 1S ol &5t HAATHOE FH35
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AFAAT o2} A3 73
8. thee $EUhe Almel NFAMGRP) ARE o] §3te] BHF ANE
Al Al B pokEE WE Aelvh, gl WH 1 olfE wwd A
g sher,

Ag [ #a [ 41 [ 29 [ 4% [ 5% [ 4% [ 29 [ 4%

Mean 9.4 | 6.9 | 13.1] 104 | 85| 7.8 | 6.1 | 4.7 | 85
Var 16.8 | 18.0 | 19.8 | 23.5 | 9.9 | 17.5 | 13.9 | 9.1 | 50.4
Skewness | —0.14 | 0.09 | —0.27 | -0.66 | 0.39 | -0.88 | -0.19 | 0.34 | 1.23
Corr” | 0.82| 0.95| 0.94| 0.49| 0.83|-0.77 | 0.23| 0.06 | -0.16
3, 1.25| 1.50 | 1.55| 1.52| 0.57 | -1.21| 0.32| 0.07 | -0.42
Sig. 0.01 | 0.00| 0.00| 0.01| 0.18| 0.01| 0.54| 0.87 | 0.68
R 0.67| 0.89| 0.88| 0.71| 0.23| 0.60 | 0.05| 0.00 | 0.03
Y A =GRDPS} 7+ %] ¢JGRDPO] AbeAlGro] T}
? AZGRIPE EYWHSFE 2 AGRIPE 25
2 A9 GRDP=(,+ ,8 3 GRDP+u

&
o
o
n
A
X
id
ol
1o
tot,
)
2
B

@ AFGRPF7H&ol F5T 9 GRPF7HEo] et Ao

® A=GRPF7He3 7HE DS #AE 7HA L w2 ol= A 92?

©

A=GROPZ7HE 9] dw o] 7 2 A 927

9. Lo 20004 F-E 20043 7} A A2EZ7F8 (income) ™  A2H|ZE71E
(consumption)®] AL zFF ot} o] & o] &3slo] g E5of Halet.



74 A3 =] 712
Ax 2000 2001 2002 2003 2004

2557HE (%) 2 3 4 5 6

215 7HE (%) 3 1 3 2 4

@D "2000-2004d 717+ T A5l 1% Fedtd M= 0.3% Asdta 8 5 Q)

q_uﬂ_‘—‘ ZZ]—_% .ng 7]—'6‘]‘31'

@ “20061% A~5F 7ol 5%Eta & w 20053 =9 AR ZIMES 2.9%7F 2 A
ol g = 4 Hrlshet.

10, &2 AZAA 2 S5489] F848 AHR7] flsto] 19905 1996
W7kA] o] B7lE A5E o]l gste] GEdARY S RS Aol &3
ot}
23 1: InGDP, =0.08+ 0.68InM2, R*=0.86
(0.21)
2% 2! InGDP, =0.09+ 0.72InM3, R*=0.75
(0.23)
23 3: InGDP, =125+ 1.25InG, R*=0.90
(0.63)
(&, 32t g2 ZFAelth)

O 29 13 =¥ 35 IS-LMe] 2™ o] &sto] Adal] wet.

B BEAA F P& 0] FEIHL ¥ 5

oL

4

==

@ 199090 F3e) A3 A
97 1 ol f 5 U,

@ InM2, =200,InM3, = 220,InG, = 80°] &L & w 19979 =79 GDPE Awhrt
SRR Al M B T Sl b AR REs o] 88kl ASAE et

.ﬁ

s Ao A ZAE 10719 ARE AT o AAS
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vy [(FEAA): Qo= 008~ L 12InPP, R°= 086
(0 35)
wa o(ztEAR): nQu= 010~ 108InCP, R’= 088
(0 32)
2
w8 3(APA ) nQa= 009~ O 72InPP, R°=075
) (0.23)
2
v 4(A A R Qs = 0.07- 0.63InCP,  R™= 0.80
) (0. 16)
w3 5(jA ) : mE@p= 1.25- 125InPPp R%=0 90
(0. 63)
vy (A ) : n@p= 1.25- 1.21InCPp R°=0 91
(0 61)

AEY FoFs g8 JHME ZuiztAs Aurrd F od A4S o
gt Zlo] FU? 1 ol fE AWt
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=
K3

S o

1.2
¥ o] jEpTEH,
Y;



A4 vz 3 A8

78

g Syuae] gl 09 4

=
L
>
=

71k S HER

9]
¥

il
oh

4 oor

=
[

Al
h=

A%
= ¥

o] gkel 04
=

I~
¥ 2=
O -

=

e
o
=]

W

4r

I

%

ﬁk )
m, 0
& X
- o
S
5
" N
ﬂ

= o
I
N AR
= B
W
e

gt

g ov]

o] A7

b 2

E)

Y=X B+ U

nx1 nxk kx1 nx1

B
=
S-S
I
D

— ~
QX Y
I
q
2.8 | 8
S
<o

— =
NN A
S
— = e
I
>
— =
=S D =N
I
S
v

ol et 7+E

2.2

__00

G

2l

i)
=

H71 flsiA = X

A1 ]

3

3o,

49

7170

H

Hl o33 A2 el A

&=

49

7170

ki3

o

I 8lo]

x
7F sith)

= o0
T -

7F olyE= X

|
<

pu
L

=
oy

Rk (

=
=

AE™ full rank
uj o] o},

=
=




A AS o o] &3 A 79

|

o] IS dEE Hds i 4.3)43 2A Hed o] gL 1
Aol AdAFIT= A o] FEAM(homoscedasticity)gbal 3o}, T
A7 BE5F 09d o= E(ui,uj) 0 =j)E Yulstez o]lE H|x}

autocorrelation)©o] 2}l 3ko}.

1=

EW?) Eluju,) .. E(uu,)
E(uyu, ) E(ug) .. Euyuy)

E(UU)=
cri 0..0
_10 0., 0
0 0..0,
=01, (4.3)
(O 4) metge FnEEd wech

Y U B FA2 A A e HAxstele BEE ik BEAL
AsHs o1& F odvt. FEE FdF GFIARI(4.2)2)dA A
(4. 443 2o

e=Y— XB (4.4)
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(4.4 & ol&ato] HAast TAANA H4F5eed Dake] Awel Fe'e)s o
ERE (4.5)4 3 27 .

Min (e'e)=(Y— XB) (Y- XB)

(Y-BX)Y—XB) (" (A+B)=A'+B,(AB) =B A4")
(YY-YXB-BXY+BXXB)

(YY—2BX Y+ BXXB) (4.5)

(4.5)4 & A7 HA = FA4TF BE ok Aol HAaxAeHdd (4.5)4
—

S pow WAEEY (4.6)47 e Ao wEH)

M:—w( Y+ox xB=0 (2 (“g ;45”) 242)

XXB=XY (4.6)
(4.6)N 02 RE (4.7)27 e Bo] Wigk OLS A HFS +3 5 Qo)

S B=(XX) XY (4.7)
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HEE EF3e oS X3y WaE AAHS 4.8)43 2e IARYES FA
StH H&=d o FAE FJAATE WEFAA ST (Beta coefficients or
standardized regression coefficients)@}al 3t}
YJ_Y:B;XZI XZ BZXK[_X/{-/-UI (48)
Sy Sx Sx,

(4.8)2 e s FA4 Hﬂﬂﬂﬂﬁ]—r(ﬁ Yol (4.)Ae) o& =A% 3 AAS:
(e (4.94F e #A7} Q).

=00 =2,3,....k) (4.9)
Y,

st FAE WES AASTe o g AAe g8 2o, o & S0 1 3t
o] 0.70]W E=HHF7} FFAA 3 Z7](one standard deviation change in
the independent variable)®r& Wa w] FEHEWMEo ¥FEHAE= 0.7 A7|WHE W

A 6w,

(A A 4-1)

ool Fun Az (sl AW 9) 9 AT A X (el A
)3k AulEd V(e Ao Dol D@ ABE o]gate] B AT 34
S REL

Y 1 1 2 3

Xo 1 2 3 2

X3 21 1 2

(Z])

WA Fold Ane YAz mdsy o gl

112
121
131
122

W N = =
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9 F PEE o] &t Sy e ygHA Jdygd 58 73 = Qv
48 6
XX=|81811|, | X'X| =4
61110
14.75—3.5—5 7
(XXx) '=|-35 1 ., XY=
-5 1 2 11

(4.7)2 ) o8 gs3ARYGlA OLS FAHFS th

4.25
(XX)"'X'vy=| 15

2
gebA FAE HAAL Y=—4.25+1.5X, +2X,01 2 1 1A S tew 2ot
ATNE A FHe] WMspelA & AF FHEH AEde] At o Frhey Azt
Mo Fi 159 9 =71ty TN xZHdo] WMEEA FS A9 AT
AZ ol vt o SrketH AzbviE 2 Hit 209 o SUHES ovdn
4. 78 &4

(Best Linear Unbiased Estimator:

2 HaEae S4el ds ddn

2F
(HAFA
s A AT A& A (linearity in  Y)dl o) 3 AHEHE (4.7)4 9]
=(X'X) "X Yelld Xe w3susenz BE Yo disiA Aot
Z;
o B

)X E A3 (3.23)2 ¢ UERY e D

B=(X'X) 'X vl (XX

Tz @ oIt

Al
S

\:Ll
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3 AATE EHA (unbiasedness)oll diasl]l AHR7] 98 (4.7)2o=2FH v

o (4.104s == & U

= (X'X) X" (XB+ U)
=B+ (X'X) 'X'U (4.10)

fo
&
lo,
i
)
N
o,
oft

(4.10)4 e 1R AseE (4143 2A =3 B

(unbiased estimator)o]t}.

5 (4.11)

o
ot
v
o2
off

3 A4 Be ZHAEAH(minimum variance)S A¥ w7 98§ v

S B=(XX)'X+Aye s o) A (4.12)4 0] ®r}.
B=[(XX)'X'+ Y
=[(XX)" X'+ (XB+ U)

=B+ CXB+|(X'X) ' X'+ U (4.12)

(4.12)0] &3 o] 7|dizgts FalRE Brl BHZEA o] ] YeiH=
CX=00] Hojof g},

S, Bl BAS AN el (4124 et o] F .
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B-B=[(XX)'X+dU
o] & o] 83le] B BaLS AE) BW (4.13)4 % A At}
Var(B) = E[(B— B)(B— B)']
=E(XX)" ' XU+cO)(UXXX)'+UC)
=P[(XX) ' Xuux(xXx) Y+ (Xx)"'Xuuc)
+(cvUvx(xX'X) Y+ cuu ]
=2 [(X'X) '+ oC] (4.13)
tgol A =23 ARt Var(é):ai(XX)‘lo]Ei Var(B)E  Var(B)B.th
OC (nonnegative definite)+& o =ttt weld Be e ojul MPEy3A
gk $abe] A Hid oldd 54 /b S FAFS HAFAFRALA
@ (Best Linear Unbiased Estimator: BLUE)o]#tx @lt}h,
5.8 HAF EM FH
JAA T v SAAE BAES 7] AT sAAT BAHS Fs)|oF o
o e SAASe] B4 FARe aade] B FA%e] 4ol wel
S AAF AL FA47] s WA mwddge 2ol @3S FA e},
ThEs AR A weEde] Eak @2 3 2o FAH(BAFAD)S
A=l A K 4YE VT SR ol
SHH e (4.5)4 S AsA AodX= (4.14)4 9] o] &35ty F+& 4 dr}.

ee=YY-2BX Y+ BXXB
=Y Y-92BXXB+BX XB

=Y Y-BXXB

= YVY-BXY

(4.14)
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dgow HAAF B BAS 248 2a. @DANA Bed (4.15)4L

B=XX)'XY
=(X'X)'X (XB+ U)
=(X'X)'XXB+(XX)'XU
=B+ (X'X)'X'U (4.15)

o]% olgate] pol HarS AXE W (4.16)437 A €t

= El(B— B)(B— B)’]
=(XX) ' XE(UU "X XX) (A4 Y=U4)h
=2 (X'Xx)! (4.16)

(4.16)2& 3IAA+TY Ab-FE- 288 & (variance-covariance matrix)o| 2t

st o2 MM | e 2ot

Var(8,) Cov(B, B) - Cov(By 5y)
Var(BA): Cov (52,51) Var(@) .. Cov (52,5k) — Ui (X'X)_l

Cov (5/];5/\1) . .. Var (5/\;{)

6. 284
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A47 3 AEA
“B'Xe=B'X(Y-XB)=B'(XY—XXB)

1T},

o

o~
T

= (XB+e) (XB+e)
BA'X'—Fe’)(XB-l-e)

B' X XB+2B' Xe+e'e
B' X XB+e'e(

(
(

o] (4.17)4 3 #Zo] ek

A3e] <17 3-7>0 4 H
VY=(Y+e)(Y+e)

(4.17)2 &

o

86

—

el

cl
N

el
TR
g

uzel

=

L

(4.18)
(4.19)
3}

&l oF

)

q

==
T

et

o 3tej A

2

=1
~

)
5 1

I

I} o] 7
(correction term) py?o]

]

>

= =S A

=

o

RN,

7 )
SEE

-

[}

(&, v

VY
y#elE 4

B'X'Xé— n?
YY—nY?

o (4.19)4 2 2.

B'X'XB

I

o
[e]

AR AT Zoje we} AZ AT (4.18)
R*=
gk ok
= O
RZ

il

i

4

ol

o

=

i
ndl

A
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Y 11 2 3
Xs 1 2 3 2
X3 2 11 2
Zo])
ee—Y’Y—BA'X'Xé
} 48 6][—4.25
=[1123] 5 —[—4.251.52] [81811 1.5
61110 2
3
=15—14.75
=0.25
. 3025 _
SOy, 74_3 0.25

o7 o 2 _ 2
_ BXXB-nY" 1475-4(L.75)°_ 25 _ o0

o R? — = =
YV V—ny? 15—4(1.75)* 2.75

" Var(B) = UE(X'XY !

14.75—3.5—5
=(0.25)[—35 1 1
-5 1 2

l3.6875

0.25 }
0.5
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T.H4EE

tF3] AR AolA PR dEs|ARoA Y MEAAS FF% Folr e
StAI R ohFet pdAge] vk M HHERsY FAA fodS HAste @
A 747 A (single hypothesis test), o1& 7] SHWHF EA4 FJA4S TA
o AASE= Ad7FE A A (joint hypothesis test), 8 U EE =ZgdHso &
AX FoAdes AASE AdAHA(test of overall relationship) ¢ W ol

olgdt Ut A AAS Syl f3 AFUMES FHo ez e
(4.20) 2 2 2},

Hy:RB=r (4.20)
o, R gxke] Fo| P&
r& gxle] Fofxl g
a= Aleke] F(a=k)
(W A+ H24
stite] IAAF(AE = 1WA S A 74 A i A
F7MAE Hy: RB=ro= R¥} ro gk R ANIMEE A e 2n

R=100..10..0]% r=0

o e WAL ARAM A (42DAe] F-EAFE BRI A=
7 lola $2e] AFE nkel FRES Ene P-EELE o §3W oA
e @ F Aok,
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(4.21)

= (4.22)A

3

A4

(4.2D)21¢] F-&A

(4.22)

upeba ZHE B A el o

s},

of ZthE ol glojof

g

baL, #AF7Ede] 71z B
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g
T

Hy: RB=r% R¥} ro| 3
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|
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|

0
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(R}, — R/
F=2—q~Fn‘1,k (4.23)
(l—Rur)/n—k
o, o7 R R R & 747) Aloke] eI A ke wH I A oke] e ®

ur

ol Aol AR Aol

(e'e,— e'e, . )/q B

e (4.24
(e'e, )/n— k n-k )
&, ele, B ele,, = A7 Aloko]l rel R Alcko] Thaf A A eF R oA

el Al Folth.

F=

ek ofe A AAA e A At ARAEE 714F 5 glow
AF SPAFES FEAG0] BAHOR Fo@ Wt ofynE mYolA F
Aol Aok s, ARl /AHW A SYWFES wPo] AHE B
et AL BAA 22 =Y 0 EA oy

T Qe ofue AE 37 A Sl
2 ARs ok @,
Sol tgel (4.25)47 2 BAFeRFE UHuE 9337 Rl

=
=
AL skAt.

my = By + Bym,_ + 33 Y, + By, + Bsre, +uy (4.25)
G omE om_ 2 44 t7] 2 t-1719 e, Ve TUlEAL, b Alle
(e}

g

y 1
A =74, ree A2v8d 28 E 47 YEAY.

(4.25)42 Aokl AsAA e wPolghm s o] 4% FAT T AA
= ARAFE R, AR AT G e, B B (4.25)49] HAFLE
Gele gEdARddd B4 St AAAon fold Aoz wusd
gol TN HAWFEol BAYORE R A dyuole w17
ARAE AL FAAF B AL fI42 -AAS B BEF & Aok,

g St B wgd oo 9 Wt o) Qome Zze] ¥t 59
ool G Fr Ad wBiel YL B ok AlFed U 2 AT
Tt BAG SMael GBS FE A9 ool thHAAE Bl ATk, olel
Al 891 % FAAANA ARARE Hy:RB=rE o A% R 9

Bl
i)
=
-
N
N
w2
Mo
3
N
JAu ih
dlo
i)
m
v
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_[000100...0 [0
R= 000010...0]yJr ’“*{0]

H()-'Bé(: B5= 0 (Cl=2)

oldel FFIHE sl A (4.25)24 9] stHFadtas (4.26)4 3 o] vEd
T A=t ol& Aol 7haizl mEolea g,

m, = B+ Bymy 1+ 53 Y, +uy (4.26)

AA He AAAFLE R, I AFY FE ele, ol
ol P R, R ORI (4.23)4& ©]
al

=2 AR L7F nkQl F-E¥E

(Re —R)/2
=~ F,/_; 4.27
(1_R2 )/n—k‘ n—k ( )

ur

we 2 A2ged =
3ol A F Aol kA of
Z

A =8 Zzel digk 7pA

(3) A A7

2y W 2= aAAse A4 faAde A6l AAsks dAAAAAM AN
7V Hy: RB=ro= R¥} ro] g 9 AF7MdE 247 vgaa 2
0100...0 0
0010...0 0
R=[0001..0{3 r=|0

0000...1 0
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=k-1)

Bk,:O (q

=P3=04= -

H0:62

qo p-EAGE ¥

Foll A (4.28)

S

o] A-#%7k nksl F-

oy

7} k-1o]21 &

0
i+
oV

el

O

p

(4.28)

R*/k—1
1—R*)/n—k

k—1

n—=k

s

A4

il

w2} 4]

(el A 4-1)(AZ)

=
Xp0l 217t Yol

3
]
=

A&
3Fod X

), AT+
AEE ol &

P

Gl

gstel.

3

o ff-of F WETE FAo] Yol

g]

A]
112 3
1 2 3 2
2 11 2

= 1
T

el
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Xo

(&el])

| B2},

J

WA A FAASR EAL F9S B

N
N
o
o0

ol

Hy:B,=0
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I o] 3,002 AxHT},
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5%  oFE(a=0.05)dA AFE7 39w AdAGS 3,182 =,
ts 0005 = 3-18201 k. el Al ARG t-F AT gk 3.0 UAF 3.1821m1) %
B2 5% ol otolA AFTHEAES 71ZekA Eeth. weba SHAE] A Ee
AzbufEole] Jge FA Tavin ML fE SAHR Fo5kA
(statistically insignificant)@}al 3tt}, o] A T HH] XEFH] =W
oA AASEo] oF Grt,

“h’ 5("24 12 -1-‘-4
e &2 rlo

ATAE AZo] ARMEAe] FFS FA RLvhs NS PRI At
of Sl BAF Ppor AFIE P UAAES HATD, -FAFL A

B th&3h o] 2.828% AltE T,

_2.0-0
©0.7071 2.828
o9} o] Akt t-FATF] kol 5% o4 %OﬂﬂH AAFE 3.182K} #o

S @b, wWekd AT A
& AguhEeld 4 4 et 4o 5}% EAROR folstA @
( !

TR AFAe] S

5 e

= bgl oA 2bA|8Fe]oF s},
tgoz Frn xEd 9 oLt xEdo

>
[¢)
A e AR A4 wA. Fua AEe @ AT
A~
T

i o f
to o r2 X

52 53*0

A Qomw o AAAH H
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R*k—1 _ 0.909/2
(1—RY)/n—k (1-0.909)/1

=5.0°]t},

A o7 o Foll= A3FS] <1¥ 3-8A YERUE vkep Zo] Fojxl X
sl stuke] Yaks sk A el S (point forecasting) ¥ Aol Sol gk A= -3t
& F3F= 7o Z=(interval forecasting)©] SLTh.

SHHES X7F 54T @& 2 W AE y o dFA= (4.29)4 3% 2.

T ES s AAA Y, 9 =3 ¥, o Folel =g
S otolol hm AZFAANE AW EotEo] o=l Fae B
Zo] Mg tpET},

P Ze 7S dZozre] BAL (4.30)4F 23, M=o A oZo
apo] BAS (4.31)A 7 2},

Ay

Var()?o | 2y) = crAixO'(X'X)_le (4.30)
Var(Yy | ;) :UE(IJF.Z‘O’(X,X)_lJJO) (4.31)

whehA A Yool tgk (1—a)x<100% oS3 (4.32) 23 2},
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95
)%itgnik\/(o%[l-i-x;(XX)_lxo] (4.32)
-

(Al 4-1) (A %)
tgel FRE AE N9l AW 9) @ AT AF X(2e: A
) AztulE el V(9 Aol o] #F Auw gFIARGS LA
walo] AAo] At HATT . Xob AT o], Xeol 26T gl A
o Az EA (A AZ)o] B FelSA D 95% oS FHe Fale),

Y 11 2 3

Xo 1 2 3 2

X3 2 1 1 2
(&)

X, =3, X,=29 o He|=A= &3} o},

Yy= 2,3
—4.25
= [132]| 1.5
2.0
= 4.95

Var(?o) = 0‘%[1 Jr:c;) (X' X))

14.75—3.5—5][1
= (0.25)(1+[132]l—3.5 1 1 H:&}

-5 1 2]][2

0.9375

uebAd JE o FA 0y ol ek 95% ol S vk 2
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[1+2,(X'X) 'z,])) = 4.25+(12.706)(0.968) = [~ 8.049,16.549]
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AE O3 HEE £

(oA 4-1)2] A5 E EViewsE o] &3} exd-1.wilZ A3 & T HH &
2 AN AERS SHHF, AENS FHEUSR e FIARIES

FAT F oY A e AV RES A
Quick-Estimate Equations A3t 2+ EH§}*PX}01]/\1 <Y 4-A1>3} 7o)

1=
dHe k. oAVIA ye FEHFE YERY AL, cIANRF Y Ards F
7] Ad Aem, x1& Fuu AEAg UrEhH EoEgug, 2t AT
AZNe HeElE S8usE Uepac,
<39 4-AD> 953 ARG (A 4-1) F4 344
Equation Estimation
Specification | Qptions
Equation specification
Dependent variable followed by list of regressors including ARM&
and POL terms, OR an explicit equation like Y=c{1)+c(2)=x,
yiooulue
Estimation settings
Method:|LS - Least Squares (ML and ARMA) |
Sample |l 4 |
= JC 7]
ot el g el

AT A Edqo] Watetx] F& AF FEH AEAXKDo] 1
Zde Fit 1.599 F, 169 9 Frhsty, FHH] AF Y]
X2)o] 149 =, Het o F7kshd &
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0.2048, 0.21630. 24 F =Wy BF 54 Fo5FoA EAHdoz §o3 W

S ohuth,

of o] WskE 90.91% A = vk, A3 dEI AR FRH A
F2 A e wsks 81.670 AEE 4 AU Al vs) Aol Srte
Ak, A7 FIF He g3 ARGAA FrhE A7 AEFQe] 5HWS
b SAA s frold Wbl AAASFTE molAl= AL FASARE FAA L
2 % WEot ohlel sdeE AT FARTE el AW =
gusel B4 felgel BAglel HAWEsL 2w ARAFE A
F-statistico] 5¢1d ol= AAHGo hd F-FAFe gtol, o] F-FA 2
gt o &Eo] 0.3015110]n2 Rl HAo] 4Hs] AR HYvw = AR
e 714 5 el
<Y 4-A2> 93 RG (A 4-1) FF A
Dependent Variable: ¥
Wethod: Least Squares
Date: 040210 Tirne: 00:18
Sample: 14
Included observations: 4
Yariable Coefficient  Std. Error t-Statistic Frab.
o -4.250000 1920286 -2.213211 02702
®l 1500000 0500000 3.000000  0.2048
w2 2000000 0707107  2.828427  0.2163
R-zquared 0809091 Mean dependent var 1.750000
Adjusted R-squared 0727273 5.D. dependent var 0.957427
5.E. of regression 0500000 Akaike info criterion 1.565288
Sum squared resid 0.250000  Schwarz criterion 1.105009
Log likelihood 0.130577  F-statistic £.000000
Durbin-YWatson stat 3.000000  Prob(F-statistic) 0.301511
U, SPUS FRH F84S Fotny] s WeAAAEE Faudt
g A WA SERs 9 FEWFE 29 o (4.8)27 2ol A5dE
Al sARFS FAgoF k. webA EViewse WHo] d¥FAA tas
dHstel s HEsct
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genr ty=(y—@mean(y))/@stdev(y)
genr tx1=(x1-@mean(x1))/@stdev(x1)
genr tx2=(x2-@mean(x2))/@stdev(x2)

ttgow ZFE3IHE A
aotxl Hotx2
|

e ehy &

<18 4-A3> (A A 4-DHE3AAF F4

Dependent Yariable; TY
Method: Least Squares
Date: 04/02/10  Time: 23:43
Sample: 14
Included observations: 4
ariable Coeficient  Std. Errar t-Statistic Prob.
T 1275204 0301511 4242641 0.0513
T#2 1206045 0301511 4.000000 005872
R-squared 0209031  Mean dependent var  -5.55E-17
Adjusted R-squared 0863636 S5.D. dependent var 1.000000
S.E. of regression 0365274 Akaike info criterion 1.152300
Sum squared resid 0272727 Schwarz criterion 0.845447
Log likelihood -0.304599  Durbin-\Watson stat 3.000000

A AA (G 12708 ANAS Gy (15) )y 7g)91 ¢ 0
Y

0.957427)
o & F don po tEiAE ojef o] (4.9)2¢] AHIE RAE F Q.
HELS| AATE HAHEH FHH] (Zdq A7 AFE A=A 374
FHT 22 A7bfE A AFeHtis ZHE] AEFdo 1 & JIgFS e

I~
tha g 9l

THY] AEd L AP K Edo] FAl AbuE e FFS FH Y=
A& AAN BAb, olE 8 <a¥ 4-A2>¢} Fo] tgFIARY S FAHS F
View-Coefficient Tests-Wald-Coefficient Restrwtlonse FY31H yElve

Wald Test whaatel Al C(2)=0, C(3)=0& Y3t 0KS
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Vlew[ﬁ]ob]ect Print |{Mame ||Freeze | (Estimate ||Forecast || Stats ||Resids

Wald Test:
Eguation: Untitled

Test Statistic Walue df  Probability
F-statistic 5.000000 2,1 0.3015
Chi-sguare 10.00000 2 0.0067

Mull Hypothesis Summary:

Mormalized Restriction (= 0) Walue Std. Err.
Ci@) 1.500000 0.500000
Ci3) 2.000000 0707107

Restrictions are linear in coefficients.

(4.25)2 9] gl FagdFol Alaggd F2Gb) 2 A25§A 587t 5
Aol BEFael FFS FA FrrE AFMEAS A48 Yetel WA 20014
BE 20099 7kA $evete] A5E ol &dte] (4.25)4% FAI A
4-A5>ol] e Q. o)l A AAAFE A o] A A e
AAGF(RE )E 0.9992320] T},

S, AE el A A9 = Aoko]l shElH RPQ (4.26)4L FA3 A
H7F <A™ 4-A6>o dEbY Sl of7)el Sl AR A= Alefo] TheiRl B

o) AAAF(R})E 0.9879140] T},
(4.27)21 & o] &3] F-EAZFS Fallwd o3 o] 22.10524 5% ol
AR 39 F-REEEY] AAA

# slolA Earel Afmrt 20| B
9.5t AEE 5% fol5E SolA AL )z,
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<719 4-A5> (4.25)2 FA AT

Dependent Yariable: M2 =
tethod: Least Squares
Date: 040310 Time: 21:36
Sample (adjusted): 2002 2009
Included observations: 8 after adjustments
Yariable Coefficient  Std. Error  t-Statistic Prob. e
[ -HB0s0.5 8923117 53313310 00129
WI2(-1) 1287933 0090952 1416055  0.0008
¥ -0.016361 0015037 -1.088004  0.3562
REB 2479247 1398144 1.77EFRZ 01739
RC 2429235 1281568 1895518 01843
R-zquared 0.999232 Mean dependent var 1098431,
Adjusted R-squared 0998208 5.0 dependent var 241509.3
S.E. of regression 10240.94  Akaike info criterion 21.57534
Surn squared resid 315EHI8  Schwarz criterion 21.62500
Log likelihood -31.30138  F-statistic 757313
Durbin-VWatson stat 3.395123  FrobiF-statistic) 0.000053 &

<19 4-A6> (4.26)2) =AH A7

Dependent “ariable: M2
Method: Least Squares
Date: 04/0340  Time; 21:38

Sample (adjusted): 2002 2009
Included ohservations: 3 after adjustments

“atiable Coeficient  Std. Error t-Statistic Praob.

C -1263107 1490425 0840771 0.4388
WZ2(-1) 1072627  0.258873  4.143442  0.0090
i 0016631 0043581 0381514  0.7185

R-squared 0.987314  Mean dependent var 1098431,
Adjusted R-squared 0.983080 S.D. dependent var 241909.3
S.E. of regression 31466.95  Akaike info criterion 23.83126

3um squared resid 4 95EHI9  Schwarz criterion 23.86105
Log likelihood 9232504 F-statistic 204.3540
Durbin-VWatsan stat 1.364369  Prob(F-statistic) 0.000016
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A EZFEolo} G,

_ BE-R)/2_ (0.999232—0.987914)/2 _ 0.005659
(1—R2)/n—k (1—0.999232)/3 0.000256

=22.105~ F}

st gl AllFEH F2(rb) E A257§d FE(ro)7F A g5
< A ¥v AE AR BA olE & <2y 4-A>¢} Zo] b3
1S FA43 F ViewCoefficient Tests-Wald-Coefficient Restrictions=
& UElds Wald Test thabgdatol A C(4)=0, C(5)=0& YHsta K F
H o<y 4-AT>9F 22 JPEARAY] AHE RoFErh. o714 F-EAES B
Hed Logho]l 22.103150]aL, @RS AFETE 20]3 # R AfFETE 3¢
B YA F-EA% 22.103159 Fo&&< 0.0160)22 Al¥FsH Fd@b) 2

=T e ST o
o ot 2

=5

o
A2eed we(re)7k sl stlFao &S F4 feves AFHES 714

et

YWald Test:

Equation: Untitled

Test Statistic Walue df  Probability
F-statistic 2210315 2,3 0.0180
Chi-sguare 44 20629 2 0.0000

Mull Hypothesis Summary:

Mormalized Restriction (= 0) “Walue Std. Err.
Cia) 2479247 13961.44
C(E) 2429235 1281568

Restrictions are lingar in coefficients.

=& 3t7] YalA= WA Proc-structure/resize current pageZ Al €l&}o]
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Data rangeE 5% 3lo] o5& 9% IS sy ¢ FHEta, SHHEFE 47
skl Editt/-& =8 d5S 9% €T F(A7Ae X, =3,X=2)%
dEst. ARG S FAH L FAHAN Lol A Forecasts A e
& tadAtel A S.E. (optional)ol sefE UFstx Ks ZFYad F5

HeASA(yf) 2 ANEAFA A5 Ake] HF QA (sef)7F AMbE
Mo M= (yf)2 ZEs] Bwl <18 4-A8>3 o] UE=d o7

BNl
o O A o

Jl*> lo

A e FA7F 425908 & AUtk

ghH, MHAFA dFeate] RFEA(sef)E FEE BHW <19 4-A9>¢F
°of Weht=dl o7IAl AMEASA dSeake e AE 0.96824690 & 1D
T QAL olE o] gstd MEAF ek oS53 [-8.049,16.549] & T F
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L. 199658 19999 7bA] gtela=a.(Y), ddox&( x ), =wRa5( x )l #3
SEvete] AR e o] &5t 5ol watet.

A 1996 1997 1998 1999
Y 1 1 2 3
X, -2 -1 -1 -2
X, 1 2 3 2

® dgusr A8 AWEe 2tx RavkE ARIES 56 Fo5E A A
=]
o

® 2000 e] AAelA&d FHla5e] 247t 2, 3o)gha 3 uw) 2000 8429
Mol 2k 95% o F-3& ZH2 ethet.

2. AEINRDE V=XB+ U(Y, =6+ 5pX,, + B Xy +u) 2 AAS T thge)
ARk FolH e W olF olgate] BEol wajel,
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@ 2010 9] oA IFRIAa5o] zhzt 3, 28kx o u 2010 3tHFL9]
0 201032 ojA&3 IwlAaSo] z+zh 3, 28k sk uw 2010 ¥ 95%
o =7+S FEke).

W fuete] 49 gusaclEe ddoFE AAse. wef, A"shA de

o thSolE oW Ao g s ok ot

4. L2 20019 5E 20043 71A] E71A5E (inflation), YF45E(wage), =
StFS7He (money) @] A= ALz olt), o] & o] §3te] vl &5l waelt.

Ax 2001 2002 2003 2004
=715 E (%) 1 1 2 3
dadsE (%) 2 2 3 5
3 FS7HE (%) 2 1 1 2

42 Wrhste.

@ 20059 %= dEdsEC] 6%, TIFSIHEC] et & wl 2006 d =] EHE
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STES 3.75%7F 2 Aot gt +3e Hrlske).
5. &2 2005dFH 2008@7kA] -2yt sEge, oAE E A5
Axd zgoltf, ol o] &35ty g =5 ket
o 2005 2006 2007 2008
oo (HAx 9) 1 1 2 3
o) AH-& (%) 2 3 2 1
=N A5 (HE ) 1 2 1 2
O stHF a0l WaEY JHFeE FAS W o|x& 9 o). A
o2 HYdqEE et A8E o|&ste] Hutste. @, TA4Y FId2
FAskeE &, BAA SR folsitta 7HA st
@ 3stHFod 9IS vAE 2919 FULER oxE T fEuvete] A$ o
L g9lo] FHFL o & 9FS F= S Adys] Bt o, EAF o4
2 FAEE &, SA4eR fosttta 74 skE.
@ Yo F FEAolA Ay B A& =AZH {FolAo s Hrlstet.
6. o2 o8 7HA BAEE ol &3ld sHFoTdFE FHS S AYg
o,
g |FEAS| A (AAES| Y RB RCP R |[FAASF=
281 M -0.69 0.61 |0.31| 0.04 | -0.19 [0.979 0.213
(0.73) ] (0.16)
2o M2 -2.09 0.43 10.62| -0.12 | -0.02 | 0.998 0.001
(0.03) | (0.67)
233 M3 -2.98 0.61 |0.65| -1.35 | -1.32 [0.988 0.001
(0.19) | (0.20) '
x T3 oke] A= IAFYFES e
* PR 2o A& (RB)H I]ALAGIE(RCP) o] FAol 3tH|4=2 3o JIFS
FA gethe AFMES ZA4T AY
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AlFZ A © o2 HAF 111
o Eo] INF AAY7IS AFsle] Lvsefo] W37l Q= XS 2y
I akAp. whoko] ZPWISEE wEshA] EEvhd (5.1)41Y AR REES REHAA
THo g FANW FHed olE BHE3| ot At
C=06,+5Y tu (5.1)

@, CE &2V, V,E 258 U

INF ZAS71E d@staA BAFAL] Lvldee] Wyt dsls As FvR
71 glall AR E (5.2)4 39 2ol ¥ XPAZ F gt
G =06yt 5. Y, + By Dy + uy (5.2)

1, t 7} IMFS]7] ol &

o} =
= Dy {0, t 7t IMF$17]

ok &
tha &k, o] A& A(gender)¥ dFolgta = F A9

A= AE AHE
A2 Waes JEAa gl wrebd] TP S aeskA] gerd (5.3)4 9] de4d
AEYS BHEAnAsHer FA4sd 9 Aol

Y, =B+ 5 X+ (5.3)

DEAAL EASE AE 4

Y, = By + 5, X, + By Dy + B3 Dy + u, (5.4)
_ 1, a7 A
O i

= 17 e
5o, 7k # A
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(5.5)

By + 51X, +u,

Y,

]

il

=K

i

i+
B

N
i

(5.6)

3

°

o]
o]

=z
o=

=
=
=z
=

==

I 7Hi 5 (5.6)2 2%

1,Dy =0, i7F 3L
0,Dp =1, i7b o

o

Bo + 81X + By Dy + B Dy +

@, Dy =0,Dy =0, i7}t

DHZ'
DHi

1R 7] ]
Y;

b2

00

0

ol
180

<

o

el

2)

<
o

(5.7)
oz fol¥ A% (5.4

=

Bo+ B, Y, + By Dy
0, t 7} IMF$]7]

. i
= Dt:{l’ t 7k IMF9]7] ©] %

(5.7)21¢] 7+

G

Ao (5.2)2 %

o

]
&l

X

2 (5.9)

9] (5.8)

(5.8)

C =0y +6, Y, +u

(IMFY~7])
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(IES 7] o1 F) G = (By+B,)+ B, Y, +u, (5.9)

ZhR el et P AFIES Hy B, =022 INFSI 719 INFS] 7] ©]

Fo el Aol7h gk AAelth, AFAME ALSAU(E, 6,7 B
How felshe) <1y 5-1>3) el NFSIZIsh NFSI7] o] 9] Anlsie] Aol
7F vt 228 WAk wekad o] A= IMFS 79 INFY 7] o]3 o] 4w
2 7}z ZAdof sty PSS ¥ 5& (5.7)4S =458 ot Zola 73}
g Qe 5 qn
<19 51> dwe] WEE dehe sbus
= ; IMFS13] 0| =
| RS-t
IMFS| 2|
G+ B |
& g
IMF 2| X

a3, FAAF dF HAL e 2ok 5, FALNAAFOR 1NFS )9
A 20T INFY 7] ol Fo AL GFET 2. G2 FSI7]e] Aofan)
FES JEUE, GE RS o3 Zn5Ea IS &H 539 o2
bt webA INFS)7) ol F 2uFEE G+ 5,0 Hrth

(2)71271(ZA) 9] Wats Yehl= 7Py
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71&71(8AD 9] Wets Yetll= 7PRsRE S g5 (5.10)4 3 2ol e

G =0y +6, Y, + 5D, Y, +uy (5.10)

9 D :{1, t 7V IMFS17] ©] %

Tt o, ¢ 7F IMFS1 Y

(5.104 9] 7PaFERgEs 4T F /PAs7E SAAcR Fod 44 (5.10)
el FAL2 29 (5.1D) % (5.12)4& MdHow 4% Axe st

(INF$171) G =By+ B, Y, +u, (5.11)

(INES7] o1 F) G =6, + (B +8) Y, +u, (5.12)

<219 52> 719719 wWalE Yeple Aas

-4

IMFS | O] =

[
n

IMF S 2

Aol g RPN ALAEL Hy:py =007 DFS)7ISE IFS7) o]
vl gl o)z} gtk sHdolth. ARG AR, 57
W) <28 5-2>9F o] IMFY 719} INFS] 7] o] Eo] A A n] Al &
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of Aol7t gtkm ARS uluth wepd o A IF7Ie IFS7] o] 5

=
U5 E 22 FAdk Bk ANSE E£FF (5,104 FAW o9

A A} A 5 Uk

a, FHAAS B AL e Bk G, ARedFEOR IFA7]
AojansEs IFY7) ol Fe ddan$Ee 2ok 4,& IF719 #74m)
A4S EE, G DFS7) ol % @Alaul 3t N7 AL e 2

O]% "]’E}-]TH‘:]' U:]'E}’}\ﬂ IMF-(H7] O]__;‘l 1:51—7:”_/;\‘ ]/K 6(‘3]:!4 %}\— Bl+62 ] %E}
(3) AU 712719 FANRE Gehl Esw

AR 71&719 FSAWEE JEUE 7HESERFES v (5.13)243 ol
ek & s

_‘

C,=ay+ta,D,+3,Y,+5,D,Y, +u (5.13)

9 D :{1, t 7F IMFS17) ©] %
I 0, t 7} IMF$]17]

(5.19)4 9 ARy S 249 F AusErt A2 fo3 49 (5.13)

Ao 4L thee] (5.14) 2 (5.15)4% AdH o F43% Avel FUsit
(IMF$]71) C=ay+06,Y,+u, (5.14)
(IMF$17] ©1F) G = (o +a)+ (B +8) Y, +u, (5.15)

(5.13)4¢] 7t FEFAgNA = 35/7FY 7t o] 7Hs3shrt.

WA Hyota, =022 IMFI7ISE INFSI7] o] 9] AuGFoE Aol7t gl
ol ARALE NARE(F, o0 FARCE FI5¥) <19 5-1>3% 2
o WFS/ISE DES)7) ol 99] S0 52 Aok nn dEE Udg. Hes

A4E DESI719 DFS7) ol Fo) 2ul 48 247 F4s0k s hass
Eakal (5.7)28 =435 o9} £ At
teoR H:pf =007 INFSI7I IS~
T 7Pdeltt. ARIIES VA4S E(S, Bl B4

I—M 9

%
o
fru
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FHA(F, ot prol FAl SAA L
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E 233 (5.13)28 =A5lH o9 A3 A Jd&

™

<19 53> A} 712719 WEE dehle g

==H| IMF 23] 0|=
HIDl 4
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_J‘k_E
IMF 22 i
t:sl—T%j’ g AA T g e S 3 2o}, O;\O"% IMES] 7] 9] A an] s
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A 22 (seasonal factor, S,), 7174

Kol #3829 (cyclical factor, C,), 7l
8 (irregular factor, ) & Ul 7FA

KR
=
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2ol e FH=E g

(5.17) 2} 3}

(additive model)o = el <

(multiplicative model)®}

=
T
=

Q%] AL

Ao

TR

(5.16)
(5.17)

o] ol ALgH T},
In7,+ InC,+ InS,+ Inj

[S]

T,% < 5% §

P =
Y't:

7

In Y,

A

o

7174

=]

271 Agolmz 1BV A 4%

(5.18)4 3 A "t

‘04
WE7E A7) olm =

[e)

=

As)e o

o|J

(5.18)

(eF] + aQDQt + a3D3t + a4D4t + 5Xt + Uy

Y
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y; = By (1) + By Dy; +u; (i = 1,2,...N) (C1)

@ y(money)= L A7I=, D (nadum) = HUlE YeERN & 7FHS, (D, (pdum) &
AHE U E YElllE 7Rt 8tH D+ D, =1)

2 Uehla g e Faush A
8 AR R
W

(C1-D)A el Hm((Cl-1)4 <

y=By(D, +D,)+p,D +u (C1-1)

y=ByDy+ (By+ 3D, +u (C1-2)
el Abgoe] A9 D, =0,D, =102 HHHr|Fe
o] A% D =1,D,=00]22 FFAA7|FL2 [,+6,°l
ol Abthe] Gt Fe] Aol S yErd
FAL FUY 2 AFEYe HHYFS FHEUSER T (C1-1)4 E=E= (C1-2)
Ao S48t "o,

e B,7F |1 =)
A, fed g 7y

(C1-1)2 =443}
money Coef . Std. Err. t P>t [95% Conf. | Intervall
nadum 655123.1 | 2023235 0.32 0.746 -3339117 4649364
_cons(=3)| 3737746 | 744193.4 | 5.02 0.000 2268570 5206921
(C1-2)4 423}
money Coef . Std. Err. t P>t [95% Conf. | Intervall]
nadum 4392869 1881397 2.33 0.021 678641.9 8107096
pdum 3737746 | 744193.4 5.02 0.000 2268570 5206921
EE SEd 2d7ES FHEUSE Fa (-34S FAsa AH-Ed 2]
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y; =By + B Dy +u (i = = H o) (C1-3)
Y; :BoJrﬁlDQiJrui(i:A]'%rﬂ) (C1-4)

(C1-3)4 #4437

money Coef . Std. Err. t P>t [95% Conf. | Intervall
nadum | (dropped)
_cons 4392869 2271487 1.93 0.066 -317906 9103644

(C1-4)2 =443}
money Coef . Std. Err. t P>t [95% Conf. | Intervall

pdum (dropped)
_cons 3737746 718073.7 |5.21 0.000 2318584 5156907

@ % Ad AY Hus ol g

g 2gy o] gige] wHdrv|aS AwWddd dlo] wHuy 2 AFHUE &
et 2o AE 2 A F A9gES nys] BZA

= By (1) + 81Dy + BoLy; +u; (i = 1,2,...N) (C2)

Yy = By (1) + B, Dy; + By Ly + Ba Dy Ly + (i = 1,2,...N) (C2-1)

o, yE TAYE, DS FPWE UehlE FEE, L (sdum) e AeaA] s}
S YeE b, (L,(dum e Aad des Jelgs spdseta &

Ao e BAYS A5 AWaA Agdete] Fitur)
e »}Ema 58 RS AHRES AN RS AolE el 1 o
o =

D +D,=1 % L+L,=15 (C2)4¢] 1o thydstd (C2-2)2e] = ((C2-2)
Ae ()2 543 ol HAsH (C2-3)2]e] Hr}.
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y=By(Dy+ Dy)(L, + Ly)+ 3, D, + B, L, +u (C2-2)

y = BoDyLy + ByDy Ly + By Dy Ly + By Dy Ly + 51Dy + By Ly +u (C2-3)
wpebaA] AWAaA AAgEU e A FEEA w37 Ha AEAaA Sy
Ae HaEArFe

el ATl Aol & Jera

Pizﬁ A}E"“JH B HaEdAvlee By7F Ha AMAA Syoe] A9 Had
A71FE By + 60 HW, AeaA Argoe A9 BEdAraS B+ 6,7 H
I AMEAA FEUY] AS FadAV e B+ 6+ 6, + 37 "k o] uhe
B & AAaA e AFHAY A s T AolE vEhY, g+ 6,5 A
A Y 2 AU Fadd T ge] xolE vEbdh. whEba AW AR
ITHO 2 Ao A Y] Ao oRe B9 FE 9 EAF FolAde
A HF o}‘ﬁ Ha, AEaA Sl 2 AFgEO e FdddT g zbo] o
HE B +69 s d %741141 oMo 2AGe] FZeE A}

_T‘

ge AW % Ahhe B
3

NEE FHNSE Fu (DA 3338
Wogt. ez F = F

A% A YEA 8 s

money Coef . Std. Err. t P>t [95% Conf.| Intervall
nadum 68148.1 1994593 0.03 0.973 -3869892 4006188
sdum 6102968 1624287 3.76 0.000 2896045 9309892
cross” 1.74e+07 6416072 2.71 0.008 4690131 3.00et+07
_cons 2284658 792570.9 2.88 0.004 719839.5 3849476

« % ) A bAF e 3EAEEAE ehy
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tlo
of\
b
E
N
fru
4
=
)
\\}
=
1>
o
x
oX,
ol
=
>,

Y =B+ BiDy+ Bolyi+u (i = A &A1 SH) (C2-4)
Y =B+ BiDoy + Boly;+u (i = &A1 AFH) (C2-5)
Y =B+ BiDy;+ Boly;+u (i =AM = HO) (C2-6)
Y; =By + BiDoy+ Bo Lo+ u, (i = A AL ) (C2-7)

(C2-4)4 Fgax

money Coef. Std. Err. t P>t [95% Conf.| Interval]

nadum | (dropped)
sdum (dropped)
_cons 2.58et+07 | 2.58et+07 1.00 0.500 -3.02e1t08 | 3.54e+08

(C-5)2 =443}

money Coef . Std. Err. t P>t [95% Conf. | Intervall

pdum | (dropped)
sdum | (dropped)
_cons 8387626 2470566 3.40 0.002 3366832 1.34e+07

(C-6)4 423}

money Coef . Std. Err. t P>t [95% Conf. | Interval]

nadum | (dropped)

ldum | (dropped)
_cons 2352806 809428 .2 2.91 0.009 664368 .4 4041244
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(C2-7)2 =443}
money Coef . Std. Err. t P>t [95% Conf. | Intervall
nadum | (dropped)
sdum (dropped)
_cons 2284658 475410.3 | 4.81 0.000 1342601 3226715

y: = By (1) + Byry; + Borg; + Barg; +u; (i = 1,2,...V) (C3)
@ oy HA7E, r(natural)S AAAARY &, ry(engin)©= FEH &, ry(art)
= o A5 H &, (7, (human) 7} AL H] & 5 3= iR = 3k

oty trytr,=1)

(€C3)o] @A Bz AEAEAGu &9 ®iste] gk 27
EUla 3,2 AAnstu g Wale] od ddv)Fel wgte] xo]lE el
I ol E ¥zt

oty trytry =15 (C3)29] 1ol digdstd (C3-1)A o] = a((C3-1)2]2 (C3)
23 ) ol& A (€3-2)4 0] Hr},

y=By(ry +ry+ry+r)+ Biry + Byry + Byrs +u (C3-1)

y= 507"4 + (50 + 51 )7”1 =+ (50 + 52)7”2 + (50 =+ 53)7"3 +u (C3-2)
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upebA] QIEAS] A E ] v &o] 1% T71eE AS EH7Ee [,o A7vE 7

s WA FE G+ 0,9 A7 NE Fohe
H o] (ceteris paribus) A I}shu]Eo] 1%
470 AR &) jFo] 1o]BE AEH O R JAEASH &S 1%

¢

kol & YebdTE, Yex] Alde] HE&%E fFASE oz A g
4o U0 9 AUUe] BHFS EHEFE Fu (DA FE (0324
o2 F43d #Hr}.
(C3)2 =441}
money Coef. Std. Err. t P>t [95% Conf. | Interval]
natural 5022867 4518033 1.11 0.268 -3897345 1394308
engin 8886835 3588133 2.48 0.014 1802576 1597109
art -2541798 4870493 |-0.52 0.602 -1215789 7074298
_cons 1639119 1477551 1.11 0.269 -1278095 4556333
(C3-2)2 =443}
money Coef . Std. Err. t P>t [95% Conf. | Intervall
human 1639119 1477551 1.11 0.269 -1278095 4556333
natural 6661987 3837261 1.74 0.084 -914140.2 1.42e+07
engin 1.05et07 2873669 3.66 0.000 4852305 1.62e+07
art -902678.8 4169953 |-0.22 0.829 -9135658 7330300

ol
1o
gt
©
—
°

A7IA Freld e (G2l B,7F intercepto] A HF 2 ®
= = AuWTE AT A5 fyi= sloped] onlE 7HItE Aot
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X
off
o
X
_e)
o
r
A=
1
my

ool magu o] dste] WA Fe AWel Qo] 4 & % djste] A
3 4 W& wele wa

Y — 50(1) + 818+ Bory; + Byry; + Byrs; T uy (i=1,2,...N) (C4)
A=}

A h & (ry 7 JAEA &S YEbAT A St r eyt =1)

|
S(student) &= A &

(CHS BFoIA Bz 34 57 ARF FH(S) AN ARAL AL &9 W5
of tg wAsFe WaE el e Adnshulge W =
o WB(EE A &3} ARAIH o] Ak o @
o) EhlEE 1 o8 Hvud

Fot Tyt =12 (C4)29] 10 g abd (C4-1)2] 0] ¥ I((C4-1)42 (C4)
43} FAY) o2 A (C4-2)4 0] H,

l

y=By(r, +ry+ry+r)+ B8+ Bory + Byry + By +u (C4-1)
y = Bory + B+ (60 + BQ)Tl + (ﬁo + 53)7'2 =+ (ﬁo + By )7'3 +u (C4-2)

webd S 7k A4 A (S

LA7IES Byo A7IvtE S7kstar Ad #eka]go] 1971 S Ag w7
& Byt 68 A7 SRR

(CHAAA e e 7ol Bwoliu AAxngn&o] 1% F73tthe 74
478 AR &S] o] lojrR AsH o R JAELAH &L 1% #4S vt
%, AAdFHH &o] 1% S7tetd BRI TS B+ B, 5F FUhskal, QA&
o] 1% At WH7F2 [y E FAastERE AAREH & wiste] o Fa
(net effect)= B,7F HaL (CAH)A oA Fdg 27|17t Ak, webA g, A

5
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(CD FA73

money Coef . Std. Err. t P>t [95% Conf. | Intervall

student | 629.5751 60.53491 ]10.40 0.000 510.0522 749.0979

natural | -1338293 3574733 |-0.37 0.709 -8396409 5719822
engin 1580271 2883996 | 0.55 0.584 -4114022 7274565
art -3277634 3797437 | -0.86 0.389 -1.08et+07 4220198
_cons -1823170 1198964 |-1.52 0.130 -4190460 544120.6

(C4-2)2) F=H A3}
money Coef . Std. Err. t P>t [95% Conf. | Interval]

student | 629.5751 60.53491 [10.40| 0.000 510.0522 749.0979

human -1823170 1198964 |-1.52| 0.130 -4190460 544120.6

natural | -3161463 3136908 |-1.01|] 0.315 -9355117 3032191
engin —-242898.2 2467886 |-0.10| 0.922 -5115606 4629809

art -5100804 3275640 |-1.56| 0.121 -1.16e+07 1366770

gelEz 9l oE

B oo g4 Mes AR Ve AolE tAeE Aow A dn.

S
i)
Y
N
N
E
-
)
o2
ax
)
-
il
offl
>
=2
>
>,
oo
&
toiy
X
b
odl
of{
Mo
2
M
1%

= B,(1)+ B, Dy; + B8 +u; (i = 1,2,...N) (C5)

y; = By (1) + 81Dy + By + By DSy + (i = 1,2,...N) (C5—1)

Byt BAE, nE AddE, nE TG, nE ARG Q)
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LA &S YEldY A S by byt =1), S A

(C5)¢] oA B, &4 F71 0d W Agie] HA7FS JEa 5,
s 7 2A3 A9 (5=9) FAU S AA e DA Fo ol e =1
1 oolfrE AdEA.

(Co)A el A AtAte] d5 Dy =0a Y8 y, =y + B8 +u 7k Ha = |
o A D=1% AUH y= (5,4 5) ¢ 45 Fush Bk FYAG 471260
A ArgTE A MFEE gl g Sghel fEe] BAglel g A
Fol Aol thebdin,

DD, =1% ()4 19 gAst (€240l Fn((C-2)He ()45
A3 o= AEHA (C5-3)2]c] Hr}.

y:BO(D1+D2)+/ngl+/GQS+u (C5-2)
y= ByDy+ (ﬂo +6,)D; + B S+ u (C5-3)

A= 5o A F7F ¥ % Ay EF 100008Y A$ AFHUY HA T
By +3,5100000] =i, Fgdie] WHH7wS 3+ 6, +6,¥100000] HTh. wekA
B A w7 wde A e AFEH BT AolE vEdt. w
ghA g @AM kA=) ate] AR g9 5 H EAA 79
dol A8t HFshH Hr.

S, 7P 9l A Wgzte] AEAEanE aEgk (1) EolA
g 7 =y 9 AME T Ao HHTE
By + B,¥100000] i, =gdle] 7T B+ 6, + (8, + 35)*100000] HT}.
wekA B2 A 7 s A e AFdOe R Ee] FEe Ao
E YE L gy A S sde A adde Ardde] #dv) s She A
ol YErdTE. wEbA SHd H AFHO O BT F FEAke] ofE o] F

fo r|r

A4 frel ol 2Aste] gEstan, FYd 2 Agoel wasFe F7
ol v gol PE W BAA felgol A% AFH, FHU L A
WA F
o 2

=
q Aol AR(FE R F/HE 5 R g, BB R EAA G4
= =
o g
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FAL THY 9 AFEU Y WAV FS FHEHETFRE T2 ((G-DA o= F=H38)
W oHEg, ((B)Aez FAs= HAe A 9 W o3 wdria9 wWst
7F Y 2 AMEY B A Ao A e A45Y)

(C5-1) 2 =443}

money Coef . Std. Err. t P>t [95% Conf. | Intervall]

nadum -4907099 2857169 -1.72 0.088 -1.05e+07 733975 .4

student 673.5438 64.1622 10.50 0.000 546.8647 800.2229
nstudent | 46.41463 164.4621 0.28 0.778 -278.2924 371.1217

_cons -1922025 775932.1 -2.48 0.014 -3453992 -390057

e oy AV FE SH5EHUTE T2 (-4 S FAHSE AR 7]
5 THHAFE T3 ((5-5)4 S FA5HH =,

?J;:ﬁoJrﬁlSiJrui(i:%%W) (C5-4)

912504‘515;"'“1(1':*]'%1:]” (C5-5)

(Co-4)2 =447
money Coef . Std. Err. t P>t [95% Conf. | Interval]
student 673.5438 61.11802 11.02 0.000 552.7465 794.3411
_cons -1922025 739118.1 -2.60 0.010 -3382862 -461187.7
(C5-5)4] A4}
money Coef. Std. Err. t P>t [95% Conf. | Interval]
student 719.9584 193.9041 3.71 0.001 316.7128 1123.204
_cons -6829123 3521073 -1.94 0.066 -1.42e+07 493348 .6
(C5-1)g F42& o]&3tH (C5-4) ¥ (C5-5)9 FAAE vtz AL 4 9l

=
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chgel mEs gol WA TS APl ol Y+ R ALY FAvEL
FARTRE AL ST SkAt

Yi = 50(1)"'51011' + 78+ Byt Bary; +63T3i+ui(i =1,2,...N) (C6)
Yi = Po (1) + 0Dy TS+ Biry; + Bory; + BT T e DSy + 0Dy + 05Dy 1o; + 0, Dyt (C6-1)
(i=1,2,...N)
B, oyE WA, De HYUE dehls b, e 8, onE A
&, rve FEHE, e dAGHE, D S(student)= D R 99

cross—term, Dyry(nnatural)®= D; ¥ 79 cross—term, D;ry(nengin)e D, %

ry9 cross—term, Dyry(nart)= D; R ry9 cross—terme]t}.

o HAAGI oW onE = AE A wa

A, 6 e APusrE BAYS 24 FHY 2 Agve FaddslFe A
ol veue RE7h Foli EAGoR folatd FHdzh Agrinct W]
ol B AL ouay

I
e
S

I
—
o
i
al
!
o
=
o
()
N
\\}
1>
=2
=
hins

ol
o

=

Yy = By TS+ Byry + Bory + Brs tu (C6-3)

EF r byt =102 o2 tlgau (C6-4)4 7} 2t}
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y=By(ry +ry+rs+1y) + 7.5+ Biry 4 Bory + Byrs +u (C6-4)
(C6-4)21& Aelstd (C6-5)4 % A ).

y= Bory TS+ (By + B+ (By + B )y + (By + B3 )y +u (C6-5)
(C6-5)212] Byr, @A pyol evl= AbEdishe] AFZAE H & ()0l 1% 571

A5 Aol fyite Sk G Aotk E=E Abguiere] AddenE(r)
o
o

BV FE 4+ R Zobe . 4R Ade] vEgE 4}

ez siAstd wo. webd g AFEue Addetn g QlEALEH &
o] Wsle ot wdv|Fe] Wste] AolgE YERdTE. Uw A AFe HE&E fFAF
sk wbH o R gAle 4 Q.

aA, FYste] A% D =1,D,=00] H=R o] & (C6-2)4e WYsta
o ZA €.

y=(By+08,)+ S+ By, + Bory + Bary + 705+ 8yr) + 837 + 8,475 + (C-6)

Tty trytr, =10BE olE tiygstd (C6-7)2 3 2t

y= (50 +4, ) (7‘] +ry+ry+ r4) + S+ By + Bory + Barg + 0S8+ 8oy + 657 641+ (C6-7)
(C6-7)4 & Agstd (c6-8)23 A Hr}.

y= (8, +6,)r, + (3, +7) S+ (B, +8,+ 5, +8)r, + (B, + 6, + 8, +8)ry + (B, +6, + 8, +8,)ry, +u (C6-8)

(C6-5)4 % (C6-8)4& mash ww FHAS AFR Aol 5,98 & 5
gov (06-5)4 2 (C6-8)4& F4T W 98 e F5Fo] 9= wPoE

FA s oF ek Aot

AR, (CB)ANA B tE& BE 2ol HEwola AdAxstugo] 19 S/
(&, 4 =+, %ﬂﬂl% R oA Al sH&o] Wekx] g AddEn|&o] 1% T
7He A SAES gdE SUkeke A

o] (C6-5)2 = 01%0}04 A BHAl A EAE e BE xxlo]l EWolal
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ol lo|BnR AeAom
°of 1% f—7}o}‘jq LA
EAE S pyuE HAas
%—]

2 3% (net effect)‘“ Brol Fa (C6)4 el st 27)7F "},

g, (C6)A ] A AMdHY 2 =" 5 &7 Wstes w99 A

Aatg ot o] HAHES ¢3dk (C6-1)2e] AS AAFsH|&o] 1% S71E

(F, st &=, Fnj& 9 A &o] WalA ¢al A &o] 1% 5

85) AH4 EHO] G752 B, S7Mete wbdd e A ES 8,46,
% 7}3]

>
S

r>4
N
it
1o
)
Lot
N
_1-1J

U
=

g ©
>

U
=
gl
-
offt
e
o
pav)
o
fru
N
ol
_0|L
s
o,
o
a2

money Coef. Std. Err. t P>t [95% Conf. | Interval]
nadum -1783626 9340136 -0.19 0.849 -2.02et+07 1.67et07
student 0648.2384 | 66.44527 9.76 0.000 517.0155 779.4612
natural 1172509 3602125 0.33 0.745 -5941334 8286351
engin 4597657 3258128 1.41 0.160 -1836825 1.10et+07
art -5185945 4195060 -1.24 0.218 -1.35e+07 3098886
nstudent 205.17 190.9762 1.07 0.284 -171.9892 582.3291
nnatural | —2.49et07 | 2.64e+07 | -0.94 0.347 =7.71et+07 2.73et07
nengin -5258640 1.08et+07 -0.48 0.629 -2.67et+07 1.62e+07
nart 6912918 1.25e+07 0.56 0.580 -1.77e+07 3.15et+07
_cons -2064334 1212820 -1.70 0.091 -4459535 330866.8
T THY AV E FEHEUTFE T3 (06094 S F48tn AFHY A7)
5 FH5HAFE 51 (06-10)4 S FA5HH "o,

y; = By + 1S+ Byry; + Byra; + Byry; (i = 5 H ) (C6-9)

Yi = Bo+ 815, + Bory; + Baro; + Byrs; T uy (i=At4d) (C6-10)
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(C6-9)4 F4 a3
money Coef . Std. Err. t P>t [95% Conf. | Intervall]
student | 853.4084 240.8241 3.54 0.002 347.4557 1359.361
natural | -2.37e+07 | 3.52e+07 -0.67 0.509 | -9.77e+07 | 5.03e+07
engin | -660982.3 1.39e+07 -0.05 0.963 | -2.99e¢+07 | 2.86et07
art 1726973 1.58e+07 0.11 0.914 -3.14e+07 3.49e+07
_cons -3847961 1.25e+07 -0.31 0.761 | -3.00et07 | 2.23e+07
(C6-10) 2 57847}
money Coef . Std. Err. t P>t [95% Conf. | Interval]
student 648.2384 62.94544 10.30 | 0.000 | 523.8071 772 .6696
natural 1172509 3412393 0.34 | 0.732 | -5573148 7918165
engin 4597657 3086515 1.49 | 0.139 | -1503800 1.07e+07
art -5185945 3974097 -1.30 | 0.194 | -1.30et+07 2670093
_cons -2064334 1148938 -1.80 | 0.075 | -4335569 206900
(C6-1)e] FAAE ol &3td (C6-9) % (C6-10)9 FA2 & vz AL 5 9l
1=
B, AP BANBE FHUSE T (0654 FASL, FYg 2a
NRe FHEFE B (6-8)48 F4ad et o
(C6-5)4 %4 d
money Coef . Std. Err. t P>t [95% Conf. | Intervall]
student 648.2384 62.94545 10.30 | 0.000 | 523.8071 772 .6696
human -2064334 1148938 -1.80 | 0.075 | -4335568 206900
natural | -891825.6 2997629 -0.30 | 0.767 | -6817571 5033920
engin 2533323 2691977 0.94 0.348 | -2788207 7854853
art -7250280 3476717 -2.09 | 0.039 | -1.41e+07 | -377467.5
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(1]

19973 4/4F-7)0] wrASE 939 7|=2 Qs A A e An|EY TR W
37 dYE AE Dol mxp sk, 199549 1/4E7)FE 20019 1/48-7)7bA] B
718 AEE o]l&ste] ANEgFE FASI oy Zo] M E AAsita st
2},

DUMMY = 0 (19954 1/4%7] - 1997\ 4/4%-7]: IMF $7] o] #)

DUMMY = 1 (19984 1/4%-7] - 2001 1/4%7] : INF 97] ©]%)

ZPHFE WE7] f5ke] EViewse] WEo] fJEH oA tes st FAW
T, FHARTE o] &3 Jiug 2 Ui SHESE I A2 H5E U E
o},
genr trend = @trend(1995:1)+1

genr dummy = (trend >=13)
genr dy = dummy*gdp

<19 5-A1> A W3t 7S 43592

Equation Estimation

Specification | Qptions

Equation specification
Dependent variable followed by list of regressors including ARM&
and POL terms, OR an explicit equation like Y=c{1)+c(2)=x,

consurme ¢ gdp durmnmy|

Estimation settings
Method:[LS - Least Squares (HLE and ARMA) |

Sample |1995Ql 20010 |
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= MRS RYES FA437] 989 Quick-Estimate
Equationg A €3} = g g <28 5-A1>F o] d8HS sy, o
714 consumee FHRF AU E YEW AL, c& IARYY FFES FA5
g Ao, gpe A5S YEUE S8€YEST, dumys 7HRSE 727 UERA
o},

AHH) 9 HstE Uil 7HReEY 5.71)AS FA4S A9 <149
5-A2>cl e glid FAE 3 A A V=13273.01+0.509220 GDP— 3418.648
ojtt. 7MHlFE SAHSRE f Aoz Yeh INF 9171 o] %9 Auiv¢F

INF 17] olxlo] HfanFE Rt 34186480 F ol Zlow A e F 3l

Aol waE  Ueh
L

N oo w

A
>,
o
Il

o

<1g 5-A2> A\ W3l MAsE =24 Ax

Fquation: UNTITLED Wao _'e-_%fs_-":.}gx\_‘_;,-.t"‘;_-@__é_.A-,-_{._F_r_z::.-”_ﬂuiﬂ

Viev;l]l[-Proc][(-)b-ject] [-Print][Name][l;re.;ze] [Estimate.][Forecast][Stats][Resids]

Dependent Yariable: CONSUME
hethod: Least Squares

Date; 04/05/10 Time: 20013
Sample: 199501 20011
Included observations: 25

Wariable Coeficient  Std. Error t-Statistic Prob.
C 13273.01 4046739 3279927 0.0034
GDF 045059220  0.040143 1268506  0.0000
DUMMY -3418.6458  B97.9384 -4893208  0.0001
R-squared 0.684052  Mean dependent var 65119.26

Adjusted R-squared 0873511 S.D. dependent var 4070.576
5.E: of regression 1447710 Akaike info criterion 17.50552

Sum squared resid 46108991 Schwarz criterion 17 65178
Log likelihood -215.8190  F-statistic 83.87023
Durbin-YWatson stat 1.761277  Prob(F-statistic) 0.000000

71€719 WEE YeEle MRHSEREES FAS7] 98t Quick-Estimate
Equations Aelstd Yo &= dishdAoA <29 5-A3>3 o] d=HE& s}, of
714 consume F4 | AR Frds F4517]
g AolH, glp= A25S YHEUE SHWS, dye 7MASFS gdpE #3 B
E ZH7F YERdt.

o M
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<2y 543> AW W AEs 2484

Equation Estimation

“Specification | Options |

Equation specification
Dependent variable followed by list of regressors including ARM&
and POL terms, OR an explicit equation like Y=c{1)+c(2)=x,

consurme ¢ gdp dy

Estimation settings
Method:[LS - Least Squares (HLE and ARMA) |

Sample |1995Ql 20010 |

2y (5.104& FA Ayt <ad
5-Ad4>o] e} 1 Y=10433.9+0.5377GDP—0.0339D Y°|
. 7S E 5 Z Yely INF 97] o] %] A AM AT
IMF 7] olx¢] 3 liﬂ]@@siv} 0.033976%9F3 stolxl Aoz s|AE 4 ).

71&71el WstE dEd= 7
_ir

=) ‘-A' pe T -‘ /
‘Wiew ||Proc || Object | |Print |{ame ||Freeze | |Estimate ||Forecast || Stats Resmls

Dependent Yariable: CONSUME
Wethod: Least Squares

Date: 04/05/10 Time: 20018
Sample: 1995CQ1 200121
Included observations: 25

Yariable Coefiicient  Std. Error  t-Statistic Prob:
C 10433.91 4236569 24BZEX 002N
GOP 0A37747 0042350 1265763 0.0000
oy 0033976 0.00BE52 5107318 0.0000
R-squared 0.889111  Mean dependent var B5119.26

Adjusted R-squared 0.679031  S.D. dependent var 4070.576
3.E: of regression 1415.773  Akaike info criterion 1746091
Surn squared resid 44097085  Schwarz criterion 17 60717
Log likelihood -215.2613  F-statistic 3. 19864
Durbin-WWatson stat 1.820226  Prob(F-statistic) 0.000000
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¥ 2 71&79 HEE UEde JMESEES FA57] 28
Quick-Estimate EquationS A E3H Yy o= dl3pdAbol A <1%‘ 5-A5>9} o]
AHES 3. 7] consumes FEHWFQ AHE YEY AL, ﬂ?ﬂ‘j?ﬂg 3
TS FA4s7] A% Ao, dumys 7P SE YERT, gdpu 25& YEH
= 5HEF, dvye 7T gdpE F3F W4 E 47 e

<19 5-A5> A W3l s A3 A
Equation Estimation [5__<|

Specification | Options

Equation specification
Dependent variable followed by list of regressors including ARMA
and POL terms, OR an explicit equation fike Y=c{1)+c(2)+X,

consume ¢ dummy gdp dy

Estimation settings
Method:[LS - Least Squares (NLS and ARMA) |

Sample |1995ql 2001g1 |

49 W 719719 FAMEE dehle ARsRE (51342 F49 A3
A <ag saed dEnd e 2
Y= 1303.2+ 12172.8 + 0.628597 GDP— 0.152315D V© .

dehle b R 71879 WEE el bas BE BAR0R foatA
e Ao tehy e W@ #7149 @A4ol Aastth,

F AN AAest A felaA gt AN AGH4S Bl Aun
W<y 5-A7>ol dEht Qe 5% folFEeld ATANES A4 g
Wb dale] the AhWsRg wi 71977t BE AusEgel A4 HelHE
F UEh) FE mgeldn @& & v

wopol el gt W S0 frolshrhe NESIYISH IFRIY) ol

19 vk AR v, merd o Fge

o
A0
PNF

—

INF$17] o] 5o Am|stE Zh7z FAdoF strh. INF9 7] o] H 9
S FAI Fo] <y 5-A8>o uElY Qlar, INFSI7] o] F9] AH|EgSsE

wl
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A o] <ay 5-A9>e] et gEd oA (5.13)24¢ FAAT <19
5AG>] A EET 5 e S FAT 5 k.

‘Wiew ||Proc || Object | |Print |{rame ||Freeze
Dependent Yariable: CONSUME
Wethod: Least Squares
Date: 040510 Time: 20021
Sarmple: 199501 200121
Included observations: 25
“ariable Coeficient  Std. Eror  t-Statistic Prob.
o 1303246 8363356 0155828 08777
DLUInRY 1217284 9856625 1.26805B% 02213
GOP 0628597 0083313 7545040 0.0000
Dy 0152318 0.084107  -1.618532 01205
R-squared 0.896912  Mean dependent var 65119.26
Adjusted R-squared 0.832185 S.D. dependent var 4070.576
5.E. of regression 1397192 Akaike info criterion 17 46796
Sum squared resid 40992058 Schwarz criterion 17 66298
Log likelihood -214.3495  F-statistic B0.90307
Durbin-YWatson stat 1.920985  Prob(F-statistic) 0.000000
<19 5-AT> ZhWEel] tigk Ak Ay

niitied# [ [5]/%

- u D Warkfile: DUI
Object | |Print |{Mame ||Freeze | |Estimate ||Forecast

| Wigw [|Proc

Wald Test:

Equation: Untitled

Test Statistic “alue df  Probability
F-statistic 1418521 2,21 0.00017
Chi-square 2837542 2 0.0000
Mull Hypothesis Summary:

Marmalized Restriction (=0} “alue Std. Err.

Ci2)
Cid)

12172.84  9B56.625

0152315 0.094107

Restrictions are linear in coefficients.
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‘Wiew ||Proc || Object | |Print J{hame ||Freeze | |Estimate

Dependent Yariable: CONSUME
Wethod: Least Squares

Date: 0405410  Time: 20:31
Sample: 199501 199704
Included observations: 12

“ariable Coeficient  Std. Eror  t-Statistic Prob.

o 1303246 8060937 0161674  0.5748

GOP 0628597  0.080300 7828105  0.0000
R-squared 0.859707  Mean dependent var 64331.68
Adjusted R-squared 0.845677  S.D. dependent var 3428.042
S.E: of regression 1346.670  Akaike info criterion 17.39967
Sum squared resid 18135188  Schwarz criterion 17.48049
Log likelihood -102.3980  F-statistic G1.27922
Durbin-YWatson stat 1.994086  Prob(F-statistic) 0.000014

<% 5-A9 IMF$I7] ©]

o
b
=

= : L 1 T
il =0
‘Wiew ||Proc || Object | |Print |{ame ||Freeze | |Estimate ||Forecast

Dependent Yariable: CONSUME
Wethod: Least Squares

Date: 04/05/10  Time: 20:32
Sample: 1998C1 200121
Included observations: 13

“ariable Coeficient  Std. Eror  t-Statistic Prob.

o 13476.09 4980872 2705564 0.0205

GOP 0476282 0.043153 1054828  0.0000
R-squared 0.910032  Mean dependent var B5346.25
Adjusted R-squared 0901853 S.D. dependent var 4601.539
S.E: of regression 1441.586  Akaike info criterion 17.52851
Sum squared resid 22859870  Schwarz criterion 1761243
Log likelihood S111.9158  F-statistic 111.2662

Durbin-YWatson stat 1.687601  Prob(F-statistic) 0.000000
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A=A
1. 953 2ol 2719 dummyRF+E A8 FA-9 A7 vk, &, &Eke]
< t-FAEE e
Y, = By Dy + B1 Doy + By Xy + B3 X5, + 1y @

Y,= 18.6D;, —9.5D,, +0.027X,, + 0.16 X3,
(1.64) (—0.81) (5.11) (13.77)

(1, 22 A A (1939 —19453)
Dy, = 0, 1 9] An
D 7{1, 9 dx

2t 70, 22T A A (1939 — 194543)

@O o x9S A e dumydsFE AHEE A5 FAATIE o942
AJAE (

Y, =%t Dy + 71Xy + 93X T, ®

Y= )+( D+ )X+ )Xy
(4.69) (5.11) (13.77)

@ @jj-ﬂ&'oﬂ/ﬂ,ﬂ 60;6137’]' @ﬂ‘ﬂ*—}oﬂfqg '705'719] ‘71’_}'7:”% "é”é‘ff}a}.

® ®AAHANA D, o AAAFA hF EAA fo14L 5% fo5E sholA 4
gatet.

@ ANA AR BAH AgAse] AAH v E dwse,
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2. Auel WE dEAdel g AF AWnma @k o A4S thed o]
dumy¥ FE o] §3te] BPS FAHW Hu o W FHH ASe] P 247
5> 0,5,< 0019 dFAue] Yt Ao ARS U & A, o Fo s

1, A

<, Du’{o, o 2}
1, o=

D?zz{o bl—x}

3. AAA S A e Aol7b e AE AHET] 9 veId 2ol
dummy‘i—’?% O]%—a‘]'o:] E’—% q :71+7201i+5yt+ut (?_r, DII: 1 jgﬂA]y
D=0 AANE FA 4,=0.27, %=1.01, f=06< AU},

I~

AN} Ao ansEs dALNADTS 247 Tele

@
@ YA vl GEA] gl Apolvh = AE dotE A duk. A
. shaL 4 5
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A6 2714

A4BAA AR (0.4 JURY G337
Yok wdd HARGY H5 se.
#5 A FBLE)C] Fe 23l v gk,

)

Y=X B+U
nx1 nxk kx1 nx1

Y1 1 Xy Xgpooo Xy B Uy
o y= Ya CX= 1 Xpp Xzgr Xip . B= By U= Usg 6.1)
Yn 1 XQn XBn Xk,n Bk, Uy,

o8l 7HA 71EHA MAHE T (6.2)49 JHAHe nEgel &
(homoscedasticity)® H]Z}7] 43 (no autocorrelation)S 7FA 3 Aoln o]
OLS®= FA s FA e BLUEZF H U},

o M
s

BW?) Bluu,).. Bluu,)
o) = | Fluan) Bwd) - Bluyw)

Bluyu,) Eluyuy) .. Bla?)

o20..0
_|0a)..0
00..00
=021, (6.2)
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AGAA. : ol2n
e @adem (6.2)49 7ol HA @k A wAwG. =
EUU)= o212 F A$7F ded shus (6.3)3 & A48 A7148%)
o] A& AFolx vE dtye= (6.4)8 7 2 o]FAH heteroscedasticity)l 7
$-ol )
1 p p2..pn'_;
2 1 ot
o P p-p
EUU)=0'02= i) T = o1 (6.3)
—p -
pn*lpn72 1
E0..0
2
EUU)=d’02=0" 0k.. 0 = o1 (6.4)
00..k
9] 99 o] As|gwolit ofiate] glgol BFEL WEHAALEO
2 FAH FALL A= oy a&4 FAHF] HA B, A4l A
A vkl o] (6.1)4]9 OLS A HF2 (6.5)4 o]t}
B=(XX)'X'Y (6.5)
(6.5)2ec2HH g9 (6.6)4& =& F+ dv
=(XX)'XYy

=(X'X) 'X(XB+ U)
=(X'X)'XXB+(XX)'XU

=B+ (X'X) XU (6.6)

ARzl S (6.6)4] 71 Aitshd

=
A % (unbiased estimator)e]t}.

o

(6.6)22 OLS F4d%&Fe 42+
(6.7)43 A I3 BL Be| &

F(B)=B+(X'X)"'XE(U)
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(B— E(B)(B— E(B))']
(B— B)(B—B)']
=XX) ' XEUU)X(XX)"!

= (XX)'X2Rx(xXx)" !

:ai(X'X)fl(X'QX)(X'X)*l (6.8)

A4zl A E(U
g

U)=013 3% B3e Var(B)=o2(X'X) 'o2 25
|(]2  Gauss-MarkovAeletx 3 E(UU) =019 A%

g Amngee
Var(B)=o? (X X) '(X QX)(X'X) 'o& HARAS 22 Far),

%, A7)3Eolg oAk

Qs HelE gloyg AN FHFS 9A

E .

&, ndH ARGl wtdgel] o 7]1@7}@@
dastel Angsyon FAd A %xg%k

GLSA O}O]ﬂoi e e e A ia=
AA, PP =0z i (PP '=0""to] A oA plE L2 FH
ofefl o] WAlol olete] L'L=0 'S wEHatE n|Solgd Lo &gt}

(A s hHAFHE 5P E (symmetric positive definite matrix) 20

o

[e}
A PP =0% %A 715 v5ol 3 E (nonsingular matrix) P7F EA)gc.

(6.9)4¢ SRRl nAH ARG NEAHS FEA7]4 Faa

ot ok oht,

2
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Y=XB+U (6.9)

Eel L& wotol Wgstd tEo (6.1004 E=

LY=LXB+LU (6.10)
T
Y'=X'B+U (6.11)

A, WEE 2y((6.11)4)9 nEdd FdS el (6.12)43 o] 09]

=0 (6.12)
Lok wekge] Ak AlLke] B (6.13) 243 2.

BE(U U= Var(LU)

= E(LUUL)

=’ LI

=c?LL 'L (L T =0 L=0271)

202[,1, (6.13)
(6.12)2] 2 (6.13) 2l Al HojFil glke] Wdte R wehd P (0]
A A7) Ho] QA @ow FEAbY] S UEIEE Wty Ry
HaAsHoR F48W BLIESE 45 F et oldfs WS dukstxaxs

Wol ek 3t
QA webd] GLS FAFE (6.11)49) W 2P 0LSE FAA T 5
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U=t (6.14) 4 2.

B~ (X' X)'x"y
=XLLX)"'XL'LY
=X 'L 'L VX OYX LY
=X X)Xty (6.14)
i weae] B L HAASe] B @ FA%e 247 (6.15)4 H

(6.16) 217} T} &3} 2},

Var(BAG)ZUAZ()("(TIXY1 (6.16)

2AIME Y U R

= o

AAAADS] A% A ol BA FFE Fau @A ol vigel JFS F
of FAU =R el A7 Bol AT odF AR wol olfi
AAel 1% FA(NFA R Wehel FiAe W 1 FA FFol Byt
R LR S EEEEEERRETS

(6.17)2] 3 zEo] AlAIG Qo] t7]19] g u,(o]& &dx
g A=)7F t-1719 FHQ w0 AdHEATE
correlation) %+ A7]4t#(autocorrelation)o] Qthal 3k, E3] o] A4-= 1
2} A7) 4 (first-order autocorrelation)o]&t o},

Y, = X,B+u,
u, = pu, _, te (6.17)

AN AR f3Ho = o] ADANT(positive autocorrelation) ¥ &9 AGA

|
F(negative autocorrelation)e] ¢glomw 71 F3L <18 6-1>3 2},
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Durbin-Watson 73 %, LM(Lagrange Multiplier) A%
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AJn
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ol

T
o

<19 6-2> A7 A4

=
ol

%

¢
el
gy
o)

1%0
N
)

T
n

fife)
0

% EFsta OLS®E

KR
=

o)
PR

A7) 4 3kl

el

A}Z (original data)

<

ol i webA

1

v 3t

—
o

g

A2E

2]

e

AE A rAt,

2A BAE

2 o

(variance-covariance matrix)

(6.19)

pup ey

Uy =

0oJtt.

ool Blu,_e;)=

Elee,’)

, Ele,=0).

v

R EE

o AR
A& o

R
L

[

Bl
2

o8] 7|7k
(successive substitution)o] Lt}.

o))
it

(6.19)2]& 12 AEHA 2 (difference equation)®] 2}
[e]

)

olBH (6.20)2 3 ).

(6.19)

pus—yte

u; =
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:P(Put—2+€t71)+et
:et+P€t—1+P2Ut—2
:et+Pet—1+P2(€t_2+put_3)

:et+pet—1+p265—2+p36t_3+...

= 2plens (6.20)

i=0
(6.20)4 ol gatal w9 Bk T3 BH (6.21)43 2o},

Var(u,) = % + p*o? + plo? + ...
=21+ +p )

— O—e
1—p2
= (6.21)
EF (6.20042 ol g3ate] w9 u,_;(j=12,....5) ¢ FRAS I BW 47
ERCE

COU(UtUt_l) = pai +p30'z +p50'3 + ...

__ P 2
= o
1—p2 ¢

— 2
= poy,

Cov(uyu, o) = p’o>+plol +plo + ...

P2 2

= o
1 —p2 )

_ 22
=P Oy
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Cov(uu, ) = por +p"* Pt 4+ p o+

E(U%) E(U1U2) . E(Ulun)
Euguy) E2) .. Eluyu,)
EBE(UU )=
E(unul)E(unUQ) .. E(ui)
p p? n—1
n—2
_ o’ Lor
O'u . N
pn*l n—2 1
P p2. n—1
A A A
1_p2 . ..
pn—l n—2 1
1 pn*l
1_p2 1_p2 . 1_p2
p 1 n— 2
2 T 2 2
=21 1p L=p
pnlfl pn*? 1
[1=p" 14" 1=
=522

€

FHL (6.22)2 3% 2.
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1 —p 0. . 0
—plt+pi=p. . 0
Q'=|. . ... (6.23)
: At p
0 0 o= p 1

(6.23)2 0 2HE (6.24)4¢] LPPS 78 F Qa o= L'L=02""'9S 539

geld 4 glvh.

—p 10. . 0

L= . Cee e (6.24)
. ... 10
0 0..—pl

L& o] &3l YA E H3A A THEHTF= U9 (6.25)4 3 Fo] W3
&4 o]Z Paris-Winstern ¥ 3to]g} 3t}

yt:yt_Pyt—l(tEZ) (6.25)
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ofo
ol
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B
18

Al thgel (6.26)4 9} zko] WL}

v, =x,—pr,_, (t = 2) (6.26)
stE | A7 ATES JAASE ® gE W 2 [M(Lagrange Multiplier) 7A#

o
AWM Durbin-Natson 4w el @Adel} BN A4
3 BAsh wAgle]l 48T & A AAWEelds Fel Yot e 7t

S

gk I-HAS a3 22 EAE S,
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AJn

—

ol

To
o

B+ By Xy + B3 X5, +uy

Yt:

(6.27)

pus— gt

u; =

—~

;OL

]

o (6.28)4 7 g 23}

o}

(6.28)

Yt - 51_ 52X2t - 53X3t

U=

(6.27)2) 9] FE3H o]

Aae

i3

2HAZ (6.28) 2 A

ol R 3|72 (auxiliary

9] (6.29)

o
i=]

o}

3)

o

il

g},

regression)©°] gt

(6.29)

oyt o Xy, + a3 Xs, +pu, oy

U=

ol
2
il

Foll A (6.30)219] LM HAAEAZ 2

S

57k

(6.30)

2
1

LM=nR>~ x

2

17 Aol A o] AA Aol -

Hzx

L
R

o|J

o
il

A7) 4 2kl

£o] of@rh. Heha ¢

=
T

s
S

A

o]J
o

viel

-

o
"
o
o]

OLS=&

B oSy

=)

Ab
=

ARG WBATE PP

2]

ol

S 9=

[S]

o =

]

A
e

(6.27)



156 A 67 27178

o}
WA (6.20)4% & 717 olde] Aoz @AW (6.3)4 7 2},

Y, =0+ 8o Xyy — +B5X5 1 tuy (6.31)

(6.31)219] FWel pE 3t & (6.27) 244 wlH 32 (6.32)27 ZA H
=4 ©]& Cochrane-Orcutt W& (transformation)e]etal sht}.

Yt_PYt—1:51(1_P)+52(X2t_PXQt—1)+53(X3t_PX:;t—l)JVQ
€ = Uy — PUy 4 (6.32)
(6.32)4 14 8, =p,(1—p)et 75t theel (6.33)4 3 2o},

Y: = 69{ + 52X2*t + ﬂSX;t +e€ (6.33)
o, Yt*:Yt_PYtﬂ, X;t:(Xw_Pqu)a X;t:(Xzst_PXzstﬂ)o]E}-

(6.33)4 9] FAWHL p& L3 e Aot pB B2k Fgo ue) gepx

WA pel gol LHA AL Wi V= Vi—pY, . Xo=(Xp—pXy_1).

(1) Durbin®] 294 F4

IS4AZ (6.32)42 tha] Agstd (6.34)2 0] Hed oS 0LSZE FAs ] »
At

=
=

Y, = PYt71+ﬂg1ﬁ+62X2t_62pX2tf1 + B3 X5 — B3p X3 -1t e (6.34)
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OLS= FA4std d.

Al o
1=

(2) Cochrane-Orcutte] 2v+A A=}
A_P&t—1+€t‘o”] 3l

194AZ (6.31)4)
ARPS OLSE FA43t] ps det)
2BAR o] pg ol&ae] ¥V, X, . Xy S TF F (6.33)42 OLSE FAs
A},
(3) Cochrane-Orcutt®] wh&-4x}
FAse] A4 w g T
AR p& T

gto] v A& OLS=

2GAE 1GAANA A o] &
st ol po 194 %éilﬁlrﬂ A=

F (6.33)2%

uf:p’&'t—l+et
SUAE 20AA FAHE pS ol & VX, Xy, S T T
OLSZ #Asted 4,60 T8},

SRAR GG ol &3] Thee] ARe AZ T

w="Y,— 31— By Xo, — 33 X,

STUAR ANZE AAE o] &3l thg A& OLSE FAHS ] A2 13 A7)
BAG(p)E TH= o2 o 2uhA] A3 gt

U::Pﬁt71
W B}

6= 2o A4S s
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| pi—=p; i1 | <0.005
o, 0.0056% ol Fe Fo AR o5 FHIA X (convergence limit)dFa 3F
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Al
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Aol =3

19951 1/4F 7158 2001d 1/4%7]17kA] g+=re] GDPF F4-H|(consume) AF&E
o] &ato] AM|ZFE FABT AArF <29 6-Al>e dEbY Ut DIFEA S ol
st 1x A7) H R E Bdke] ¥ A, Durbin-Watson stato] 1.2272550] 1
n=25, &5aS A3 SYHFe £ K =10]th. o5 <FE 4>9] <i 5>l A
Zrolw  d, =1.2880]3 d;=1.454%1d Durbin-Watson stat 1.2272557}
d;=1.283H1} ztou g <Oy 62> Yeti A= AAHD W-A4 23 &
(H)o] 12+ A7 o] = Aow yEylt.

oo

EE quation: UNTITLED Worklile: AH::U 2ayy
View][Proc][Object] Prink [Name][Freeze] [Estimate][Forecast][_stats][Resids]
Dependent Wariable: CONSUME

Method: Least Squares

Date: D4/06/10 Time: 2311

Sample: 199501 20011
Included observations: 25

Ay
Intitle

“ariable Coefficient  Std. Error  t-Statistic Prob.
L 2305312 4930654 46524430 0.0001
GOF 0399655 0047137 8478550  0.0000
R-squared 0757603  Mean dependent var B5115.26

Adjusted R-squared 0747064 S.D. dependent var 4070.576
S.E. of regression 2047.203  Akaike info criterion 18.16295

Sum squared resid 96393877 Schwarz criterion 18.26046
Log likelihood -225.0369  F-statistic 71.88582
Durbin-Watson stat 1.227285  Prob(F-statistic) 0.000000

g, A S ol&ste] A ARE dAdstr] A= <" 6-AD>
o] A A FolA ViewResidual Tests-Serial Correlation LM TestZ X}t
2 ZFY3d <a9 6-A2>¢ e Z2¥E ey F£u. o7]A4 Obs*R-squared
3.1220127} (6.30)21¢] LM=nR* %ol™ Prob. Chi-Square(1) 0.0772412 xi<]
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rlr

frelghgol 0.0772410) 2k owelB R 10% FoFEollA 13 A7)dde] 9
Aoz A3,

<19 6-A2> IN-AA A7

TE?.;:@

Wigw || Proc [Ob]ect] Prink f|Mame [Freeze] [Estlmate]lForecast] Skats ||Resids

Breusch-Godfrey Serial Caorrelation LM Test:

F-statistic 3139423 Prob. F(122) 0.090273
Obs™R-sguared 3122012 Prob. Chi-Sguare(1) 0.077241

Test Equation:

Dependent Variable: RESID

Method: Least Squares

Date: 040610 Time: 23:20

Sarnple: 199501 20011

Included observations: 29

Presample missing value lagged residuals set to zero.

“ariable Coefficient  Std. Error t-Statistic Prob.
> 4041083 47B2504  00B4723 09332
GOP -0.004151 0045148 0081950 09276
RESID-1) 0364122 0205505 1771842  0.0903
R-sguared 0124330  Mean dependent var 8.15E-12

Adjusted R-squared 0.045324  S.D. dependent var 2004.099
S.E. of regression 1958.156  Akaike info criterion 18.10956

Sum squared resid 54356164  Schwarz criterion 18.256582
Log likelihood -223.3695  F-statistic 1.5657 11
Durbin-VWatson stat 1.796393  Prob(F-statistic) 0.230537

DV-#A4 s I B anjgepel 124 Ap71dae] e Ao Yegerns

sIAAT 2 1A AEFRATE A FAsE gt olE  #slA
Quick-Estimate Equationg A ®E3H Yo t3tdAlolA <28 6-A3>3} ko]
A stk 9714 consume FHEWFR] AHE YEM AL, e ARG A
F3e FA7] A Aolw, gdpv= A5E UHEHUE %%tﬂ—’?, ar(1) 12 =
7174l des 74 vEd.

<19 6-Ad>+= lx} 47]*“4 n# g AW e 4 A3%E e T Q)
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<29 6-A3> 12k A7)gT =4 34

Equation Estimation

“Specification | Options |

Equation specification
Dependent variable followed by list of regressors including ARME
and POL terms, OR an explicit equation like Y=c{1)+c(2)=x,

consume ¢ gdp aril)

Estimation settings
Method:[LS - Least Squares (HLE and ARMA) |

Sample |1995ql 2001q1 |

<713 6-A4> GLS =23

Wiew Wobject Print ||Marne ||Freeze | |Estimate [|Forecast || Stats ||Resids

Dependent Yariable: CONSUME

Method: Least Squares

Date: 040610 Time: 23:16

Sample (adjusted): 199502 200101
Included observations: 24 after adjustments
Cornvergence achieved after § iterations

Yariable Coefficient  Std. Error t-Statistic Frob.
C 2334282 7520083 3170552  0.0046
GDF 0.392645  0.070401 5577336 0.0000
AR(T) 0357121 0.205646 1738587  0.0971
R-squared 0.768942 Mean dependent var B5397.50

Adjusted R-squared 0746937 S.D. dependent var 3906.987
S.E. of regression 1965.426  Akaike info criterion 18.12127

Sum squared resid 81120865  Schwarz criterion 18.26853
Log likelihood -214.4553  F-statistic 34.94316
Durbin-Vyatson stat 1.835394  Prob(F-statistic) 0.000000
Inverted AR Roots 36

defAsEs U F Wdd A852 OS2 FAstd 2 FAF] LS F4F
A& AEE vk vk, <2 6-Ad>lA p=0.3571210] R ©] & o] §3le] thg 3t
2ol Am WS g,
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genr tconsume = consume-0.357121*consume(-1)
genr tgdp = gdp - 0.357121*gdp(-1)

WaE ARE olgstd 2uFFE OS2 2H((6.33)4e FH)@ Aol
<319 6-A5>el B QleEl o FAAE WEE AR S F4H E: A9
Arol GLS FAA oL, o]F <1 6-A>st via) W AL AFo] A
2 & 5 gl

<19 6-A5> WS EZ o] &3 OLS =4 AT

gl

(11
view|[Proc)[objact ] [print ][

Dependent Variable: TCONZUME

Method: Least Squares

Date: 0406410 Time: 23:52

Sample (adjusted): 199502 200101
Included observations: 24 after adjustments

recast [Stats][Resids]

arne [Freeze] [Estimate][Fo

“ariable Coefficient  Std. Error t-Statistic Prob.
C 1532806 4716485 3249800  (0.0037
TEOR 0392648 008678 5717150  0.0000
R-squared 0557705 Mean dependent var 4218983

Adjusted R-squared 0579419  5.D. dependent var 2960.944
S.E. of regression 1920.237  Akaike info criterion 18.03794
Sum squared resid 51120865  Schwarz criterion 18.13611
Log likelihood -214.4553  F-statistic 32.68626
Durbin-WWatson stat 1.835393  Prob(F-statistic) 0.0000039
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z+7y OLS=Z 4

o

1. &9 2%
Y = By + 01Xy + B X5 +uy

Yy = By + 81Xy + B X5 Ty

(D

(2)

By 53, B, DW n

(1) 8.42 0.02 0.13 1.02 20

(2)4 -5.77 0.02 0.15 1.27 20
ofyo] mg FAH AL AN

@O 2+ Aol thef #47]7d

@ DA< Cochrane-Orcutt®] WHE-Z Q1 Axfe] os FHg A7t o
Folx 9L w Cochrane-Orcutt transformationo] & 29HAIZ FA
= O

A @3 Ve fHES ABE = el A Hofet.

By B, 3, DI n
HHE 15.239 0.0256 0.1379 1.81 15
27|
ok, p=0.4668523
2. AARY oA WA U@ NP BUU) =0 0= [N v [L=0 'S
1719 Lu®l &4HE

LY, =LX,B+ LUZ WZA

ouI,7¢ H i EHaAEH0LS) 0w =
Z]

= B=(X'X) ‘X' v7t fh. oo W= Hrtsle).

3. IHARY YV, =X, Bty ol w&do] u, =pu,_, +e, o 12 27330
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o
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2

Lol2a iy 2 R

o2

Aol A e (7.1)49 LR vz 3
Ok

A4
Wit wad HARPe 43 REALAS 9 54 S
A4 HBLUE)e] B 1ol vt glu,

Y=X B+ U

nx1 nxk kx1 nx1

Y1 1 Xy Xgpooo Xy B Uy
o y= Ya CX= 1 Xpp Xzgr Xip . B= By U= Usg (7.1)
Yn 1 XQn XBn Xk,n Bk, Uy,

o8l A 71EHA MAHE T (7.2)49 AL wEdel &
(homoscedasticity)® H]Z}7] 43 (no autocorrelation)S 7FA 3 Aoln o]
OLS®= FA s FA e BLUEZF H U},

ox M
s

BW?) Bluu,).. Bluu,)
o) = | Fluan) Bwd) - Bluyw)

Bluyu,) Eluyuy) .. Bla?)

o20..0
_|0a)..0
00..00
=021, (7.2)
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Goldfeld-quant A=Y, Glejser

vie)

!

s

(1) White

o|)

s

White

FE 2%
o}

N E=s
} e AR

R
R

FoALolel AwhA AL e

B

gt

(e} e
e AL O

3+ Whit

o] (7.5)4 e o

o
=

(7.5)

By + By Xy, + B3 X5+,

Y;

B}

g 7

3} ol

A
A

o] (7.6)

t}

(7.6)

Yz‘ - 51_ 62X2i - 53X3z‘

w;=

s 1

api=dl o

o =
& F4

]

bo (7.7)49] 8w

S

oz, e AFS ol&
%3] 4 (auxiliary regression)o] g}l

g},

(7.7)

i T g Xy Xy v,

1

2

+ag X

2
i

(6 %] + a2X2i + a3X31 + a4X

u:=

NP

(7.7)9] RE3|AAAA HA
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225 (GLS) 9] stuteld o2 EwW3] 7FEH 42 A5 (Weighted Least Squares:
WLS)oletar ko,

7.10)2 9] o, 1o AFget=d o]y FAUWHS 2 Tt
5 (Feasible Generalized Least Squares: FGLS)o]gtar 3

FGLS FA4 A= A& FA4doF 7] wiitol ¢ty o=m EdF4H
P

A

KR
gal} QAFAe] B AeAew 0US FAGuTY F&A FFFo] Hf,
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Al
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olRA £

1977 1/48715-¢ 1997 2/4%-7174A1 9] F83(M), GDP(Y), CPI(P)e] A&
= o] g3t %3t GDPe (Pl d&dS weths U3 ARE S F43 Ax
7} <Y 7-A1>9) UrEM At

<2H 7T-A> HT AR

[\n'iT.t-v’]A[P.roc][Object] [P.rint][Name..][Freeze] [Esti%ate.l]tF.orecast][Stats][Res.ic.Is]-

Dependent Wariable: M
Method: Least Squares
Date: 04/08/10 Time: 00:10
Sample; 197701 199302
Included ohservations: 66

“ariable Coefficient  Std. Errar - t-Statistic Prob:

C -38600.01 2778197 -12.81407  0.0000
ki 1.331826 0222884 5975420  0.0000
P 4126178 B1.56801 6701820  0.0000

R-squared 0.930473  Mean dependent var 34111 66
Adjusted R-squared 0.928266 S.D. dependent var 26411.76
S.E. of regression 7073.910  Akaike info criterion 2061060

Sum squared resid 315E+H19  Schwarz criterion 2071013
Log likelihood -677.1493  F-statistic 4215633
Durbin-VWatson stat 0.724229  ProbiF-statistic) 0.000000

Whiteo] WS o]&sto] o4t AR5 Hdstr] fefr= <29 7-A1>9
A A3 oA View-Residual Tests-White HeteroscedasticityE zld|ti® Z
. o] wf (7.7)A ¥ o] ugkgte] FAke] tigh B3| A R
AR Folof st=dl (7.7)49 BHx3]|FY FHE THE o|&str] flalA
(cross term)& ©]-&38tal, (7.7)29 HzE3|AAA X, X, o] w3l Je =
£3l7] 91814+ (no cross term)S o] &3c}.

(cross term)< ©]83 TWhiteo] HAAIN7} <2y 7-A2>°] YEY d=d o
141 Obs*R-squared 19.65366¢] LM=nR?* %] Prob. Chi-Square(5) 0.001451
& xi9 FolgtEo] 0.0014510 k= owolmR 5% frolgEol A o Eate] gltk

[ S
rot
:L
I
NS
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N
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£ ARG T17eke] oliate] Sl AR AR
[View][Proc][Object] Print [Name][Freeze] [Estimate][Forecast] Stats [Resids]
White Heteroskedasticity Test:
F-statistic 5085729 Prob. F(5 B0 0.000522
Obs™R-squared 19.68366  Prob. Chi-Square(s) 0.001451
Test Equation:
Dependent Yariable: RESID*Z
Method: Least Squares
Diate: 0407410 Tirne: 23:58
Sarmple: 197701 199302
Included observations: 66
“ariable Coeficient  Std. Erar t-Statistic Prob.
C 280E+HE  FZ2aEall 3454453 0.0010
A 4800050 9512148 0493373 06193
L 0617662 0477377 1293865 0.2007
b 211.5845 2544208 0831633 0.4089
F 6386573, Z3e45E2. -2700957  0.0020
P 1443410 37463.98 0385279 07014
R-zquared 0297783 Mean dependent var A7 7EoE52
Adjusted R-squared 0239266 5.D. dependent var B3E7INT
5.E: of regression 72639176 Akaike info criterion 3912366
Sum squared resid 3.1BE+H17  Schwarz criterion 3832272
Log likelihood -1285.081  F-statistic 5.088729
Durbin-¥Watson stat 1.303994  Prob(F-statistic) 0.000552
o AS WMEF FALSE FAAE a7l AMHE ofol Fd FANE WA
= OLS2 FA43 F A4

Talok @k, olZ S8l <@ 7-A>e] tFIARY
=& 98l thg 2ol e,
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A7 o]k

<OE 7-A3> B3| FAA

Equation Estimation

“Specification | Options |

Equation specification

Dependent variable followed by list of regressors including ARM&
and POL terms, OR an explicit equation like Y=c{1)+c(2)=x,

sigsq oy yZppiZyp

Estimation settings
Method:|LS - Least Squares (ML and ARMA)

Sample (197701 199302 v:
L= J[ #H: |
Bz A FHUF =X (sigsqf)E =F37] 98t S dFe
genr sig_sqf = sig_sq-resid
<1yl T-A>Ol vFIARFES FAsS7] flstel WA FA gshdae
Specificationo] m ¢ y p= ¥#H3E 5 OptionsS FEH3tH AP ESo] Q=0

A7V <Y 7-Ad>9} o] |1 g},

Equation Estimation

| Snecification | Options |

LS & TSLS options

Dﬂetemskedasticity| consistent
coefficient covariance

lteration contral
May [500 |

3 o N
[7] Weighted LS/TELS ClDisplay sefings
(not available with SRKA&)

Derivatives
ARMA options Select method to favor:
Starting coefficient values ® Accuracy
IOLS/TSLS v O Speed

[#] Backcast M terms

[CUse numeric only

=2 |
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<28 7-M>o A Weighted LS/TSLS ®oll 2+ Weight 1/sqr(sig_sqf)E A&
- 1 - -
M3l Al =9 J}FAE ALgetEte oot
0'.

WLS(FGLS) 74 Az} <29 7-A5>o vel}t =d o3 o] WLS F4x =
FGLS FAA|olt}. o] FAXE <9 7-Al>o 9+ OLS FH A

=
& 5 A WS FAA S 2FeAVE OLS F449]

<9 7-A4> WLS(FGLS) +4 23}

View][Proc][Object] [Print][Name][Freeze] [Estimate][Forecast][Stats][Resids] )

Dependent Yariable: M

Method: Least Squares

Date: 040310 Time: 00:05
Sample: 197701 199302

Included observations: 61
Weighting series: 1/3QR(SIG_S0F)

Wariable Coefficient  Std. Error t-Statistic Prob:
[ -34206.14 2844585 1202500  0.0000
ki 1250028 0146945 560673 0.0000
2 384 5234 4800808 YAEMEY  0.0000

Weighted Statistics

R-squared 0926719  Mean dependent var 28758.10
Adjusted R-squared 0.924192 5.0 dependent var 15665.32
S.E: of regression 4931.886  Akaike info criterion 19.89276

Sum squared resid 1TMEHE  Schwarz criterion 19.99657
Log likelihood B03.7292  F-statistic 366.7370
Durbin-WWatson stat 0.548458  Prob(F-statistic) 0.000000

Unweighted Statistics

R-squared 0210315 Mean dependent var 3445460
Adjusted R-squared 0907222 5.0 dependent var 27011.48
S.E. of regression B207 545 Sumn squared resid 3.93E+09
Durbin-Yvatson stat 0421941
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(8.1)

1,2,..,n)

A8 A A}

b k-171¢]

b

Byt Bo Xy + B3 Xy, + oo+ B, X (i

1
J|

LA EERY
1_
=y
Y,

180

|

S H
‘O

(8.2)
(8.3)

2}7] 8] 7] =

=

=

3=8

k)
Rl

A FERE byt AA

o A=t °]

S| AEFHANA (8.3)2 3 o

=
K2

2& (static model)o] &L

2]
A
Ho}

ke]
g

o A
de A o
1

=

3

(8.2)4 3 o] v 7RG drgiso]

at By Xy + 68X+ F BNty
at Y1t TNy kT

gl ol gk &

’

53 (dynamic model)o]&}aL

o] =
AT
-

bt olgel wA grEol

(autoregressive model) BT+ A AL (time series model)o]&}aL 3T},

I

=

distributed model)e]g}aL
Yi
Yz

)

3

o]

I

%

(multicollinearity)2] A7}k



AlFZ A © o2 HAF 181
<HE 81> AlAF #he] oA
w54 X, Xi—1 Xi—» Xi—3 : : Xi g
1 X1 - - - - - -
2 X2 X1 - - - - -
3 X3 X2 X1 - - - -
4 X4 X3 X2 X1 - - -
k Xk . Xk
Xk .
Xk .
Xk
n Xn Xn-1 Xn-2 Xn-3 Xn-k
A g AZRHFE By =Qstd SHuF(QAMS)e] Wyl 459
FUAE ) vA = FEFH(FF)S AIZte] 359 wek gefst = 9tk e
A AAEERHAA FAE AxAIS(lag coefficients) BHE o8 712 54

(multiplier)& AAFE 4= 9it}.

y, =a+0.4X,+03X,_,+02X,_,+u, (8.4)

d& ol AAEERGl (8.4)43 v & o 5

(short-run multiplier)&tal dth. wWabA] (8.4)249] ¢, & &2¥H], X, & &5 &
g o] ke 7] A AW A 3 (Marginal Propensity to Consume: MPC)o]
=

33 g9 (8.5)2&8 #A7|$F(long-run multiplier)8tal dfa An| <o
Al o] k2 7] AR EOMPC) o] Hrt.

ayt_ _ = )=

oYy oYy oYy 2
+ + = =0.4+0.34+02=0. 8.5
ox T ox, T ox z-:zoﬁl 0.4+0.3+0.2=0.9 (8.5)
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182 A8 A AEEET
2AREEZRY =X g
AAEEEY S BREHIASTHOL) 2 =4 Hg d3d A8 F2&
7S At Justd AFEsE Ay r A IH AR Ert FZelx] o
(AfF=E nkol2=2), AFE7t ZolAd AF7MAE S 71748 J o] oA m=z
EAHoR Fo3 M5 E FostA Zo Aowy ARS yE £ gA Hok. w
A AZEEEEHS OLSE FAHSA & & Wyoez FAHs=d HEH
FAYH o2 Koyck¥} Almone] F4r® o] St
(DKoycke] F4wH
Koycke] FAHAHHE AAe] &5 7lsdt Folgls koA FWsde=d
(8.6)23} o] W HAR ALY gt 24 yol gk AJAe] FgFo] HH 2
ot E 7S =Yetar dow WA A2 428 (endogenous lagged variable
model)o] g} EHtT}
Br= B\ k=0,1,2,3, (8.6)
oo<A<1

<29 8-2> ANAASG FZ(Almon)

Bi

(8.6)241¢] 745 (8.2)4 ] AAHEE R didetd (8.7)4 3 2},
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y, = a+ By X, + (BN X, -+ o+ (BN X+ (BAX, (8.7)
(8.7)2¢] ®golA A& st Fl= st (8.8)4 3% 27 €},

Y1 =a+8uX,_+BANX o4+ (BATX, (8.8)
(8.8)9] Eell & H#3td (8.9)2 ] Hr}.
M- =+ (BN X+ (BADX, _y+ o+ (BN X, + Ay (8.9)

B. AN (8.94% W (8.10)43 2 H3 o2 A A (8.11)
Ao] W},

Y= Ay =a(l—=X)+ By X, +u, — Ay, (8.10)

v =a(l=XN)+ B, X, + Ay, +v, (T, =u,— My _ ) (8.11)

A (@249 ARARERFANA w7t AgRel gln s
BADHE v7b BADHAN BelFRo] Ardwel Qo) OLSFAFE L

9 FA o] WA Ea,

Ev,v,-1) = Ellu, = Xuy ) (uy—y = Ay )]
= —AE(u?_,))
=— )\O’i

=0 (8.12)

20 (8134 BoFn 9%el g 5 gt AR HHol ohBR(F,
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Amzdol 4Ush o) OSFARE FRFH o] ¥x Lo},

E(vpy, )= Ellu, — M- )y, )]

= —AE(u?_))
:—)\O'i
=0 (8.13)
olo] 3 sfAMoRE Sk S4=(instrumental variable: 1V) FA ol 9
(o]

o DA ] w9 ol AW gy, 3 AaEATE 3
Q
[e)

,
g Fausd s o

i

. 1
2 oolfE X0 oY@ AL WEAAE L Waoly] WEoT:. mEA
(8. 1DANA y,_, Aol X, & AF&ata] 0LS2 FAFe},
o] A9 AmzAe HAH] BH(AA)EHFE AL & ot X9 X,
Apolol ThEE A4 BAZF ST 5ol Qon] o 7h A7 dHe] Hel glon
= 5849 FAFS A7 LI

(2)Almon®] A4

| 2b ¥ 4= (exogenous lagged variable)d EFE A
FF AR RFE AMse WHoes td4 A[AH(polynomial
distributed lag: PDL) ®3oletir vk, o] W2 A|xA|F] A7]7F Al Aol
el 22F e EE 33k 9 5 oEdAe FxE HETa spgen. &, AlA
AF(B)7F b5 (8.14) 23 o] A[xko] Holel 9] A Mg o] thah2] e

TARA = AL g dvkal 7Hg gt
B =g+ ayitagi®+ ...+ a” (8.14)

(8.14)2 ol A r=20]" 22+ 4=, r=3°|" 3% F4 Fo] AH. dE 5 r=2
Q1 A vk (8.15)2 3 e 22 thEkA o] Hr},

B, = ap + ayi + oryi? (8.15)
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(8.15)2)¢] W& AAF2zE aPoR 2N E <1y 8259 B o)E A
A B Alabel whet <1y 8-2>9F e FXE Zterha 7pAS Ay 2o

<29 8-2> AN AFASG FZ(Almon)

Bi

A% pE aBdt B wAd gonz
[e]

By = ayta;+a,

By = oy +2a; +4a
2 0 1 2

5]{ = ao + kal + kZOZQ
ol & (8.2)2o] tiiatd th5o (8.16)4S A €rt.
Y=ot apX, + (ag+a, +an) X, + o+ (o + kay + Kay) X, _ ) +u,

=a+ta,(X,+X,_+..+X,_,)+to(X,_,+2X,_,+...+kX,_},)
+ay (X, +22X, o+ .+ X, )+,
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=a+a( ZX )+ oy ZkX, + oy ( Zk2 BEXTR
k=0
=a+tayZy a2y +ayZy +uy, (8.16)

K K K ,
o, thEkZOthky ZQtEkZOkXt*k’ ZBtEkZOk X, _poltt.

Total (8.15)4 9] gk afl BAE

4»
01
ol
£
S
Q
<
L
B
rulo

(8.16)21 5 OLS®

o] &3} 50,51,---, % Al Akt
33, Almon® FAHHAAM traa el Fel(r o )9k Aag(k)el 2AL o
AATF] t3H 2o RS Eole= wgon

el 7k 23S Algstke] 3] Eias
3.elutd A4

A ZHEEZ R G} 7|3 A Y-S 5]
A A (causality test)o] &g 4= ).

Granger= <134 (causality)= “Wref Yo HAAHARTS 71X YE
Hoh X&F Yo AAAFRE A 7HA3L YE oS F °
HAW 7 v g A oJekqit.

& 5o ALty F3hF m o AR HABS 18 (8.17) E (8.18)4 &
e WA},

Y clJrZamt_lJrZﬁyt j Ty (8.17)

i=1

my CQ+ E,Yme—z+ Eéjyt ]+u2f (818)

=1
(Dmell A y2 A4 Q337

Hy:o;=0(fVi) and 6,=0(fVj)

oL
et
o
4N

9 ATl FAlo A ¥
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WHE7E HX] Xt E=Z pollA y2 du4 Q3#A (unidirectional causality)”f
A g},

(2)yoll Al me=2 dua Q1334

Hy:a;=0(fVi) and & = 0(fVj)

A AF7IA0l FACl AHEE S vy me WS Ha me yo Y
7b A Eetr® yolA me® dwrA Q13w (unidirectional causality)”} &
lcias
(3)m3t yol &2 A3}

Hy:a;=0(fVi) and 6, #0(fVj)

9 AT el HFT A9 ne yol AAWFAE Ha yE ng QARG HE

2 nd y= AA o3 BA (bilateral causality)”} &3)3kc}.
(Hm¥} yo] TAA 57
Hy:o;=0(fVi) and §;,=0(fVj)

H7h HA Eata yE me] ddwWS

S AFTIdel AT o1
AA o2 =H(statistically independent)©]T}.

7F HA R E myty

rir N

OHﬂ _(o
=
rlo
<
1o
o
‘O,
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85 AMAEERE £ ¥ 2y 3d

19953 1/4%7188 20013 1/4E-7171A] gt=2] GDP} &4 4| (consume) AHE
sto] AngrE FAsaA . B A 4727 FUY A5l A A9

o] Fz7} 22 thakAeletal 7k EkA}.

Equation Estimation

Specification | Qptions

Equation specification
Dependent variable followed by list of regressors including ARM&
and POL terms, OR an explicit equation like Y=c{1)+c(2)=x,

consume ¢ pdl{gdp.4.2)|

Estimation settings
Method:[LS - Least Squares (HLE and ARMA) |

Sample |1995ql 2001q1 |

2 T NARERYS FAARF <17 8- Lheht Qe ARRE
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iy

Dy
tats

“O—bje;—*P_rint [Freeze] [Estimate][Forecast] F‘jesid_s’;

Dependent “ariable: CONSUME

Method: Least Squares

Date: 04/08/10  Time: 21:04

Sample (adjusted): 1996Q1 200101
Included obserations: 21 after adjustments

“ariable Coefficient  Std. Error t-Statistic Prob.
[ 3192080 7704933 4142843 0.0007
PDLO1 -0.064313  0.109245  -0.588709 05638
FDLOZ2 0125210 0.027286  -4.588797  0.0003
PDLO3 0063129  0.057208  1.103503  0.2852
R-squared 0.756619  Mean dependent var B55959.11

Adjusted R-squared 0713670  S.D. dependent war 3799.0116
5.E. of regression 2032847 Akaike info criterion 18.24191

Sum squared resid 70251969 Schwarz criterion 15.44086
Loy likelihood -187 5400 F-statistic 17 61647
Durbin-WWatson stat 1.510865  Prob(F-statistic) 0.000018
Lag Distribution of GDP i Coefficient Std. Eror  t-Statistic
| 0 043862 012565  3.49093
| 1 012403 008078 2.04046
2 006431 010924 -0.58871
| 3 012639 005834 -2.16BEY
| 4 006222 013980 -0.44504

Sumoflags 030873 007411 417919

1977 1/4&27158 1997 2/42 7174419 F&3H(M), GDP(Y)e] A& o] &3}
o} Granger AHA HALS 3 RESE . WA NG Y& A9 F Open Group
o7 T HAFE ZAo B8 &t} View-Granger Causality® ¥ 3std Uevs
s} dApel A Al S4=(lags to include)® 45 HHstH <17 8-A3>3 2
Granger ¢13A HA A3E Fv}l. Y does not Granger cause Mol F-%A Zo]
4.737830] 21 o8& 0.002420] 2% Y7} Mol {47 HA FHdlvhe=E A
74 & 7)1Z+skt}. M does not Granger cause YO F-E 74 o] 3.718480] 11 93
E°] 0.009690] =& Mo] Yo IviFrt HA X3th= AF7Hd S 7| 4sn.
ZA Mol Yo W7 Hal Y Mo fod4rt ez N Y 24 2
@A (bilateral causality)”7} &Agvta & 5 .

O



A8 AR E R

190

<1¥ 8-A3> Granger QA AR A}

="
‘Wiew ||Proc ||Object | |Print |{Mame ||Freeze | |Sample || Sheet ||Skats [|Spec

Pairwize Granger Causality Tests
Date: 04/08/10 Time: 21:37
Sample: 197701 199302

Lags: 4

Mull Hypothesis: Obs  F-Statistic  Probability

473783 0.00242

Y does not Granger Cause b 52
3.71848 0.005969

Wi does not Granger Cause ¥

@, oleld ANy AHS Aol ARAANA ARG AFHAAL B
AME A ARS A4S & Ak WA FEWSE Molm SPNsTE B
M, M, M, M, y, Y, Y, Y, 3 Y, % 3535 IA4S F457

913 g}

st AA = giadato A <28 8-A4>¢} o] ¢

Equation Estimation

“Specification | Options |

Equation specification
Dependent variable followed by list of regressors including ARMA
and POL terms, OR an explicit equation fike Y=c{1)+c(2)+X,

m ¢ mi-11to -4} v{-1to -4)|

Estimation settings
MEthDd:|LS - Least Squares (MLS and ARMA)

Sample |19??Ql 199302 |
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%23 3729 A Art <2 8-A5>o UEI} 9= ofr]e] = AA
= Aloko] ZbE A A @S nyo AAAG ZF RE =0.9994970] t}.

ur

<19 8-A5> F &3t 394
(Al ool §l= 29)

Wiew [|Proc [Object] Print f|MName [Freeze] [Estimate][Forecast]Stats Resids

Dependent Yariable: M

hethod: Least Squares

Date: 04/08/10  Time: 21:52

Sample (adjusted): 197801 199302
Included observations: B2 after adjustments

Wariable Coeficient  Std. Error t-Statistic Prob.

C -16.63977  531.0419 0028255 09776
h(-13 0850151 0135837  B.A53088  0.0000
M-2) 0319676 0176588 -1.810288  0.07&R
(3] 0342045 077740 1924418 00597
tA(-4) 0186863 01425860 1100326 0272
=17 0095394 0029427 3275666 00019
Y2 0091222 0038904 2850259 00081
-3 0002757 0.034438 0080031 09365
Yi-4) 0010863 0035204 0308750 07587
R-zquared 0.999497  Mean dependent var 35999.57

Adjusted R-squared 0.999421 5.0 dependent var 26144.16
S.E: of regression B28.87592  Akaike info criterion 1588922

Sum squared resid 20960654  Schwarz criterion 16.16800
Log likelihood -482 6358 F-statistic 13171.70
Durbin-YWatson stat 1.826166  Prob(F-statistic) 0.000000

Y7 Nel A91MAt opebe ARAAS FAH wA. o] A%E F T B
Ba PAAS FHS] Askel WA Y ASPANA <1Y 846 2ol
%1 gt

5 9 g-AT>el Vet Qi elr)e] Q= A

roofm
St
tob,
=t}
1>
1o,
g W
o
i
&
oL ‘\|l_‘
A

1
Ads ALS 743 2y AAAS F RY=0.9993180]t}.
4ol (4.23)2 0] ola] thg o] F-% A o] AxlE = <27 8-A3>0] A
]

=
Y does not Granger cause M9 F-EA %3 AdX3tS el 4= ).

g (BL-ED/2 (0999497 —0.999318)/4 _ o
(1—R2)/n—k (1—0.999497)/53 ' 53
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<27 8-46> FE3 FAH (TS M )

Equation Estimation

“Specilication | Options |

Equation specification
Dependent variable followed by list of regressors including ARM&
and POL terms, OR an explicit equation [ike Y=c{13+c{2)=

m ¢ mi-1to -4)

Estimation settings
Method:[LS - Least Squares (HLE and ARMA) |

Sample |19??ql 19532 |

<1 8AT> FE 7Y FY A
(ke 7Ht 29)

OREA(Z7-63)::L.. [~ 21|

Vlew mob]ec Print ||Marne |Freeze | [Estimate [|Forecast || Stats ||Resids

Dependent Yariable: M

hethod: Least Squares

Date: 04/08/10 Time: 21:53

Sample (adjusted): 197801 199302
Included observations: B2 after adjustments

Wariable Coeficient  Std. Error t-Statistic Prob.
C 209 5621 1847527 136874 01810
h(-13 0E78527 0123173 5408718 00000
M-2) 0243368 0152311 -1630667 01085
(3] 0280033 0153073 1E98100 00949
t(-4) 0400032 013380 3071272 00033
R-squared 0999318  Mean dependent var 35999.87

Adjusted R-squared 0.999270  S.D. dependent var 26144.16
5.E. of regression 7055558  Akaike info criterion 16.03589
Sum squared resid 28455599 Schwarz criterion 16.20743
Log likelihood -52.1125  F-statistic 20865.54
Durbin-Watson stat 1.466845  Prob(F-statistic) 0.000000
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b =1

1L @Az c)E A2S(y)e F5ats dad 25-202gdA A2
S35 BAA kAN 25(y, ¥, ...V, )5 @Axvd ¥ Fuu

& A5 vs =20l "t

@ AARANA A AT FEEA e Ao]2 Amd)e}

\\]
>
)
i
i

B2y oy, =at By X, + 58X+ B ol A pol dlg 23k
A F, fi=agtaitay’s 7Pgetel FAA0n o 2 FwEe |
V@ % AT 23 BF wAE olgdtel §,..5E FAFT. ol

A0 Wekd FAek & a(AAAF) Y FE dehA, o F Hrhshet.

3. NAEERY g, =a+8,X, +8.X,_+ ..+ 8.X,_,+u A gell tiak 232 t}
%c]—&l :lZ“y @:ao-i-ali—f—a?i?% 7]—%36‘]—021 Almong] HC]—%_O__E %@_’6‘]—04 —%476]’6‘]—]/]

0= 0.66, 0,=09, a,=—043% AU},
@D ol & ol &3t By,...0;% 717 FA 5.

@ YE A, XB FaFolatn ¥ W B Wi PEF kg 47

P},

53} 7ol Granger?l A¥A 2 FTHA AALS & R sted v
1A 2 5% frelg shol A skeEh)
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FEAF (AT vt | Vieo | Vs | Yea | et | Mez | Mes | Mo R’
y 0.12 [ 0.81]0.35/-0.19| 0.01 |0.63|-0.75|-0.15| 0.28 |0.995507
y -0.03 | 0.79 | 0.26 |-0.09| 0.04 0.994792
y 0.12 [ 0.81]0.35(-0.19| 0.01 |0.60 | -0.75|-0.12 | 0.27 | 0.99543
m -0.16 [-0.11]0.06 |-0.12| 0.21 | 1.19] 0.02 | -0.06 | -0.17 |0.999801
m 0.07 1.221-0.001| -0.09 | -0.12 |0.999747
m -0.16 [-0.12]0.07 |-0.13| 0.18 | 1.19] 0.12 | -0.06 | -0.17 |0.999789

* HE 3| UA S 19739 2/4% 71 FF 19899 4/4%7]7kA o A mE F4 5

* 5% Frolg < sholl Al FEe] dAX& F(1,54)=4.02, F(4,54)=2.55¢

O 53+ Ao dausr Hx geves 7MES AAsSa AR AAd 9

v E Ayt

@ A F3te] oWt HA FeEveE S AAsn AR AAlH 9

v & dystet.
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A9%F AALEH

1LERdAAE R

o

Ao R *1 Al ol A UrF/F 5& EA4L B5AE0] YA 7
AZF Atk ol *174]%‘_‘?_‘%‘( ime series model)c]zt ojW ®WF7F A e
I FAIA SR ojue BAY e AE FAHOE AT AS Deted TdA
AlE 23 (univariate time series model)o]@ oj® W47} 7] A FHEF

FAHoR o A U= AE T4
series analysis)e AJA|Eo] 7K1 9

P
MEES RPOR RAW F AANES AFsL, 4AS B

W=
o W e dZsE AL BT
(1) 38 34
e BEA(AALAR) y, .y, 7 AT A o] BEASE FEAS
Y, ... r,e A88 goln fEWE yp, .y E FeAd AREow

2 4 9ed o 5} 3} 3} 7} 4 (stochastic process)o]dts 3hr}.
359G FHE A8 A7 ded dEH FEARHoRE g e
Fol Atk

AADe] 4E SHAoln FEEA REstE SEWHSFY BEHXA A 9
574 (white noise process)eletir ek, ThA] WA o, ... cerol A& 7

Eleje,)=0 forV t = s (uncorrelated)
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E(el)=...E(e}) =0’ < co (finite variance)

<1% 9-1> \n Al ;(L%jv,]_ﬁ

1
04
-1

T T T T T T
10 20 30 40 50 60 70 80 90 100

— WHITE

DEMERES

Al AGe] z7]1e] A FEH FAE] FAE 7HA
o A #7137 A (autoregressive process) o] 2}
, AR(p) Se°] A v o] YetdtE., A7A e, &= WAZ

5

al
al

oo
=)
o2
2
ac)
=

71k, <2y 9-2-1> % <19 9-2-2>% s Fow Y AR(1)e] FHEFHA
S Yeha dar, <a9 9-3-1> 9 <y 9-3-2>¢ JHAHo® AR AR(2)9
FEHGS e i

Y=oy, 1 te : AR(1)

Yy = Y- T Py T ey : AR(2)

Y=y 1+t by, ,+te * AR(D)
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<1¥ 9-2-1> AR(1): y, =2+09y, _,+e

25

20

15

10 4

" 25 50 75 100

<% 9-2-2> AR(1): y, =2—0.9y,_, +e¢;

2.
04
2

25 50 75 100

— Y SIM 2
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<1 9-3-1> AR(2): y, =0.5y,_, +0.3y,_, + ¢,

.25. — .50. — .75. — .100

<¥ 9-3-2> AR(2): y, =7+ 1.4y,_, —0.8y,_, +e,

35

30

25

20

154

10 4

‘25 50 75 100
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Q@Y H YA
AR(1)e] A7FARFANA ¢=120 AF+E L1374 (random walk process)
olgbal st o 7| A e, = WMAZSIAGo|Th. <TIH 9-4>= TP AoE AdE <

Juange G gl

<19 9-4> Random Walk: vy, =y,_; +e,

5

04

5

-104

15 4

20

-25

0l

10 20 30 40 50 60 70 80 90 100

@o]-sH A

AlAge] wgge]l dAl gk 2 AA FEIH FAAA BAE HAI A= FgE
Haeol ASFAY HAS o] FHT 74 (moving average process)elEtal shi=d]
MA(1), MA(R), ..., MA(q) Sol i vh53 #o] Yepltt. o714 e,= WAL
sHgolegta shAST. <1 9-5-1> 9 <19 9-5->+ THAAoE AR

MA(].) S‘l MA(Z)'Q] Q%i}-xj% L]—E}-IH_T_V 9}1:]_.
Yy =e;—be, : MA(1)

yp =€, —be, 1 —bhe, o : MA(R)
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<19 9-5-1> MA(D): y, =2+e, —0.8¢;_,

10 20 30 40 50 60 70 80 90 100
U SIM_1

<1¥ 9-5-2> MA(2): y,=24e¢,+0.6¢,_,—0.2¢,_,

10 20 30 40 50 60 70 80 90 100

— U_SIM 2
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©®A7] 3] o] & vt A

2713 A H43 ol
process)olgtil 3t &
$Z ARIMA process@}il s}
olgtal 7k gtt. <19

R
M
T
4
N
o
T
_>;]_ll
Mo o
E
¥

MA
7} ARMA processol| wWE 7
th5 3 ol yERTE. o71A e, = WMAZFSHA

¥ ARMA(1,1)°] &E#HHS e

i le.
Y~ DYy e _(bpyt—p:et+916t—1""+9qet—q : ARMA(p,q)
Ay, — Ayt — 0, Ay, =e, t0iep gt Ot ARTMA(p.d.q)

<71¥ 9-6> ARMA(L,1): y, =02402y,_, +e,+0.6¢,_,

10 20 30 40 50 60 70 80 90 100
—_ARMA

(A A L] HEA

=2 7

A AGE A yaof & T3 ALFS A AEe ot A (stationarity) ol

g w5 3 7HA 21e wSehs fEAA, x5 A AAdelgta g,
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X
off
o
X
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o
r
A=
(2
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E(X,) = B(X, ) = py
El(X, _,UX)2] =El(X, 4, _#X)Q] = U?X

E[(Xt _:uX)(Xt+k_ #X)] = E[(Xt+m _,uX)(Xt+k+m - HX)] = Tx

=, A AAEL AZE toll dAIgle] Hato]l dAstaL, AAILEY EAte] t
of #AIRlel Ak, F A HANA AALDe Aol A 1 gho] kel #
Aol #Z5 = AlZrolRE o Eght).

A, oFe 3 xd T Syt AYskA woed EBAA AAd
(non-stationary time series)o]@}il gtc}. AlAID e Hito] AAsA LS AT
£ homogeneous non-stationarityz}i dli=dl o] ASE dALES AR
(differencing)S 3 W <StAA ALl HAvt. wkeF AALD o, o] At
ek s AeE 1A AR (Ay, =y, vy )S @ Fa, 9AE g o e 7
=717F A zrel wel e A thadt o] AF AE S ) &

A2yt :Ayt_Ayt—l)
= (yt_yt—l)_(yt—l_yt—Q)
=Y —2Y 1t Yo

ANALe] EAalto] AAHE A S %95 non-stationary variancez}il 3H=d]
olg1dt A dAFl A H(natural logarithm)ES FHstd dvt. AL =
Ad+E AL o Fo4Fd HE dALe] v &Y TSR Ho| de= AF A

I AARGE, EVMESE, TS5 /ME Zo]l dwt¥oew A
AT AALES AddFE HAtal, Add

fl

111

AdogrgAAHAY 1 o] FE5 ATHXA,
B3PS 1x AEHA 2 (difference equation)
2 AR A0 e Fete WY T shue wrEEFHd YgY S

Y = Y1t e (9.1)



(9.2)

1

Y1t ey
Y—ote,_1te
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yo=0 °le 37 thgel
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o

A,

.

+el)(et_1+et_2...+el)] = (t—l)az

+e e, +eqte))= tcrf

=FElle,+e,_q-.

spol g AAL

[e}
2} 7] 4+ # 3+ 5= (autocorrelation function: ACF)

E(y?) = E[(et +e, g

E(ytyt—l)

E(yt) =0
(3)247) g 9 g%

o o %

o]

<0

N

Aol A pp= 7l

ol

W

=

]
o
<0
o)
;ﬁﬁ
e

XA
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T—k
W =)Wy —y)
_ C’ov(ytka,)i t; e e Vi

= = =— (9.3)
P Varly,) T T
;: }1(% y)

= o vao (9.4)43 22 AR(1) 534 ¢] ACF(e]E o]&4 ACFetL

(9.4)4 94 14 YA Holn WA hAS Fof 3,8 wBPe I
T}

1 R
2u Zas By, =02 7H4) (9.5)43 2o},

Yy =0y, tey

:’Z‘bjetfj (9.5)

(9.5) 2= ol&3ato] y, o B, &4 B TS FIEE =3 2.

Cov (ytytf 1 ) = E(ytytf 1 )
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=Elle,+ e, +..)e,_ 1+ e, _o+...)]
= (bag +¢30§ + ...
-2 _¢¢2 o?

=M

= B‘E]— 2= O]ﬂ_.
ek (9.3)4 9] ool o vt 2ol pyppapE TE T

Yo
= —=1
Po Y
N
= —= (b
P1 Y
Yk k
=—=¢
Pk Y

= o2 o]&3}
5= 15 ¥ = (correlogram) 2} &}
el AP =2 e e Je A A o] Aol W (p0) ACF
! A SR

of AAILe AR E &

§ ACF= 05 33
- 3 33 do] EHg A ol H (¢—1)
= Fol 7radta, AAL
= wA4sHA 05 ¥ ™
HHs g, . 12},
Zﬂ;ﬁj thSo (9.6)2 7 e MA(1) &3] ACF Ay WA}
e, Ure .

o) Q = 04 Dz =] ol 3B [e) = O 5 R
S) 6 o o) o) \Lﬂ-—ﬂ— A 1 J—_'_}\ 20 ?OHJ]‘]_Eq q"_‘J/}‘ 7 ]:]_.
(-)/\'_I]E ]o Yy o, W X oW = pis =] =3

(9.6)
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E(yt):()

Var(yt) = O'z + 9203
=(1+6* )Uz

=%

Cov(yyy; 1) = Elyy, 1)
= Elle;—0e,_1)(e,_y—be,_,)]
=—0o°

e

=N

COU(ytyt—Q) = E(ytyt72)
[(et _965—1)(€t—2_9€t—3)]

n_ =¥
P 1+ e
Y2
= —=
P2 Y
P =20

(4) A A7 &A=
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A} 713 &(partial autocorrelation function: PACF)&= k ©]9le] BE A
e 2t AEA(y oy gy VEETEHS FFEE WA ke 574
g #FA, oy o oy Gebd Bl e AE YEhdE HARE AT
7V JAZ A7 A

)
o)

Y = pt oy -1 e,
Yo = 1t QY1 T Pl o T e Py
Yy = 1+ 11y 1 T Dol o T Pagyp 5t e g

webA AR(L) A E gy = gy = ... = ¢y, = 0] HTE,

AALDREA 7IHE ol &ste] AAD Az FHAY FAYE Fetstr] 96t
of AAYE e AAsta, RES FASH, ZdY AdHSs HAES L, A=
gt S AAHoF sk o]& B¥F2~-A71 2~ (Box-Jenkins) HWoletal &b

vpe-dlZlzes AAY AEE AR(p) 2F, MA(Q) =¥, ARMA(p.q) =¥,
ARIMA(p.d.q) 2¥ To= RIYPsT & Advtal Bom AALEA 7IHd A7
243 (ACF) 2 AR A3 (PACF) 2 <219 9-8>3} ko] w3 o] o] 7}
shthal shvh. WA, ACF7F MR A o= AstH EAdAGAAdonE dA4E
AHEste] AFAAE R WEY] F F vk, o ® ACF7F 05 & 7 Ast
PACF = 1—27H et %ﬁl@ﬁzi fo)sld AR R3olil, PACF7} 0& &a) 7+
2 folsl MA ®3¥o|w, ACF9} PACF7I =

41 B K rﬂlo OIF
ol
]
b
Q
»-.q
l_l
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= o
oZi
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X
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2
i
o
rfu
A=
{122
f

—— | =5ie] Al (dentification) |

‘ 2=2-2] =X (Estimation) |

‘ PE o] A= (Diagnostic Checking) |

o

Yes

‘ = (Forecasting) |

<29H 9-8> ACFe} PACFE o] &3k o
BCF PACF
BRI1) ét jﬁvﬁvﬁv‘t ‘ ] t
AR(Z) it ‘Jﬁvﬁvﬁvﬂ t 1
hACT) ; t 1 t
wia - ‘ | t \v’f\v"‘v t \\/ﬁ t

<y 9-2-1>° J= AR(D) R I =(correlogram)E IHEWH <19
9-9-1>3 2, <19 9-2-2>9] A+ AR(1)9 AT %=(correlogram)ES ¥ X
<y 9-9-2>¢F #r}. olE FE AT F Adxo] ACFe HAAHo=z(Tke 3
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stHA) 002 i

&

a3 9-9-1> AR(1) =3

A9 AA

&tal lal PACF= AlaF 1Rbe] SAIA o= o] dftt.

4=

Correlogram of ¥_SIM

Date: 042809 Time: 21:12
Sample: 2 100
Included observations: 93

Autocorrelation  Partial Carrelation AC PAC Q-Stat

Prab

(0.889 0.888
0.811 0100
0.733 -0.023
0.648 -0.075
0.587 0.059
0.546 0.085
0.491 -0.085
0.445 -0.013
0.379 -0.117
(0.324 0.008
(0.266 -0.041
0.235 0.086
0.216 0.048
0.203 0.018
0.198 0.036
0.179 -0.082
0.170 0.085
0.161 0.000
0.129 -0.109
0.110 -0.016

80600
14838
20426
248.41
286.07
31713
34333
36512
381.09
39258
400.95
407.30
41273
417.60
42227
426,12
429 66
43287
434.94
436.47

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

)6]—

<71¥ 9-9-2> AR(1) R 9

=
v -

| Correlogram of Y_SIM_2

Date: 04/29/03  Time: 21:28
Sample: 2 100
Included observations: 99

Autocorrelation  Partial Correlation AC PAC O-Stat

Frob

1-0.828 -0.926
2 0846 0117
3-0772 -0.026
4 0727 01588
5 -0B6E8 0.012
B 0667 0.134
7 -0B63 -0.127
g 0656 -0.013
9 -0.643 -0.021
10 0.634 0.083
11 -0.626 -0.021
12 0607 -0.047
13 -0.852 -0.064
14 0570 -0.058
15 -0.540 0.080
16 0.528 0.169
17 0823 0023
18 0.530 0.074
19 -0.535 -0.053
20 0554 0106

87 933
161.66
22377
279.41
329.70
377.54
42526
47256
515.49
563,61
B03.12
B50.53
B91.23
729.46
764.21
797 .65
831.15
865.60
901.59
940.42

0.000
(0.000
0.000
(0.000
0.000
(0.000
0.000
(0.000
0.000
(0.000
0.000
(0.000
0.000
(0.000
0.000
0.000
0.000
0.000
0.000
0.000

o] =
.

2
)5

<Y 9-3-1>9]
9-10-1>¥ 211, <1

AR(2)
9-3-2>9]

Y <39 9-10-2>9F Zt}. o=

9] orrelogram)& I#RW <1
o] A& % (correlogram)S 18

Aol ACFE A o= (EE

5

(@}

Y oft
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35lH A ) 002 7FA4ASEa, PACF= AR 27 wtke] BAIH o2 §9]3)t).

<19 9-10-1> AR(2) R3] Ao

[ Correlogram of Y_SIM_3

Date: 04/23/08  Time: 21:45
Sarmple: 3100
Included ohservations: 98

Autocaorrelation Partial Carrelation

AL PAC

O-Stat  Prob

== R R BRI

10
1
12
13
14
15
16
17
18
19

20

0.683 0.683
0.592 0.235
0.530 0.118
0.431 -0.020
0.313 -0.110
0.228 -0.083
0.186 0.029
0.130 0.000
0.047 -0.081
0.004 -0.036
-0.038 -0.04
0.001 0.140
0.036 0126
-0.008 -0.087
-0.040 -0.132
-0.032 -0.030
-0.021 0081
-0.055 -0.005
-0.067 -0.031
-0.064 -0.082

47.087 0.000
82823 0.000
111.76 0.000
131.09 0.000
141.41 0.000
146,93 0.000
150.67 0.000
152,50 0.000
152,74 0.000
152,74 0.000
152,92 0.000
162,92 0.000
163.07 0.000
153.07 0.000
153.26 0.000
153.39 0.000
153.44 0.000
153.81 0.000
154.35 0.000
154.85 0.000

<19 9-10-2> AR(2) E¥ o Aax

| Correlogram of ¥_SIM_4

Date: 04/29/08 Time: 21:53
Sample: 3 100
Included observations: 98

Autocorrelation  Partial Correlation

AC PAC

Q-Stat  Prob

1
2
3
4
a
B
7
g
9
10
1
12
13
14
15
16
17
18
19
20

0736 0736
0.230 -0 660

-0.277 -0 246
-0.556 -0.142
-0.640 -0.072
-0.434 -0.022
-0.0%0 0018

0.233 -0.025
0.418 0.014
(0.408 0.031
0.227 -0.060
-0.008 0.066
-0.200 -0.024
-0.290 -0.036
-0.264 -0.037
-0.133 0.050
0.048 0.052
0.198 0018
0.255 -0.001
0.198 -0.015

54702 0.000
60093 0.000
E7.995 0.000
105.03 0.000
14819 0.000
168.26 0.000
169.15 0.000
175.06 0.000
194,35 0.000
21294 0.000
218,72 0.000
218,73 0.000
223,33 0.000
23312 0.000
241,37 0.000
243,50 0.000
24378 0.000
248,60 0.000
25666 0.000
261,59 0.000

<7139 9-5-1>9]

o)
poS

= NA(L) =¥

W <19 9-11-2>¢F 2}, o= =

9

9-11-1>37} a1, <298 9-5-2>¢ U+ MA

3]

3}

=

A= (correlogram) S I HH <I1¥
(2) &

o] A& % (correlogram)E 17

A& = Axo] PACF= HAAAH o= (%
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<238 9-11-1> MA(1) =

Of

T3HA) 002 #AAsta, ACF=

go e

Correlogram of U_SIM_1

Sample: 2100

Date: 04/11/10 Time: 20:55

Included observations: 99

Autocorrelation

Partial Carrelation AC

PAC Q-Stat Prob

—_
[l
L}

|

|
|
|
|
|
|
|
I
(W]l
g
|

|

|

|

|

|

|

|

|

T

5]

=]

10393
20145
3 0096
4 0007
5 0063
6 0123
7 0064
g -0.104
9 0143
10 -0.073
11 -0.002
12 0051
13 -0.067
14 0013
15 0106
16 -0.106
17 0101
18 -0.105
19 -0011
20 0165

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
Ml
I
I
I

5}

-0.393 15725 0.000
-0.353 17.888 0000
-0.162 18.847 0000
0089 18852 0001
0.111 19.277 D002

0107 22.551 0.004

-0.059 25423 0.005
-0.016 25423 0.008

0.052 26.244 0016
-0.044 26.263 0.024

-0.057 26.942 0.024

0085 31552 0025
-0.070 31567 0035

0067 20211 0002

0.013 21.356 0.003

0.030 24.822 0.003

0.017 25718 0.012

0.042 27600 0.024

0.111 30160 0.025

0133 35002 0020

<238 9-11-2> MA(2) =

o] A

[enul

Correlogram of U_SIM_2

Sample: 3 100

Date: 041110 Time; 22:35

Included ohserations: 98

Autacarrelation

Partial Carrelation AL

PAC  Q-Stat Prab

1
=
0

1
1
1
g
1
1
1

=
O

1
1
1
1
'
1
'
1
1

[y = 1 0284
s i} 20281
=1 3 -0.094
=] 4 0016
B2 5 0049
o 6 0112
L 7 0051
R 6 0052
i 9 0054
= 10 0188
! 110213
! 12 -0.009
sl 13 0133
! 14 0136
! 15 -0.038
! 16 -0.079
b1 17 0053

1

1

1

O

18 -0.081
19 0002

I
I
I
I
I
I
I
I
I
I 20 0092

-0.3%4 16.234 0.000

-0.197 17.181 0.002

-0.032 18.788 0.005

-0.246 23583 0.009

0119 26,685 0.004

-0.033 32894 0003
-0.008 33061 0005

-0.078 34148 0003
0028 34842 0010

0.012 36017 0015

0.284 B.1545 0.004
0.166 17.155 0.001
0.183 17.432 0.004
0.059 19.034 0.006
0.066 19.334 0.013
0.039 19656 0.020
0.002 26675 0.003

0157 30731 0004

0.047 33609 0006

0.044 34843 0014

<1¥ 9-6>9
9-12>9} 21| ACFe} PACFE A&} 17 who]

P -

A+ ARMA(1,1) HE3e

A9 AA

AR D) 2uke] BAMOE f9

GRS
5

S (correlogram)E& I1#XdW <1
AXoR Foslr}.
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<71y 9-12> ARMA(L,1) R¥e] A#x
[ Correlogram of ARMA
Date: 04/11/10  Time; 17:42 &
Sample: 2 100
Included ohsenations: 99
Autacorrelation Partial Carrelation AL PAC 0O-Stat Prob
] | 1 0304 D304 84135 0.002
g =] 20129 0244 11130 0.004
g g 30089 0039 11.958 0.008
g g 4 0.050 0072 12226 0.016
g g 5 -0.050 0023 12496 0.023
[ [ 6 -0.006 0007 12500 0.052
g gt 70104 0146 13.667 0.057
g g 8 0105 -0.025 14.533 0.061
(N [N 3 0.018 0023 14920 0.083
[ g 10 -0.032 -0.105 15.033 0.131
(N L 11 -0.002 0054 15.033 0.181
(N g 12 0.029 0033 15129 0.234
(N g 13 -0.019 -0.032 15173 0.297
[ Rt 14 0.031 0061 15288 0.358
A L 15 0102 0038 16.531 0.348
(N [ 16 0.036 0003 16.683 0.408
(N I 17 0023 0047 16.750 0.471
g g 18 -0.050 -0.095 17.055 0.519
[ I 19 0033 0148 17193 0577
Fp [ I} 20 0095 0016 18325 0.566
ACF % PACF& o] &3 myAde acfste] gojatwl <& 9-1>3 2},
<i# 9-1> A AIE X ACF % PACF
=3 ACF PACF
XA pAATE 03 AA S T2 o
S Qo2 A7) ol%
- = T —_ H <}
AR -HAHow 007 FHE . A7) o]
—mpA e} 2sfe] 2 o] A o] ARY
A%t 59
XA q7HATE 03F AA S T2 o
kel o 7+ z o]l =
|7 00 HA S gAHoR 00m £EE
R NECIRE RIS T
A5t 59
“AE @A 0% @A th=al AA pAAE 03F dAS el
ARMA |2 o] ¥ AR(p)AHY HAAHoz &1 oFE MA(QAY FAHoez
ez ez
= =
white| . .. = o= A =
. |=EE ALkl s 0otk -EE ARl disf 0otk
noise
(2)wrel #7
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Yn+1 :N+¢yn,+en+l

webA] Al A o] ARE o] gato] (n+l)7]el tHEd AFAE ek vhe
=t

Ynt1 = M+ Oy,

Ho

ARRE W o2 nAl oA 9] (nH2) 710 thek dSFA= v 2

7,;n+2 = /;‘+ (rzgynJrl
= pt o(ut dy,)

= (G )it ¢,

Ak o2 nA ol h7] o] F =, (nth)7]o] Weh ol SA= w53 2.

~ ~h—1 ~h—2 ~  ~h

3.chel2

AAGEAANE AAHA AALARE ol falof dmz AR oA

(stationarity) o%= ®A %‘1&0}“’? stoh. HI7HA] A AIEA R E 4

A (deterministic trend)E = 3= A ¢tA (trend stationary)AlEol=

O N oX

uz

2 FHAYHeR dHdH FAE 11]7131 AL kA Ao=m Wi ARESHY]
gk, 2¥y 1980t £ 5ol AAAALES] SEA FAl(stochastic
trend) & 7FHA32 U= }E oA (difference stationary)Algol2®E &

=z
(differencing)S o2 QFA A AAES Ao AFE3laL ).
(9.1) 2] ¢] AR(L)EHAA p=12 ZF -.4:L(un1t root) & 7HAMthal star o
AL A AAEE 9o 137 A (random walk) o] E<HA 3 A A|do] =},

Y, = pY,_qTe, e ~idd (9.7)
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ataz, (9.9)249 t-

7}
A
S

=]
fLE

& 448 7HA7L
°]&

Dickey-Fuller(DF) 743} Augmented Dickey-Fuller (ADF)
3%

Foll A AL

°©

.oy

A

)

7 7h
e;~i.1.d
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=
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HaAsHo R (9.8)-(9.10)4 9

A7 014 =, p=1

pu

o=

Aoz el 71 8 A(spurious regression) 2

(9. DAl p=10]et

(b= Dy te, e~iid
a-l—(p—l)yt,l—f—et’ e;~1-i.d
a+pt+(p—1)y,_, +e,

$ =7 (innovation)©]

R
L
=
1

al

A

Ayt

oluf (9.8)24]e
EAGE e <

(9.8)-(9.10) & o)) A]
(9.11)-(9.13)4 7} o] g, o AT

Ayt

Ayt
(2)Augmented Dickey-Fuller (ADF) 7A=Y
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1

1
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J

at+(p—1)y,_,+ E'yjAyt,jJret’ e, ~i.3.d
a+pt+(p—1)y,_,+ Z’yjAyt_jJret’ e, ~1i.i.d

(p—1)y,_, + Z'yjAyt,]-—f—et’ e, ~i.4.d

Ayt
Ayt
Ay,
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al
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oful (9.1D)4 9] t-&AF

-EAge R
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=
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(9.15)4] ¢
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2]

o] (9.14)
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j=}

o}

ol

(9.14)
(9.15)

st (9.16)2 3 27 .

[

Yo T N1%To T uy,
Ot o1 T uy

(9.15) 460 M Azy, = 0+ up OB 1y VAL AR AL Z, 2y ~ 1(1)0]

(9.14) 25 A
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}\] 7:” % Uyt

71 (50 +uy )+ Auyy
Y00 T ity t gy Uy

NAxy + Auy,

A, (9.1 A AA 2y, — v — 71Ty = uy ©13L uy, ~ 1(0)©]
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(9.16)42 (9.17)
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Aw JelA WEse wadA A2
(std 4= 3k my —a+ﬂoyt+51lt+52ﬁt+53mt 1 e

VAR .2 Keynesian AAA GG AEZA FAqA th XN &

[}
wstglon g 2o 540 .

AR, 9FHAoZ o]gr753 RE ARE YIAZL., BEY Y RE HFES
TAAg 2 e E/\]"ﬂ EEANA EFHGF] HEE A EE s BE WSO
HA kg Aol FHo 3] A= oz A3}

A, 7|EHor WMEHA ATS FAH gov AAHoRE= FAVE HE
EAC HFES A3t a5 7He] FAE BH3L. 5, 449 AYgE
18 Mo o A AFE A ket

AA, HgEagel glo] 53 972 gloy 54 EHo ugt ged § 9
=

DA, BPAA T AAo]ZA A F33t Zo] ol 7] wFo (o] & atheoretical

macroeconomic modelo]ztil o) FA A= on|7) g},
OAA, 238& FxEF reduced form R H|=Elw Ry FAMHE
OLS “=*+ Seemingly Unrelated Regression Estimation(SURE)S o] &3lc}.

(1)VAR =3

3A59 kel AAE ZE VIR B theel (9.20043 2 A
Az FAH,

X 1 Xyt~ Xy~ u;
Xo| = |H4 + [A ]] Xg- g+ ... * [AAJ Xo- 4 + | g (920)
X3 u X - X - ug

(9.20)4= &2 dui= xAstd vh=2 (9.21)4 3 A dv.

Xt=u+A1Xt71+...+AkX[7k+ u;



AFAS @ o2 HF 223
LR
X, =p+AL)X, +u, (9.21)

(9.21) 2ol A A(L)& A|x}<d2k=}(lag operator) Lo t}db2l sjdo|tt. 43 &
o] 3HE7L 7] AAE zZeEva o u A(L) FES oS (9.22)4 3 A
#},

apnL+a,L®  aL+a,L®  asL+agL’
A(L) == a21L+ a22L2 a23L+ a24L2 a25L+ CL%LQ (9.22)
a31L+ a32L2 a33L+ a34L2 a35L+ a36L2

VAR 23 & o]&3k 2 2]
(causality test). =7l (1mpu1se response functlon), d=9ox &
aj| (forecasting error variance decomposition) ¢ E4WH S o] &3},

O3 A4

Granger: 134 (causality)E& “whek Yo ¥4 8wk

Bt} X9 YO A ARZRE FAIA 71 YE Y

ARJAWAF7E "} g ar 4'3}03‘3}
o E S0 AAHY) WA A 23

FA skl 1 AF %A°1 2 00] "k

Fia= AR g=

A7 HAol gk AAS HE2 A8 AIAEERFGoA Qg HAS 2

ok
2
=
2
of,
o

SeFX) S HA FEo
kil

Fohge Bk Adwsrt 94

VAR R¥oA Z=&EF+= 2933 (impulse response function)@ (9.21)2]
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°of RYPoRFYH EEHH oesHTRIYSE AA oA xg WsH(F4) F
RS W R e WFSo] ARte] sFol wet YA 7 FAd whE-st
= 7 UEW F= Aot

(9.21) 42 th&9 (9.23)2 3 o] vAl yetd & v

B(L)X, = pu+u, (9.23)

@, B(L)=7T—A(L)°o]lx1 = 3>3 @93 & (identity matrix)o]c}.

|

&

(9.23) 2] Aol (9.24)3 3} TS o]eH R (Moving Average
Representation) ©. & e 4 9t},

X, =p + (L), (9.24)
&, 4 =BL) 'u, C(L)=B(L) 'o]t}.

UppUgprug, 7F £7] B Fgkm] el A A

b Wgol A= FE el Ao A2 vhso (9.25)4 3 2.

©
20
s
1>
=
X
Q
&
rlo
N
E
>

o
of\
i
rfO

(9.25)

(9.25)21 14 (1) 72+ Y9iae= AxAAA Lo thah2
2 5o C,(L)=L 0+ L L. olE B U T owla W t

71

F40l A WA Mol WAL t7(c,),  tl7)(c,) 2 FEM A FFE
LHERWI T

- (9.25)2419] O(L)S R o] &t FA(HN) Y vk (A BAR

et EAZE A0, dukstd (9.21) 40N EEE Aol MR EFo

ofy 7] wiitel =, v, FTEAAHo] vfzhe) 2 (diagonal matrix)o] oby 7] Wi

of & Wl EAo] WASW ol dls] TE WMFEo] WL oo THA
35 (feedback) Fl o] A& FAol A28 WMol tA G FA At
Hepy 7t Aol Az €A FA0] HES 4,5 (9.26)47 2ol WA
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oo 2 oolfrE (9.27)4 &
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o~
T

(9.27)

Elee,)=D(L) 'uu, D(L)" V=1

BN

, Eluu,’)

o

Jo

g & (lower triangular matrix)

3
shat 2t

1 (Choleski factorization)®= o] ®

Y 27 E
A7 &

Ho“?.j o]

(9.27)

—_
o

o]-g3ke] (9.24)4

e
=

Choleski factorzla 3})

=
=

Z}a) (o]

(9.28)

X, = F(L)e,

(9.28) 2ol X F(L)2]
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Wl

==
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3l (forecasting error variance decompositions)®gt
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of WztE AW ol ¥ o 7 FAc] Adete HER EAT 3ot
wekA o Fexte] AR E ol &stH @ W wstE AW 9o 2y
W 2 4] AdE TaxEE 8 F At =, dFexd 8 3 W
o] Wl #g AFOAE 7 WEE oA TAstE HlER o= Ao
2 ol& o] &ste] g W] ®wistE: AW o] 2y Wl 4 T4 FdH F
arEs 4T + v

(9.28)45 =& W R WA W z,0l el Zo] W thg9 (9.29)4] 3
Faa=

xy, = Fyy (L)ey, + Fio(L)ey, + Fi3 (L)es, (9.29)

(9.28) 21 el A F(L)e] 2t Aae AAAMAL Le] o r Ao glonw
2 5o F,(L)=h L'+ hy, L'+ h L+ ... 0] T},
z o t+k71e] gk, 5 k7] olFo #A x4y, & vl (9.30) 43 2.

Ty = Fri(Deyy o+ Fo(Degy o+ Fiz(Legy o,
_ 40 1 2 k k+1
_f11€1t+k+f11€1t+k71+f11€1t+k72+"‘+f11€1t+f11+ €11 T -
0 1 2 k E+1
F o€k T fro€or k-1 T 126204 k-2 Tt fla€o T fio €91+

+f(1]363t+k+f13€3t+k71+f?3€3t+k72+“'+f11€363t +f]1€3+163t71+“'(9'30)
(9.30) 4 o 25 ¥ x,.,° g A= oh39 (9.31)2 3} 2},

_ pk+1 k+2
Et(x1t+k“rlt7x1t717“')_ 11 €1—1 T f11 Tep_ot e
k+1 k42
+fly €1 T fi2 Teg ot

1 ey g Peq ot (9.31)

(9.30)2) 2 (9.31) 40 2RE o, 0 U =03 = thSel (9.32)43 2
o] mEH,

_ 1 2 k
x1t+k~,_Et(1'1t+k- | xwxlt—lv“) _f?161t+k-+f11€1t+k-—1+f1161t+k-—2+~+f1161t
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+f?2€2t+k+f%262t+kfl +f%2€2t+k—2 +. +f11€2€2t
+f(1)3€3t+k+f1363t+k,—1+f%3€3t+k—2+“+f1f3€3t (9.32)

Gk A g, 0l @ dlZeate] BAbe (9.33)4)3 2},
k 3
Ez(hk)o 701((f11) (f}1)2+(f%1)2+(f]1€1)2)
k=0j=1
+o3 (1) + (F1)F + (F12)7 + (12)%)
T (R + (A + (730 + (7150 (9.33)

(9.33) 4 0 ZHE z),,,° oFeate]l BAF FolA juA W7t A ks ]
&2 (9.34) 23 Zo] At

< 100 (9.34)

Aol vYg s oSkt Sl

6.2X4+H 28 (Error Correction Model: ECM)

Wopol xob y b AR WAL AUE oE gele 3%

B olg mye]l TP Bast Ark. WREE el FHE VAL EAG S
AEWs FHY VR RPe 2% 449 mge] €k o Z$ VAR %Y ol
AE B AIAA BAE EWAE G CE 0AFYRY(Eevor

Correction Mo
(9.21) 2 ¥ #& VAR(k) 22 (9.23) 47 o] WYt thA] vERA 5 3l
sl o8 eAFgrPoldn drt
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45 AR 2E =d ¥ oF, tei2 { SEHE 49, VAR 28 I ECM 2F

o>

1.EViewsoll A &S ¢ BYS o] &3t A AAEES
AARE F gled <Y 9-2-1>0] o] U i, AALS o]&3le] ACF
2 PACFE AAMs] B <19 9-9-1>9} 2},

Yy =2+09y,_, +e

smpl @first @first
series y_sim 1 =0
smpl @first+l @last
series y _sim 1 = 2+0.9*y_sim_1(-1)+nrnd

2.EViewsol 4 the-2 Qo vheol AR(1) LEL o &ate] /A AAAL
YT F Qv <19 9227} 0§ vEhhn Qa, AADE o] g3kl ACF
S OPACFE AN w <19 9-9-2>) 2o},

Y =2—09y,_, +e

smpl @first @first
series y_sim 2 = 0
smpl @first+l @last
series y_sim 2 = 2-0.9*y_sim_2(-1)+nrnd

3.EViewsoll A 1SS #Estd thS9o AR(R) RES o] &3to] 7MAA AAES
A 4 led <oy 9-3-1>0] o]l& YEeRa i, AAIES o] &3to] ACF
2 PACFE A4t <29 9-10-1>3 7).

Yy, =0.5y,_1 +0.3y,_,t+e
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smpl @first @first+l

series y . sim 3 =0

smpl @first+2 @last

series y_sim_3 = 0.5*y_sim_3(-1)+0.3*y_sim_3(-2)+nrnd

4.EViewsol A v&& e tho] AR(2) EFS ol &sto] THEAR] AAE =S
AT = e <9 9-3-2>7F o= uEhfa glal, AAEAE o]83ke] ACF
2l PACFE 7Al4tel B <13 9-10-2>9F 2 t.

yp =7+ 14y, —0.8y,_», e

smpl @first @first+l

series y_sim 4 = 0

smpl @first+? @last

series y_sim 4 = 7+1.4*y_sim_4(-1)-0.8*y_sim_4(-2)+nrnd

§5.EViewsolq & 9shd thaof MA(L) 29 2
B =t <™ 9-5-1>] o5 uyEhla flal, AAES o] 8ste] ACF

9 PACFE A4ts] R <9 9-11-1>3) ).
Yy, =2+e,+0.8e,_,

smpl @first @first

series u_sim 1 =0

smpl @first @last

series error_sim = nrnd

smpl @first+l @last

series u_sim_1 = 2+error_sim-0.8*error_sim(-1)

6.EViewsoll Al Th&S dstH thaol MA(R) ¥ S o] &3t 7FYAQ AAES
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X
off
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X
_e)
o
r
A=
(2
my

AT F Qv <19 9527 0§ vehla Qa, AADE o] g3l ACF
S PACFE AN mw <19 9-11-2>9) 2o},

Y, =2+e,+0.6e,_; —0.3¢,_,

smpl @first @first

series usim 1 =0

smpl @first @last

series error_sim = nrnd

smpl @first+2 @last

series u_sim 2 = 2+error_sim+0.6*error_sim(-1)-0.2*error_sim(-2)

7.EViewsol| A o} #H3std o} ARMA(1,1) =3 A
45 AT = ded <™ 9-6>0] o] Yeha dar, AALS o] &3l
ACF 2 PACFEZ AAts] Bd <19 9-12>¢F 7).

y; =0.24+0.2y, | +e;, +0.6e,_,

workfile corr_samples u 100

rndseed 123112

series e = nrnd

smpl @first @first

series arma = e

smpl @first+l @last

series arma = 0.2+0.2*arma(-1)+e+0.3*e(-1)

19959 1/4% 7)1 58 20013 1/4%7)7bA 3b=¢e] GDPS} % 241](consume) A5 =
o]§3le] GDPE AR RF o2 7Mgdsta BRYS FAst oS8 Bt g, GDP
7b AR(2) R oletal 7pAsta WA A FA disdAtd A <29 9-ADI 2ol §f
Halo] gls FEstA <1y 9-A2>¢F 22 AR(2) ¥ FAHANRE YEY +
t}.
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<1 9-A1> AR(2) B& FA 4

Equation Estimation

“Specification | Options |

Equation specification
Dependent variable followed by list of regressors including ARM&
and POL terms, OR an explicit equation like Y=c{1)+c(2)=x,

gdp ¢ oar(1) ar(2)

Estimation settings
Method:[LS - Least Squares (HLE and ARMA) |

Sample |1995ql 2002q1 |

AR(R) 2o FA43|H A b .
y,= 117263.3 4+ 1.395623y, _, — 0.449273y, _,

<1¥ 9-A2> AR(2) A A

LINTIT]

Yiew |Proc || Objact | |Prink ||Mame |Freeze | [Estimate |Forecast ||Skats || Resids

Dependent Wariable: GDP

hethod: Least Squares

Date: 0441310 Tirme: 16:14

Sample (adjusted): 199503 200101
Included observations: 23 after adjustments
Convergence achieved after B iterations

“ariable Coefficient  Std. Error t-Statistic Prob.
2] 172633 17978 B5I17E1Z2 0.0000
AR 1395623 0201035 B.942183 0.0000
AR 0449273 0208430 -2155515 00435
R-squared 0.933511  Mean dependent var 106346.8

Adjusted R-squared 0926863 5.D. dependent var 8460.284
S.E. of regression 2287.994  Akaike info criterion 18.42985

Sum squared resid 1.05EHI8  Schwarz criterion 18.57795
Log likelihood -208.9432  F-statistic 140.4018
Durbin-YWWatson stat 2116262  Prob(F-statistic) 0.000000

Inverted AR Roots .89 a0

A9 AA

[e=]
=

=]
RN

LS|
axl
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A 5E 37 AslA = A57Iks AAd Folof sh=d oE &9 20014
2/4%-71 8¢ 20023 1/4E7tA] o =3tz ' workfile  windowoll A
Proc-structure/resize current pageE A &3 F 2002q17hA 74A 21t}

F74 A3 oA Forecasts Z¥3stH el o5 disiid Aol 4] Forecast
sampledl] <1¥ 9-A3>¥} zro] QJ¥slal 0KE Z¥slH <19 9-Ad>ef e o F
A5 At .

<Y 9-A3> dFA W "9 ST AA

Forecast [z|
Forecast of
Equation: UNTITLED Series: GOP
Seties names hethod
Forecast gdpf (® Dynamic forecast

5.E, (optional): l:l (O Static forecast

[ Structural ignore ARMA)

l:l [#] Caef uncertainty in 5.E, calc

Clutput
Forecast graph
| Forecast evaluation

Forecast sample
[200192 2002q1|

Insert actuals for out-of-sample observations

<Y 9-Ad> o =X

159802 | 5762245 j j j ~
190603 |  OPoa7.44

199804 | 1000775

159901 1044555

199902 |  106484.4)

199903 | 1105291

199904 | 1142718

200001 1166661

00002 | 118947 4

200003 | 1206963

200004 | 1199950

2001Q1
e

|
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95 3l7] 935kl LGDP(GDPe] = 1x])E A1®3lx View-Unit Root
Tests Auatwl Ueihs @912 24 vadael A <1y 9-a5>sh 2ol 9s
T 0RE 2ahw <19 9-R6>3 L& ADF wele 7 A} tepde)

<19 9-A5> ADF &9l A4

Unit Boot Test

Test type
| fugmented Dickey-Fuller v

Test for unit root in Lag length
@ Level

() 1st difference
O 2nd difference

(& Autornatic selection:
|Schwarz Info Criterian v|

Mazimum
O User specified: [ |

Include in test equation

[ oKk ] [ Cancel |

<19 9-A6>2] 99 #HA Ay (9.13)24 A p=19l A (AR FE AE
o2 AYILEE SIUF)E p=15 HASI= t-5AFe] ko] -2.1916560]1 5%
gl e AAA7F -3.6220330] 22 T o] A& AR e,

53, LCONSUMEP(CONSUME 2] i:zi])oﬂ g 9o AR A T Lol
A AR YEET. wela] 7 B g 3 #ATE e AE AAE B

A
[
o
¢
b
ﬂ
\4
B
N

N
o

WA (9.18) 43 e FTHE 3
Qe sty FAdtH Fxpdro] AL

residycE d+=t}.
genr resyc = resid

s AAstE <29 9-A8>3 e
Ao 2 e GDPLF CONSUME 7ol
#4A 7} 0;1 Aoz oﬂ*ﬁ*f&v‘r. =, GDP9} CONSUME 7hHol= #7]Z <l

== 7] 3



Augmented Dickey-Fuller Unit Root Test on LGDP

Mull Hypothesis: LGDP has a unit root
Exogenous: Constant, Linear Trand
Lag Length: 1 (Automnatic based on SIC, MARLAG=S)

t-Statistic Praob.*®

Augmented Dickey-Fuller test statistic -2. 191656 04717
Test critical walues: 1% |evel -4 416345

5% level -3.622033

10% level -3.248592

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

Augrmented Dickey-Fuller Test Equation
Dependent ariable: D(LGDP)

hethod: Least Squares

Date: 04413410 Time: 16:55

Sample (adjusted): 199503 2001 Q1
Included observations: 23 after adjustments

Wariable Coefficient  Std. Error t-Statistic Prob.
LEORE-1) 0245310 0111929 2191666 0.0411
DILGDPE1) 0620470 0198190 ZE71624 00151
[ 2810143 1279846 2196205 0.0407

@TREND(19950Q11) 0002379 0001242 1.914887  0.0707

<1¥ 9-AT> AR 34

Equation Estimation

“Specilication | Options |

Equation specification

Dependent variable followed by list of re?ressors including ARR&
and POL terms, OR an explicit equation like Y=c{1)+c(2)=x,

lgdp ¢ lconsume

Estimation settings
MEthUd:|LS - Least 3quares (MLS and ARMA) v|

Sample |1995Ql 200201 |

235



236 A9 Al AE A

<2y 9-A8> FAFake] ADF ¢

ru

A4 A

s

Vi mob]ect Propetties | |Print ||Mame ||Freeze | |Sample ||Genr || Sheet || Stats || Ident |[Line [|Bar

| Augmented Dickey-Fuller Unit Root Test on RESYC
Mull Hypothesis: RESYC has a unit root 2
Exogenous: Constant
Lag Length: 4 (Automatic based on SIC, MARKLAG=S)
t-Statistic Prob.™
Augmented Dickey-Fuller test statistic -0.620401 0.8449
Test critical values: 1% level -3.803546
5% level -3.020886
10% leval -2.650413
*Mackinnon {1996) one-sided p-values.
»

(Ad: =2 AEZ o] &3 VAR Bd A=+
-4 2 AGNP(y), GNP Deflator(p), ZF%3H(
AR AEAS (A7) RS 7HE)

-FA 7]k 1977:1 - 1993:2

)

= x

Yy H1 Yi—1 Yi—2 Upy
| = (Mo |+ AL | Peoq |+ [ Ao| | Do |+ |uy
my M3 my_q my— o Uy

WA, B 2440 BE W57 9922 D e Ao Ut AR
Wa % A7l E7he S VAR RE o] £33t
o, FAL ARAT A W Aelel FAE #AL Qe Aow v
Mz pAE A0l VR(R) wPe AASAT
4

g0l FYSHW VR(R) RIS T

5 <1y 9-A10>9F o] yER F
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<% 9-A9> VAR =¥ HA

VAR Specification

X

Basics | Cointenration | VEC Restrictions

VAR Type Endogenous Variables

i dy dp dm
() Mector Errar Correction

Lag Intervals for Endogenous:
1z

Estimation Sample Exogenous Yariables
1977g1 199392 C

<71¥ 9-A10> VAR =& FA A

Wector Autoregression Estimates

Date: 04/1510 Time: 10:55

Sample (adjusted): 197704 199302
Included observations: 63 after adjustments
Standard errors in () & t-statistics in [ ]

Dy DRP D

DY¥-1) 0815781 003908 0054953
013264) (02375 (0.01391)
[B.15038] [155386] | 4.67037]

DY (-2) 0335092 0031414 0017608
0.18448) (003304 (001935
[1.62077]  [0.95089)  |-0.90992]

DP(-1) 0516077 0012976 0205694
(0.72676)  (013050)  (0.07645)
[070816]  [009945] | 268939

DP(2) 1456372 0020864 0066629
075009 (13433  (0.0786)
[1.94159]  [0.21488] |0.54679]

DM-1) 0874104 0320425 0518781
(1.32129)  (023661)  (0.13060)
[OEG1S5]  [1.35421] | 3.74294]

DM(-2) 3E51BB0 0484703 -0.230545
(1.09347)  (0.18562) (11471
[352241] [247529]  |-2.00992]

c 0166438 0017087 0026562
(0.05453)  (DO0976)  (0.00572)
[3.05247]  [1.75092] | 4.64393]

AN

, 3% VAR(R) &2 717 v 2.
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Ay, =0.166 —0.815Ay, _, —0.335Ay, _, —0.516Ap,_, +1.456 Ap, _, +0.874Am,_, —3.851AM,_,

Ap, = 0.017+0.036 Ay,_, +0.0314y, _, —0.012Ap, _, —0.028Ap, _, +0.032Am,_, +0.484AM, _,

Am, =0.026+0.064Ay, | —0.017Ay, ,+0.205Ap, , +0.066Ap, , +0.518Am, , —0.23AM,_,

VAR(2) 23S 43 T View-Residuals-Covariance MatrixE M =&hd <19
9-Al>3} 2 atae] FRAPALS vhehl] Foh. olzlo] mge] FRAAY
7 2 =Y
[ Residual Covariance Matrix
DY | DP | DM |
oY 0023703 0000956 | 0.000823 | | =
OF 0000956 | 0000760 | -7.36E07 |
D 0000623 | -7.36E07 | 0.000261
<71¥ 9-A11>9] FRANGEERYH o5 2 saddE(EE 7] 89l)s
S 4 3
0.153957 0 0
D= [—0.006208 0.026862 0

0.005343 0.001207 0.015193

ol By Wz S g Al ¥
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<19 9-A12> FAWNRSS (1Y)

%8 EViews — [Var: UNTITLED Workdile: KOREA(77-93)::Untitled #]

239

Path = g:#all0gemitdata DB =

K = = A |2 nlo MmN
3+H, VAR 28 F% 5 Impulsex
=

aao}uq 1/}E}1/}L o) 314k 2ol A TableS

Aeste] gle FEW <9 9-A13>Y o]l By U 74 A (ANTAE, 2%
2, Es54)el U Y(A7|A= A7ldib] FA4HGDP) S 7HE S UERE) 9 wES-
S YEh Foh. <29 9-A13>2 FAAE FZ uisk 2y U Hge A B F
of W& WrgwkS Yeha oy AARE ZF T e 2y W WHgo F
ASS 2% yEh) Fa 9l

5 Eo] 5dZ F3FF (7|1 FE53e A7idn] F71E)0] A4
Zheol mA= 9 2 a3 g2y

Ay, =05, +0.013¢5,_, —0.064€5, 5+ ...

9 SANSTF A e oEd 2o, 9o pIBS BY T5FH 9
EFEWAE 0.0151930] 25 o] = 1.52%¢l s @ ekrh. whebA Sshdo] oY 9w
1.82% S7tstd 171 §9] GDPS7H&2 o Rt 1.3% S7kstaL, 27] $ol& 6.4%
ZastE Ao sjAetd Hr).
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to Chol

Response of DY:
Period Dy DP D

0.153957 0.000000  0.000000
(0.01372)  (0.00000)  (0.00000)
2 0117722 0012608 0013280
0.02039) (0.01973)  (0.02011)
3 0020897 0050276  -0.084974
(0.02392) (0.02584)  (0.02086)
4 001831\s 0057625 0.022093
(0024580 (0.02090)  (0.01455)
§ 0035139 0017982 0005941
0.01991)  (0.01634)  (0.01308)
E  -0.021076 -0.00B9E7  0.003240
0.01591)  (0.01360)  (0.01043)
7 0002362 0012061 0012358
0013480 (0.01129)  (0.00812)
§ 0003516 0010767 0003142
0.01112)  (0.00879)  (0.00574)
9 0008893 0002707 0001745
0.00816)  (0.00570)  (0.00478)
10 -0.003454 0001076 0.000943
(0.00B02)  (0.00540)  (0.00361)

<71¥ 9-Ald> =29z} EAE )

VAR Variance Decompositions [g|
Dizplay Farmat Display Informaton
Decompositions of:
@Iahle dS" EID dm
O Multiple Graphs
() Combined Graphs Eeriods:
Standard Errors Factorization
(=) Mone *) Cholesky Decomposition
() Monte Cartlao structural Decomposition

Blemeiins Ordering for Cholesky:
Mante Carlo: il ] dy dp dm

[0]:4 Cancel

Z=AuS =2 Ay E 3 View-Variance DecompositionsE Z3&td <13
9-A14>¢} o] o Foat FAHEE tisdAr vErEd 0KE SFYstd <19

2 =
AE Eol FANF/E 8%7] A 1Y 77.83, 6.88, 15.289 ofv]



AFAAS @ o] E3 A 241
= Yoz gRV|(Y) T FAATIIES 3G VAR R o =P 13
Aste o= xte] BAMS 10032t e, 1 = 77.83%= A4 AAY o F
A= A Al Wzt oaf wWAISta 6.88%% =71 Ao o8] WAl 15.28%
= 58] dgA HE3 F24 uFo] dAsteE Aow A,

T2 EViews — [Var: UNTITLED Workfile: KOREA(77-93):UntitledW]

O File Edit Ohject Mew Proc Quick Options  Window Help - gx

Wigw ||Proc [|Object | |Prink [|Mame ||Fresze | |Estimate ||Stats|Impulse |Resids
[

Variance Decomposition

Wariance Decornposition of DY
Period SE oy DP DM

1 0023134 1000000 0000000 0.000000
2 0.032865  89.255951 1089383  9.681102
3 0.034800  B1.77851 5397898 1282559
4 0035149 B1.161458 5345315 13459320
& 0.041676  B5.69072 4516526 9792753
B 0043875  B277103 4730158 12459887
7 0.048856  77.99799 6593924 1510808
a 0.046009  77.683486 6802005 1529313

Wariance Decomposition of DP;
Period SE oy DP DM

1 0.021341 14.03924 8596076 0.000000
2 0021468 1440754 B497841 0614080
3 0.022107  13.66307 8023147 B6.105464
4 0022138 136BBS0 B0 24295  B.090553 3
5 0.026359  14.49444  B1.21834 4267222
5} 0.026431 14.52705 8096272 4510227
T 0026956 1397470 7786944 8155860
a 0.026992 1404019 7776739 8192424

Wariance Decomposition of DM,
Period SE Dy Dp Dt

1 0.011919 0519811 0102853 99.37764
2 0.013063  B.581938 2243154 911749
3 0.013608 1067379 2446392  86.67982
4 0.013670  12.65461 3570045  ©3.56735
5 0.014521 11.94358 3547271 8450914
] 0.015223 1205096 6683325  81.06572
¥ 0.015454 1365826  BEB0257  79.66148
g 0.018857 1451722 TE21759  77.66103

Cholesky Ordering: DY DP DM
~

0 Path = g #fal03WemWdata | DB =none  WF = korsai77-83) |

AFA9  s#old GRDP(131), Hd=9 s¥old GRDP(1K1), AFA <
GRDP(1jt) ztell T4 & &4 A% &5 Q3 H1A4e T3 AHR7] fs A H¢
£ M A3 % View-Conintegration TestZ Helsld <17 9-Al6>y 7S 3%
AA g A7E e,
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<718 9-A16> 2.3

ok
JZi
g
b
o

Johansen Cointegration Test

Cointegration Test Speciication | ¥EC Restrictions|

Deterministic trend assumption of test Exog variables=
Assurne no deterministic trend in data: |

(1) Mo intercept or trand in CE or test VAR
O‘ZPADIntercept (no trend) in CE - no intercept in

Allow for linear deterministic trend in data: ..I:?_g Intervals

33 Intercept {no trend) in CE and test VAR |l 1

@ Intercept and frend in CE S no trend in VAR I_La Spec-for difierenced

Allowr for quadratic deterministic trend in data: endogenous

(@15 Int?rcept and trend in CE - linear tend in YAR Critical Valuss

Surmmmary:

OB Summarize all & sets of assumptions O B
Size 005 |

= Critical values may not be valid with exogenous 3 Osterwald-Lenum

vatiables: do not include C or Trend,

I P

<719 9-Al6>oll Al A4 1)3 2)+= 2}57[ g = *]%*417} S Aeo AW
Holw, 4 3)% 4)= A57 dFe] dAHA FAVE Ade B9 AU
3, 54 8)v= ARTF A A A FATE A= Ao Aot

Adg FAS dEg & IS 2 <Oy 917> ZE FAE A4 4
s vERd FErh. trace-S A max-S A BT 5% frolFwolA st ¥
A AV EAE L dEs BAFa .

uhebx] ECM R3S o] &3 AFEAS slof stE= <19 9-Al8>3 o] A W
T2 TAAE AA=Le] ECM S AAs & 1y 34, SANSES, dFA
AR EAR ASEAS st H.

ECM =39 4 ZAx= <9 9-A18>3 o 21 ajAe the3 ot

WA, Al |5 2] AR AN sy 2o

oz, AT dist e oy 2ok, t-1719 A5 w9 GRDP
o AAX7} AF FHoly GRDP, A= F#o]Y GRDP % A5 GRDP 1toll &x3f
A7) H DDA F8 X ol A t-17] BE t 71011 67.5%7} A5 FH
GRDP°] wWs}o| whg
= o ZI(E7]) el

FA402 F9% 4

2 2%
AER folohd 2e A9 %% 71 (t-17))el A

._E 4o 2 rir
N
2,
g

ECM 29 F4 F SA4NEdF, 594 4 52 VAR oA Ay
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O Fle Edit Object View Proc Quick Opiions Window Help NEE
View |(Proc | Object | [Print [{Mame |Fresze | [Estimats |Stats | Impulse | Resids
Johansen Ct lion Test
Unrestricted Cointegration Rank Test (Trace) <
Hypothesized Trace 005
No.of CE(s) ~ Eigervalue  Statistic  Critical Value  Prob.™
None * 06923973 76453 297907 0.0050
At most 1 0269334 1288018 1549471  0.1189
Atmost2*  0.259100  B.297eTE 3041486 0.0121
Trace test indicates 1 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
*hacKinnon-Haug-Michelis (1999) pvalues
Unrestricted Cointegration Rank Test (Maximum Eigenvalus)
Hypothesized Max-Eigen 005 3
Mo.ofCE(s) ~Eigervalue  Statistic  Critical Value  Prob.™
hone * 069373 2475621 2113162 0.0148
At most 1 0269334 6591500 1426480  0.5385
Atmost2* 0250100 B.297675  3B41466  0.0121
Max-eigsnalue test indicates 1 eqnis) at the .05 level
* denotes rejection of the hypothesis at the 0.05 level
*hacKinnon-Haug-Michelis (1999) pvalues
L C Coefficient: by bS117b=1y
LK1 LT
21.5M25  -1B.9E266 1230720
E0M493  0B00923 0534652
-12.88251 2518084 1398899
Unrestricted Adjustment Coefficients (alphal
(L) 0031347 0000 0.011758
DKL) 0024123 0006633 -D.0148%5
DILIT) 0007902 0022642 DO
1 Cointegrating Equation(s): Loy likelihood ~ 111.7048
Mormalized cointegrating cosfiicients (standard error in parentheses)
Lt K1 T
1000000 0891506 0571517
0.24266)  (0.04845)
Adjustment coeflicients [standard enor in parentheses)
(LI 0675023
0.44269)
DLKT) 0519454
0.19249)
D(LIT) 0170161
“

1024730
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<71% 9-A18> ECM =3 A=A

VAR Specification ]
Basics | Cointegration | WEC Restrictions
V&R Type Endogenous Yariables
O Unrestricted VAR Ii1 1k it
®
Lag Intervals for Di Endogenous )
11
Estirmation Sample Exngenous Variahles
1585 2007
Do MOT include C or Trend in YEC s
L= J[ =2 ]
<71%l 9-A19> ECM =3 4 ZA¥
Caointegrating Eq: CaintEqg1
L1 1.000000
LET{-1) 0.831506
(0.24266)
[ 3.63264]
LITE1) -0.571817
{0.04545)
[-11.7968]
[ -19.98540
Errar Caorrection: DLy DLk DiLIT)
CointEqg1 -0.675023 -0.519464 0.170161
(0.44269) (0.19249) (0.24730)
[-1.52483] [-2.69868] [ 0.63807]
DELI-17) -0.450775 0.156213 -0.415696
0.31613) (0.137486) (0.17660)
[-1.42893] [ 1.13644] [-2.35387]
DLk1-10 0.858611 -0.093113 0.212099
(0.43462) 0.21072) (0.27073)
[ 1.85427] [-0.44188] [ 0.78344]
DELITE-17) 0.266285 0.075768 04834171
0.51021) 0.22185) (0.28502)
[ 0.50231] [ 0.34153] [ 1.69870]
[ 0.013339 4 99E-05 0.034219
(0.03313) (0.01440) (0.01851)
[ 0.40266] [ 0.00347] [ 1.84909]

A9 AA
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A10% 44

2

A} & (cross—section

AuHow AARAe] AgHE Ane Fus Iu
| data) 5ol vk, g

data), AAY A Z(time series data), NI (

= (pan
Aol A A, 3IAF, A9 T o

o
D

W oARY 54 9 dge Bas Mse A
solv, A Aue 54 02 Aze gl weh wEHoR 4% 4w
olm, AAAEG AL, A, AY 5 5P IS Aze] Fato] meh vraA
o2 A% AREA FUW ARG AAD 45E HE EFE 4ag B

HIdA5+= pooled data(pooling of time series and cross-sectional
observations), combination of time series and cross—section data,
micropanel data, longitudinal data(a study over time of a variable or group
of subjects)&i® E+= ZAAH IAdd 259 AR AALE A5 HHE

[ed

BE ol8% & 9] Wi 3, guw B4 Eb AAd B4 wown soba
FoRE M9 ARE 9% 5 ] gEe] AFAEe] AFRHA el o
g3a Aot

independently pooled cross section across timeZ} @A}z += =Fol7F A=
Azrel B Az ue AgdA de =2 FZF¥(sampling randomly) A8 24 o]
Ao BEAL g2 z7o] AT u uddde] AAAAV glernz FdI B

X (identical distribution)”} 2 7Fs/do] Ytpe= Aol o] AFE A&t

of AAHEE =Y F 7] "otk T2 A 5A AlHAA AR ES ¢
R FEHAT 2 thy ZAAHANAE T A dE AsE FHE
o}

fdzts B fg@as s o] &3 did B4 o 22 ol .

A, NEA Eo]A(individual heterogeneity)S AT 4 At 7/HE 3
Ql BolAdE& FASHA ET A Fdw Aol AAE BEAL dFE AAE
= 7 el d 24L gad BNy AAE BACAAE EVled NEE
A& ¥ (individual effect)9} AIZFEAZH(time effect)E EF FAL F 3
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A, ZA9 =4 (dynamics of adjustment)

Al

=8

S

o] 7hs

-
B

1 35}9]

Hol A 323}

H
-

ol AA<E

1ol FhEE AmelA

R

A

9 (bias) &

b

;]

s

y

2. 022

Ho B

B

o
T
el

0
o
T
i
o

-
Mo

o
ot
&

o)

i

N

o
o)

0
a3
w

0

-
o

ol

R

A .

KeX
=

FA % (biased estimator)

A5 (0LS) o &

o
<
iz

X

oy

o]

=471
sk

-
L

AAE EA ol A

2+ 5= (unobservable omitted variable)el tf

of ARk ¥

s 571

A s

o

BAZE Brbed Ars st el

f:)—l_

FEo o

4 7§ el (individual) ZrellE

3

o

L
R
o

P HQl kel &Rl 7t §1

o

o M

w
ol o7} Qi Az stel uwhEhA

bol thEt.

2 e
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NAARE ol 48 HARG) JEnge hgel (10.)437 2ol Ued 4
Sk,
>
Yp= ot B Xy T uy
k=1
T
>
Yp=o; T+ Eﬁk,Xk,itJrezta (< a,;:oﬂru,;) (10.1)
k=1

2L WA (u,)e T ek 7Pl wEl One-way Error Component
Model®} Two-way Error Component Model® W-FolA =4 o]E 2 x4 =3 (ECM:
Error Component Model)o]g}ar @kt},

One-way Error Component Model-& (10.2)213} Zt}.

Ui = i+ €y (10.2)
@4, e BSFHA 22 NWESA T H(unobservable individual effect)®

-

individual time-invariant variable©]t}.

33 | Two-way Error Component Model2 (10.3)24 3} Zt}.

Uy = p;+ A e (10.3)
4N E #FHA &> AIZF &7 (unobservable time effect)®  time(or
period) individual-invariant variable, e, @S0 9|3k G} A AL

of 93 35Fe =33 dEZ AT O =E individual time-varying variable©]

T3 QATARYE S o] wHdS nAY AFE B AU ke FEHS
2 B Aodrte wat A FHRY(FEM: Fixed Effect Model)® & &7 3

=3
(REM: Random Effect Model)® T&Ft},

Fixed Effect Model-& (10.4)21 3 zt}.
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K
yyp=a+t 2 B Xy T wiy
k=1

_ . 2
Wy = Wi T €5 €5 ~ ud(O,ae)
o=

x
Yp= oyt Zﬁkaz‘t"‘eita (&, =a+py) (10.4)
E=1

ot BFEA e JdEARAN Fer FAder], wddgd dg 7t
ohg3 7

Ele;)=0

or(i=j,t=s)
E(eitejs) =99 )
0(otherwise)

cov (X, p1;) = 0

K3

°

5t | Random Effect Model& (10.5)2)3} Zt}.

K
yp= ot Zﬁkait + ot ey (10.5)
=1

)= {af(z’j,ts)

0(otherwise)
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Eleyu;) =0(Vi,t,5)
cov (X, 1) = 0

AF7AA L o)) =oE Al By JErRge <x 10-1>7 go] TR

o

i

<E 10-1> ALRP] BF

T Fixed Effect Model Random Effect Model
Azl EEe wEk WA F-AIY] EEe] wel agHXA
ov #FHA Fe 54T 9| 1 FEHow WHde #5H
One-vay BN ) syaw p2xe] gAe)| A o= S48 west gou
R HZo A A
_MEEX o o] F=
_}\]7]_21 jéoﬂ Lq_ﬂ_ @6‘]'X] 10%, 7HE—| o = }\]Zl—‘/] :9—1:10ﬂ Iq’
= - . g uALR gu FEHo7
om #F=EA e EAI W _reAs W HE S
Two-way ECM =7 oy BE=x 9 AAd Hals d5HA = 5AS
:;i ‘]O]Lx‘;xﬁrﬁﬁlo]o - = HyEZh Jdw 352 2 A
oo A e A B2 AAd AL

g ol&s 7] 98 guwis A
&l AlGgt Ao Aurow A

=3
A4, AFEANH F A
Hausman Specification TestE& &&3 4 it}
A A Random Effect Model©o] &3

g
of!t
ol
2
Ir
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AR dAFAGF7] el A= ESAEA(p)et SHEste] A
HAC e G JRI §le A Fixed Effect Model S X &3h= 74 ol
oh:]_
IR .

I 2= (Pooled data)E ©]83F 3] 7] X2 (panel data regression model)2 T}

=3 22 A7HA7E A

original formulation(pooling OLS): y; = a+ 8 X, +e€; (10.6)
deviation from the group means(within-groups): v, —y, =8 (X, —X,)+e, —¢, (10.7)
group means(between groups): y,=a+3 X, +e; (10.8)
first-difference : Ay, =3 AX,+ Ae, (10.9)

AA, (10.6) 2P 45 NI/He| A&
=4, (10.7) ¥ A5 FHHTY
sto] 1 AAIE Fe] B 4, )
g = ole ol WA oA dojd WIS yHEW
transformation)e] kil o, AW F7E Aj7bel] whel WA =
o, A, <d¥)ed within transformationo] <3| =FoNA Alehx] WAL,
within transformat1on°ﬂ o3k FAWHES HAAS5E v HS=(LSDV: Least Square
Dummy Variable)®&el ¢]3F FAWHolglx =t L o]f ofgiol A =9
atal e EFDAA o vhA FdunEasRE AFdE FA4steE %O‘fﬁ 7334
& 4 F A7) "ot a2y Nol & Ag frws
¢l olElgol AS F UTh

AR, (10.8) =& AF Am= NJH(group means) el frolafioF a4
individual heterogeneity(w,)7} &l 2ol A& AF A7IAE Iz R
ol A #rt.

A, (10-9) =&de] A9 Azke] wstol] w

fu
of
4

Wl Wsts dygow
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I
>
=
o
]
il
2
=
k)
T
of
ol
>
§2

rout Juw Ao A Y s

AA

2] o] 7}%] 2y BF HEHAASHOLS) o2 F4E + o
™ 0] q 5 E" Aol FAZ(efficient estimator)S ofvgt st at®E dx3H
ZF(consistent estimator)& T3 4 Qlt}.

A2 g8 A 7to] =A% independently pooled cross section AE5E A&
A5 time dummyE ©o]-&3to] Algtel| wet Ayo] i RYPS A AY A
H 2 77 A RE S AAS & FASH A4S case D-1).
3t 2 g2 Ak A4 % independently pooled cross section A=EE A}

BE
£ A 99 A 2ol time dumyS AFEAE Ha I EA Ao} A}
e HAS 7oz F 7S olHA7] 2 o] FA] 7| (before and after)® -
ek & 54 AAoly ALY g (impact)S AHE Qi)

o] A% A7t Bl U treatment group ©]¢] comparison group . E
T3 E o]Z A7) (after)ol A treatment group® comparison group® it
kol & Frekal HE3 o 7(4/\] 7] (before)ol A treatment group™ comparison group
o] Hiteo] AolE g F o] F I HirAtole] AolE Tl 170l 54 A
ojit AR ¢ Q3 3ol & = ol & A Tk S

DID(difference-in-differences) F4 ZFoleta dt}(case D-2).
ol Amuy] 9diA g9 (10.9)¢ o] R¥ES AAT 4 Ad=d of7]A
6,2 Aoy Ao JFS FA4S).

y=PFy+060d2+ B,dT+6,d2 « dT+ other factors (10.9)
before after after-before
control Bo By + 9y o
treatment By + 5, By + 6+ By + 64 0o+ 04
treatment—control B By + 6, oy

A71A AAG e dFE SAets 68 el (10,1047 o] #74

T2 2 DID estimator =+ average treatment effect@}ilx= 3lt}.

6= @2,T_§2,0)_@1,T_§1,0) (10.10)
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(1)Two-period &4

ME g F 7N AE 7)ol & "olA Sle 7IRtolE AHglS)d 2A =
4 H ARE AHESte] 54 AAoy Ap e S VFOoR T S o] XA
7] 2 o] A 7](before and after)® T3 F 54 AHo} Apxlo] THWSF
o] ®ste] mAE G A9 B2 A #SHA F& GFo] At EWoT
g Az A T fEVGEE g2 F dSdE BEsta o] FA%
o R FgHae LAV AT & el olE MAT F de WEE T U

=
7re]l #EA9] AolE A= AolW o]E first-differenced(FD) estimator2hil
3t} (case @-1). two periods¢l 7% FD estimator® Fixed Effect Model® 3
QAR FAdsitt.

olE A¥H7] A FEHWFo JIFE WA= BFHA O FS 82
(unobserved factors)S 7 7FA = F&3te] th9 (10.11)4 ¥ Zo] 25

S 2~
g ¢ Q.

ol

Yy = By T 00d2, + 51 Xy +a; Fuy (10.11)

(10.1D) Al A o= AlgEell= BWeA v JiQlE = 7| S50
= 9gEge F= #A=HA LS 9o =F unobserved effect, fixed effect,
unobserved heterogeneity 522 B W, y,= AlZtel] wel WeHA iAW =
=5 % & g¢loF jdiosyncratic

S pooled OLSE FAT 74

ol EEus 9ge Fi

o
error =¥ time-varying error@}il E€t}, o]
[e3]

Mo
_O‘IU
Jo

S BAFHT L AANFAFS AL 5 ey = ab X0 Ana
e bsAel WS %] wReltt

9 maol oa ol FAZ(t=2) B WAV (1=D)E FEF F 1 AR T8
Woohee) (10.12)43 2o,

Yio = (By +00) + B1Xpp +a;+uy (8 =2)
Yil :60+61)(11+041+U11(t:1)

(%2_%1):50"’61()(12_)(1'1)"‘(“12_%1)
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T
Ay; = 6y + B AX; + Au, (10.12)

(10.12)21& first-differenced equation®]g} st o]E OLSE FAH3do] A
FA4 &S first-differenced(FD) estimatoro]2tal 3} first-difference® ¢l
a7} AFebA W2 Z 2 consistent estimator”Z} ¥ T,

gk 7)zke] S 71 o]l AF A9t FARE WS AR
-2). ol A H7] A odF o] T=39 A& 78 ¥ o

o

43 ge mye 44 5 Ao

2 rlo

AtH(case @
9] (10.13)
=0, + 65d2, + 65d3, + B Xy, + -+ B Xy + vy Fuy, (T=1,2,3) (10.13)

(10.13)29] AL T=34A T=1& w33, T=30]4 T=28 wjFH }9
(10.14) 21 ¥ 722 two-period® A=},

Ay, = 0,Ad2, +6;Ad3, + B A X, + ...+ BLAX,,, + Auy, (T=2,3) (10.14)

$ R Aol BRABE et Lol YL LF

7
A A = doem o]F pooled OLSZE FA3td FD

o
oft
o
4

?(_1‘
>
¥ o

Ay, = ag+azd3, + BA X, + ...+ B AX,, + Ay, (T=2,3)

) RAAM cov(Auy, Auy) =0 =, 7143 EAS fAs)ok &, FD 5

AU e Aol weh wWabA gt Wa(dE BW WA 5)E F4Y 5 Yok
A3 Aoz g Fuel &) girk: wgel ot

(2)Fixed Effect Model
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&S !
< Ar
BiK
Tf OT ‘ml
o L i T
o =
‘MO ;ﬂo ‘_Ivn—v.L ‘”'L
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o o 3 K
) w
= A I X
i ) T N
s | =) wH
o i
@.LDI T.A/ WP LiL T ‘Dlw_
Gl P9 o S e
T RN N
wm [ q
5 N3 il -
< PO oy 3
AR S
0y = X i R
A A p n
w T o = °
W P B oo s M
@o = N @o IT w
1__/l VAM WM . 1__/l VAkL W
A = X ﬂm A o T
= - ® " N
= WDy o5 LU
;dﬂ IT/ o) 1LF ;dﬂ + N
A 3 A - A
e ¥ e ;09
0 LY .
=N ~ N SN
Y wow Y Y

7/727"'7

t

9

)

dAstt dH(a)ol
1,2,..

L

p

1

k

vyt DB Xs F Ui =1,2, N, t=14,2,..., T

@> 7171 A5 (3)
af%§35PEﬁ+u#J

Yit
Yit

.
at 38X tuy,i=1,2,..,N, t=14,2,..., T

k=1

Yit



257

AJn

—

ol

To
o

e Ae

[S]

G ZARY[FEM ol H AAps T v = (LSDV) &

3
s

=8

Afree] agdEAzE AT 5 v

Ho

AR, FEMel A Zkell whe} W

A2

Kot LSV

o~
T

op

3]

Random Effect Model &=

A=de]
=2

A

ki3

(3)Random Effect Model

wgolA 7}

(10.15)

9l

op

o}

KN
L.

(REM)

o
ad

._Q‘A
o

7}

CO’U( it’vi)

o

X
at Z B Xpir T v; + €

(10.15)

Y=

k=1

R
L

Lo REMe] A

5|

7+

g

L
R

T
= v,

FEMel] A
cross—sectional units A}

e

EF FRMel A= o 7h SEW st

(% + 62'75)01 1}7])‘01'33—0]

Sk | REMOl A composite error term (w;

5(t=s)) pooled OLS®= =

€

2
. UU
T2
o, o

corr (wit sWig )

o

2 pooled OLSE FA

= random effects estimatorgtil 3shH) 3 &

3

Q)
=

F ek,

9 consistent and efficient estimatorE 95
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(y—=0y,) =By (1=0) + 8, (X, —0.X,) + ..+ B, (X, —0.X;) + (1= 0)v, + (e, — ;)

2

W, 0=1— %,0<9< 1]t}
Ta + o,

f=101" (o2=0) FEMo] == g7} lo] 7/he4% a5 549 nese
Zo] wl g Tt weba] RENS FEM®.t} A|ofe] @& mgojata 3 4= gl

0=0°]" (o2=0 ) pooled OLS7} |22 ¢7} 0o 7WH-&5% 1§59 54S
1A dade] AR

o] mEoA & & Slkol REMO A3 Azt whe} WshA] % A
g Byd 23" F At AJE(FEMA A= Algbel] whe} W= v AH
HaEE AT F 3le) 2 olfe REMA = #3594 &8 2Qlo] e AW
T (A 2ol whet ®stE WakA] &)t AaaAzE glvkar 7HAskr] wiEolvh

AEAH 7 pooled OLS, FEM % REMS H]3] B REM estimator”’} pooled

OLS estimator XUt} 01%@.2i H &40, Hausman 7AAS E3] FEM =+
REM & &3 23S AT 4 9l o1} aggregate dataS o] &3 A= E A o] A

Rs

+ FEMe] REME Y ¢ A3 €.
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<case @-1 : time dummy>

1.fertilel.dta A2 E o] 83} Wooldridge(2006)9] p.451¢] U+ Table 13-1&

245w e 2o A%E AL F 9

. use "cC:\kanggc\FERTIL1l.dta", clear

. reg kids educ age agesq black east northcen west farm othrural town smcity y74 y76 y78 y80 y82 y84

Source Ss df MS Number of obs = 1129

FC 17, 1111) = 9.72

Model 399.610888 17 23.5065228 Prob > F = 0.0000

Residual 2685.89841 1111 2.41755033 R-squared = 0.1295

Adj R-squared = 0.1162

Total 3085.5093 1128 2.73538059 RoOt MSE = 1.5548
kids Coef. std. Err. t P>t [95% conf. Interval]

educ -.1284268 .0183486 -7.00 0.000 -.1644286 -.092425

age .5321346  .1383863 3.85 0.000 .2606065 .8036626

agesq -.005804 .0015643 -3.71  0.000 -.0088733  -.0027347

black 1.075658  .1735356 6.20 0.000 .7351631 1.416152

east .217324  .1327878 1.64 0.102 -.0432192 .4778672

northcen .363114  .1208969 3.00 0.003 .125902 .6003261

west .1976032  .1669134 1.18 0.237 -.1298978 .5251041

farm -.0525575 .14719 -0.36 0.721 -.3413592 .2362443

othrural -.1628537 .175442 -0.93 0.353 -.5070887 .1813814

town .0843532 .124531 0.68 0.498 -.1599893 .3286957

smcity .2118791 .160296 1.32 0.187 -.1026379 .5263961

y74 .2681825 .172716 1.55 0.121 -.0707039 .6070689

y76 -.0973795  .1790456 -0.54 0.587 -.448685 .2539261

y78 -.0686665 .1816837 -0.38 0.706 -.4251483 .2878154

y80 -.0713053  .1827707 -0.39 0.697 -.42992 .2873093

y82 -.5224842  .1724361 -3.03 0.003 -.8608214 -.184147

y84 -.5451661 .1745162 -3.12  0.002 -.8875846 -.2027477

_cons -7.742457 3.051767 -2.54 0.011 -13.73033  -1.754579

F49 22 F EPolA fertilitye]l A& of 4641% Aow FAHHAE

g 1 olE y=ar—b2te 23 FpolM AP 2%7} w3l 3 R o A
a(=age)7} 0.53213460] 1 b(=age2)7} 0.0058040] e -G — 0:5321346 _ . oq

2b 2x0.005804
o] 7] uwjFolt}.

2.CPS78_85.dta AEE o] &3] Wooldridge(2006)9] p.452¢] & (13.1)2&
FA8tH p.4539] & (13.2)2 3 sd3 Aa4E & F Ao
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. use "C:\kanggc\cpPs78_85.dta", clear

. reg Twage y85 educ y85educ exper expersq union female y85fem

Source Ss df S Number of obs = 1084
F(C 8, 1075) = 99.80
Model 135.992074 8 16.9990092 Prob > F = 0.0000
Residual 183.099094 1075 .170324738 R-squared = 0.4262
Adj R-squared = 0.4219
Total 319.091167 1083  .29463635 RoOt MSE = .4127
Twage Coef. std. Err. t P>|t] [95% conf. Interval]
y85 .1178062  .1237817 0.95 0.341 -.125075 -3606874
educ .0747209 .0066764 11.19 0.000 .0616206 .0878212
y85educ .0184605  .0093542 1.97 0.049 .000106 .036815
exper .0295843  .0035673 8.29  0.000 .0225846 .036584
expersq -.0003994  .0000775 -5.15 0.000 -.0005516  -.0002473
union .2021319  .0302945 6.67 0.000 .1426888 .2615749
female -.3167086  .0366215 -8.65 0.000 -.3885663 -.244851
y85fem .085052 .051309 1.66 0.098 -.0156251 .185729
_cons .4589329  .0934485 4.91 0.000 .2755707 .642295

nHo 7 93 999 W3l (return to education)E 19784 L}
= 1978 B} 1.85%p =< 9.3%% Ao = YEom, B‘Ef:[ e e
o] TYE W 19789 A oo dART 31.7% dwol F AR

th. o]7]A 31.7%= AR ol AAAE (e T —1)x100=27.2%2H 1 °]

i
Ruig

R=RE R Vi n

£ 7 log@ Hlolal AWyt FEHsd o Ayds 199 Wl
FTEHWMEF] BshE (774 —1)x100% & A2tE 7] @i oltt.

<case @-2 : difference in differences>

3.KIELMC.dta AEE o] &3to] Wooldridge(2006)e] p.455¢] U+ (13.4)2 2

=

(13.5)21S F43 3 treatment group % comparison groupd EA Al o] A

2 o] % WS kAl p.4562] (13.6)2) 9@ DID FAH S Fakd v
S A s 45 F .

. reg rprice nearinc if year==1981

Source Ss df MS Number of obs = 142

FC 1, 140) = 27.73

Model 2.7059e+10 1 2.7059e+10 Prob > F = 0.0000

Residual 1.3661le+11 140 975815069 R-squared = 0.1653

Adj R-squared = 0.1594

Total 1.6367e+11 141 1.1608e+09 RoOt MSE = 31238
rprice Coef. std. Err. t P>t [95% conf. Interval]

nearinc -30688.27 5827.709 -5.27 0.000 -42209.97 -19166.58

_cons 101307.5 3093.027 32.75 0.000 95192.43 107422.6
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. reg rprice nearinc if year==1978

Source Ss df S Number of obs

FC 1, 177) := 15:};2
Model 1.3636e+10 1 1.3636e+10 Prob > F = 0.0001
Residual 1.5332e+11 177 866239953 R-squared = 0.0817
Adj R-squared = 0.0765
Total 1.6696e+11 178 937979126 RoOt MSE = 29432
rprice Coef. std. Err. t P>t [95% conf. Interval]
nearinc -18824.37 4744.594 -3.97 0.000 -28187.62 -9461.117
_cons 82517.23 2653.79 31.09 0.000 77280.09 87754.37
before(19781) after(1981d) after-before
control (=fr) 82,517.23 101,307.5 18,790.27
treatment (=nr) 63,692 .86 70,619.23 6,926.37
treatment—control -18,824.37 -30,688.27 -11,863.9
sk, 9o WS time dumyE o] &3t FAHE & = =0 KIELMC.dta =
2E o] &3t9 Wooldridge(2006)2] p.456°] A& (13.7)4S F4stA p.4579
91t Table 13.29] colum (D)3 2& AnE A& 5 glom 9o F3uya
U ARE AL = ok,

. Xi: reg rprice i.year*nearinc

i.year _Iyear_1978-1981 (naturally coded; _Iyear_1978 omitted)
i.year*nearinc _IyeaXnea_# (coded as above)
Source Ss df MS Number of obs = 321
FC 3, 317) = 22.25
Model 6.1055e+10 3 2.0352e+10 Prob > F = 0.0000
Residual 2.899%4e+11 317 914632749 R-squared = 0.1739
Adj R-squared = 0.1661
Total 3.5099e+11 320 1.0969e+09 RoOt MSE = 30243
rprice Coef. std. Err. t P>|t]| [95% cConf. Interval]
_Iyear_1981 18790.29  4050.065 4.64 0.000 10821.88 26758.69
nearinc -18824.37 4875.322 -3.86 0.000 -28416.45 -9232.293
_IyeaXn~1981 -11863.9  7456.646 -1.59 0.113 -26534.67 2806.866
_cons 82517.23 2726.91 30.26 0.000 77152.1 87882.36

e F A FAWE REF -11863.99 e F oA F

(differences)oll A F 7]7ke] Abol(difference) & <H] 3}t

in differences(DID) estimatorgtal 3-t},
-11863.99] 2 &z}l 7hzke]l fiAlEE e $AE

FEH7A 9 Wyt wdattkeE 7Y sthell AR &

o] WslE ov|gtt.
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<case @-1 : first difference of two—period>

4.JTRAIN.dta A5 & o]-&3to] Wooldridge(2006)°] p.468l] Q1= (13.23)2)e] <
) D #4FE TohE 0 ge A%E 28 & Ak

. tsset fcode year

panel variable: fcode (strongly balanced)
time variable: year, 1987 to 1989
delta: 1 unit

. reg D.scrap D.grant if year==1988

Source Ss df MS Number of obs = 54
FC 1, 52) = 1.17
Model 6.73345587 1 6.73345587 Prob > F = 0.2837
Residual 298.400031 52 5.73846213 R-squared = 0.0221
Adj R-squared = 0.0033
Total 305.133487 53  5.7572356 RoOt MSE = 2.3955
D.scrap Coef. std. Err. t P>t [95% conf. Interval]
grant
D1. -.7394436  .6826276 -1.08 0.284 -2.109236 .6303488
_cons -.5637143  .4049149 -1.39 0.170 -1.376235 .2488069
. tsset fcode year
panel variable: fcode (strongly balanced)
time variable: year, 1987 to 1989
delta: 1 unit
. reg D.lscrap D.grant if year==1988
Source Ss df MS Number of obs = 54
FC 1, 52) = 3.74
Model 1.23795555 1 1.23795555 Prob > F = 0.0585
Residual 17.1971834 52 .330715065 R-squared = 0.0672
Adj R-squared = 0.0492
Total 18.4351389 53  .34783281 Root MSE = .57508
D.lscrap Coef. std. Err. t P>|t] [95% Conf. Interval]
grant
D1. -.3170579  .1638751 -1.93 0.058 -.6458974 .0117816
_cons -.0574357 .097206 -0.59 0.557 -.2524938 .1376223

<case @-2 : first difference of multi-periods, ie. T>3>

5.EZUNEM.dta =& o] &3ko] Wooldridge(2006)°] p.473°] A+ (13.32)2 ] ¢
) FD #4FE TohE 0 ge A% 28 & Ak
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. use "C:\kanggc\EZUNEM.dta", clear
. reg guclms d82 d83 d84 d85 d86 d87 d88 cez
Source Ss df MS Number of obs = 176
FC 8, 167) = 34.50
Model 12.8826331 8 1.61032914 Prob > F = 0.0000
Residual 7.79583789 167 .046681664 R-squared = 0.6230
Adj R-squared = 0.6049
Total 20.678471 175 .118162691 ROOt MSE = .21606
guclms Coef. std. Err. t P>|t] [95% conf. Interval]
ds2 .7787595  .0651444 11.95 0.000 .6501469 .9073721
ds3 -.0331192  .0651444 -0.51 0.612 -.1617318 .0954934
ds4 -.0171382  .0685455 -0.25 0.803 -.1524655 .1181891
d8s .323081 .0666774 4.85 0.000 .1914417 .4547202
dse6 .292154  .0651444 4.48 0.000 .1635413 .4207666
ds7z .0539481  .0651444 0.83 0.409 -.0746645 .1825607
dss -.0170526  .0651444 -0.26 0.794 -.1456652 .1115601
cez -.1818775 .0781862 -2.33 0.021 -.3362382 -.0275169
_cons -.3216319 .046064 -6.98 0.000 -.4125748 -.230689
<2 OG>
6.Gujarati(2004)¢] p.639¢] 9+ A= (grunfeld35-54.dta)E o] &3] 9o =
S [e) = =) [e)
FO(p.6409 (16.2.1)2)& FAs) ®¥ p.6419 (16.3.1)43 2 Arg <

2 # Q.

Yi = By + BoXoy + B3 X5 +uy

o, yE E%A(gross investment), X, 717 (value of firm), X;+& &2}
B

ZF(stock of plant and equipment )] T},

o] A 47 3 At JNEEA(individual heterogeneity)o] s e %A &

=t}

. use "c:\kanggc\grunfeld35-54.dta", clear

. regy x2 x3

Source Ss df MS Number of obs = 80
FC 2, 77) = 119.63
Model 4849457.37 2 2424728.69 Prob > F = 0.0000
Residual 1560689.67 77  20268.697 R-squared = 0.7565
Adj R-squared = 0.7502
Total 6410147.04 79 81141.1018 ROOt MSE = 142.37

y Coef. std. Err. t P>t [95% cConf. Interval]
x2 .1100955  .0137297 8.02 0.000 .0827563 .1374348
x3 .3033932  .0492957 6.15 0.000 .2052328 .4015535
_cons -63.30413 29.6142 -2.14 0.036 -122.2735 -4.334734
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7.Gujarati(2004)2] p.639°] &= AZE(grunfeld3s-54.dta)S o] &3] 9o =
FD(p.6429] (16.3.2)2) S FH& & 5

i = Bui+ BoXoy + B3 X5y +uyy

o]Z Fixed Effect Modelo]g}al 3t& o]l F+& 7]
7€ 7= A7t wel WEkA] ¢ai(time invariant) EE 7]

of &%l olFolth

3t 719 EA(firms heterogeneity) T3 firm effect(ZAFH2lol x}o]
T A9 Ale ol 1 dd)7E A= (16.3.2.)4 8 7HRFE ol &ste o
= ol T  don o A& FAHH Bd p.6439 (16.3.4)2 7 e A
IE 4ds F U=

Yir = T gDy + gDy + ay Dy + By Xy + B3 Xy +uyy
Fixed Effect& FA3}7] 38 gv|bFE AF&37] "o ol FHAASHY]
W (LSDV:  Least Square Dummy Variable)E&olglzx= 3k}, LSDVEH S

covariance 2@ ot % i X,¢ X,S covariates@hil g},

(F3) WA dele g Bel ol /1w HuusE wE F IR

fllo

3

ro

=
T

. use "C:WkanggcWgrunfeld35-54.dta", clear
tab id, gen(id_dum)

. reg y id_dum2 id_dum3 id_dum4 x2 x3

Source Ss df MS Number of obs = 80
, 74) = 211.37
Model 5990684.14 5 1198136.83 Prob > F = 0.0000
Residual 419462.898 74 5668.41754 R-squared = 0.9346
Adj R-squared = 0.9301
Total 6410147.04 79 81141.1018 Root MSE = 75.289

y Coef. std. Err. t P>t [95% Conf. Interval]
id_dum2 161.5722  46.45639 3.48 0.001 69.00583 254.1386
id_dum3 339.6328 23.98633 14.16 0.000 291.839 387.4266
id_dum4 186.5665 31.50681 5.92 0.000 123.7879 249.3452
x2 .1079481  .0175089 6.17 0.000 .0730608 .1428354
x3 .3461617  .0266645 12.98 0.000 .2930315 .3992918
_cons -245.7924  35.81112 -6.86 0.000 -317.1476 -174.4371
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v

F‘i[‘
ey > BN

3 firm effect$) L3 WP OZ time effect(7]&WA3}, FXHrA] =
AR sl Aoy B 22 9i3Age Wl Fo] I od)E 7

the 7 7ol A& (p.6449 (16.3.6)2)) FAsH thS 7
T Aot

s mim
rlo

il

o] &3
[e3 ]
1=

filo 31

¢ = Ag T A Dum35+ Ay Dum36 + ... + A g Dumb3 + B, X5, + B3 X5 + uy

. char year [omit] 1954

. xi: reg y i.year x2 x3

i.year _Iyear_1935-1954 (naturally coded; _Iyear_1954 omitted)
source Ss df MS Number of obs = 80
FC 21, 58) = 9.27
Model 4938658.06 21 235174.193 Prob > F = 0.0000
Residual 1471488.98 58 25370.4997 R-squared = 0.7704
Adj R-squared = 0.6873
Total 6410147.04 79 81141.1018 RoOt MSE = 159.28
y Coef. std. Err. t P>t [95% conf. Interval]
_Iyear_1935 21.02495 129.7675 0.16 0.872 -238.7329 280.7828
_Iyear_1936 -14.03424 133.1953 -0.11 0.916 -280.6535 252.5851
_Iyear_1937 -58.41449 135.1823 -0.43 0.667 -329.0113 212.1823
_Iyear_1938 -48.66584 126.5326 -0.38 0.702 -301.9483 204.6167
_Iyear_1939 -96.80262 128.0009 -0.76  0.453 -353.0243 159.4191
_Iyear_1940 -36.10807 129.116 -0.28 0.781 -294.5618 222.3457
_Iyear_1941 21.16647 127.7266 0.17 0.869 -234.5062 276.8391
_Iyear_1942 30.29937 124.1757 0.24 0.808 -218.2653 278.864
_Iyear_1943 -12.76907 124.8506 -0.10 0.919 -262.6847 237.1466
_Iyear_1944 -17.82782  125.6498 -0.14 0.888 -269.3431 233.6875
_Iyear_1945 -38.96994 126.769 -0.31 0.760 -292.7257 214.7858
_Iyear_1946 26.90836  125.7493 0.21 0.831 -224.8062 278.623
_Iyear_1947 27.81252  119.3515 0.23 0.817 -211.0954 266.7204
_Iyear_1948 26.05879 117.3271 0.22 0.825 -208.7969 260.9145
_Iyear_1949 -28.65514  116.2965 -0.25 0.806 -261.4479 204.1376
_Iyear_1950 -20.3938 115.8973 -0.18 0.861 -252.3874 211.5998
_Iyear_1951 .9819593 116.2576 0.01 0.993 -231.733 233.6969
_Iyear_1952 21.96068 114.6821 0.19 0.849 -207.6005 251.5219
_Iyear_1953 39.43192 113.441 0.35 0.729 -187.6448 266.5087
x2 .1159174 .01817 6.38 0.000 .0795462 .1522886
x3 .2696593  .0833411 3.24 0.002 .1028339 .4364847
_cons -56.33982  99.75287 -0.56 0.574 -256.0169 143.3373
<E Q>
: : 1 =]
8.Gujarati(2004)¢] p.639°] 9= A Z (grunfeld35-54.dta)S o] g&3ste] 99 =
5 o = [e) o) = o 2~
@) (p.6449) (16.3.7)2)S 243 poy 2o Ay=s AS 5 Q).

y=oy Ty, +ou Dy, +a, Dy + M)+ A Dum35+ A\ Dum36+ ... + A o Dumb3+ 3, X, + 3, X, +u,,
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. Xi: reg y id_dum2 jid_dum3 id_dum4 i.year x2 x3

i.year _Iyear_1935-1954 (naturally coded; _Iyear_1954 omitted)
Source Ss df MS Number of obs = 80
F( 24, 55) = 42.58
Model 6082748.11 24 253447.838 Prob > F = 0.0000
Residual 327398.928 55 5952.70778 R-squared = 0.9489
Adj R-squared = 0.9266
Total 6410147.04 79 81141.1018 Root MSE = 77.154
y Coef. std. Err. t P>|t| [95% conf. Interval]
id_dum2 105.2457 67.68668 1.55 0.126 -30.40141 240.8929
id_dum3 341.1008 24.8116 13.75 0.000 291.3773 390.8244
id_dum4 220.324 41.16781 5.35 0.000 137.8219 302.8262
_Iyear_1935 134.3636 72.00957 1.87 0.067 -9.946798 278.674
_Iyear_1936 87.3297 66.46131 1.31 0.194 -45.86174 220.5211
_Iyear_1937 29.58592 66.10801 0.45 0.656 -102.8975 162.0693
_Iyear_1938 48.12215 66.82507 0.72 0.474 -85.79829 182.0426
_Iyear_1939 -7.886558 63.9173 -0.12 0.902 -135.9797 120.2066
_Iyear_1940 51.85022 63.78342 0.81 0.420 -75.9746 179.6751
_Iyear_1941 107.7241  63.45228 1.70 0.095 -19.43706 234.8854
_Iyear_1942 118.3592  64.92635 1.82 0.074 -11.75613 248.4745
_Iyear_1943 71.99879  63.47345 1.13  0.262 -55.20486 199.2024
_Iyear_1944 68.47821  63.65855 1.08 0.287 -59.09638 196.0528
_Iyear_1945 44.28525 62.83216 0.70 0.484 -81.63321 170.2037
_Iyear_1946 104.1942 61.82815 1.69 0.098 -19.71216 228.1006
_Iyear_1947 100.1916  62.87224 1.59 0.117 -25.80715 226.1904
_Iyear_1948 92.30316 63.16828 1.46 0.150 -34.2889 218.8952
_Iyear_1949 31.20783  62.10854 0.50 0.617 -93.26046 155.6761
_Iyear_1950 35.80472 61.1856 0.59 0.561 -86.81396 158.4234
_Iyear_1951 47.8422 57.53413 0.83 0.409 -67.45878 163.1432
_Iyear_1952 57.96435 56.39349 1.03 0.309 -55.05073 170.9794
_Iyear_1953 54.01372  54.99911 0.98 0.330 -56.20695 164.2344
x2 .129307  .0274237 4.72 0.000 .0743487 .1842653
x3 .3672492  .0416591 8.82 0.000 .2837625 .450736
_cons -359.5819 82.63602 -4.35 0.000 -525.1882 -193.9756
<EEQ>

9.Gujarati(2004)2] p.639° U&=
F@(p.6459 (16.3.8)24)S F43IH p.6459] Table 16.29F %

o
T A

= A& (grunfeld35-54.dta)E o] &3to] €9 =
e Ans dg

i
it

Y=oy +ayDy oDy + 0, Dy + By X, + By Xy 9, (D Xy, )+ (Do Xy ) + - 95 (D) Xy, )+ (D X))+,
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. char id [omit] 1

e

xi: reg y i.id*x2 i.id*x3

.id _Iid_1-4

Lid*x2 _Tidxx2_#

Lid*x3 _Tidxx3_#
Source Ss

i
iy

df

(naturally coded; _Iid_1 omitted)

(coded as above)
(coded as above)

MS

Mode]l 6097055.58
Residual 313091.46

11 554277.78
68 4604.28617

Total 6410147.04

79 81141.1018

Number of obs = 80
FC 11, 68) = 120.38
Prob > F = 0.0000
R-squared = 0.9512
Adj R-squared = 0.9433
RoOt MSE = 67.855

y Coef. std. Err. t P>|t| [95% conf. Interval]
_TIid_2 (dropped)
_Iid_3 (dropped)
_Iid_4 (dropped)
x2 .0265512  .0378814 0.70 0.486 -.0490399 .1021423
_Tidxx2_2 .0926585  .0424167 2.18 0.032 .0080173 .1772996
_Tidxx2_3 .1448793  .0646504 2.24 0.028 .0158714 .2738871
_Tidxx2_4 .0265042  .1111402 0.24 0.812 -.1952726 .2482809
_Tid_2 -139.5103  109.2808 -1.28 0.206 -357.5768 78.55615
_Tid_3 -40.12173  129.2343 -0.31 0.757 -298.0047 217.7613
_Iid_4 9.375908 93.11719 0.10 0.920 -176.4365 195.1884
X3 .1516939 .062553 2.43 0.018 .0268713 .2765164
_Tidxx3_2 .2198306 .0682914 3.22  0.002 .0835573 .356104
_Tidxx3_3 .2570148  .1204774 2.13  0.037 .0166058 .4974238
_Tidxx3_4 -.0600001 .3785974 -0.16 0.875 -.8154795 .6954793
_cons -9.956308 76.3518 -0.13 0.897 -162.314 142.4013

267



268 1074 o) HA

10. %59 el= Green(2000)2] xAjol 1= TABLE 14.1(p.566)& F783t7] €%

Dostlole] o) Aystw trew g AnRE AL 5 vk,

/* DO FILE TO ESTIMATE THE TABLE 14-1 in GREEN(2000)'s TEXTBOOK:/

set more 1

#delimit ;

log using c:WkanggcWtableald-1.log, replace;
use c:WkanggcWtableald_1.dta, clear;

/*Estimation of No effects#*/
reg lc 1q Ipf If;
by i1d, sort : egen f
by i1d, sort : egen f
by i1d, sort : egen f
by i1d, sort : egen f

oat lc_mean = mean(lc);
oat lq_mean = mean(lq);
oat lpf_mean = mean(lpf);
oat 1f_mean = mean(1f);

/#*Estimation of Group means(Between Effects Estimation)#/
reg lc_mean lg_mean Ipf_mean If_mean if time==1;

gen dlc=lc-lc_mean;

gen dlg=lq-lq_mean;

gen dlpf=Ipf-1pf_mean;

gen dlf=1f-1f_mean;

/*Estimation of Firm effects(with-in groups)*/
reg dlc dlq dlpf dlIf, nocons;
tab id, gen(id_dum);

/*Estimation of Firm effects(LSDV)x*/
reg lc lq Ipf If id_duml id_dum2 i1d_dum3 id_dum4 i1d_dumb id_dum6, nocons;
X1 1.time, noomit;

/*Estimation of Time effects*/
reg lc lq Ipf If _I*, nocons;

/#*Estimation of Firm and Time effects*/

reg lc lq Ipf If id_duml id_dum2 id_dum3 id_dum4 id_dumb id_dum6 _Ix*;

tab time, gen(t_dum);

reg lc 1q Ipf 1f id_dum2 id_dum3 id_dum4 id_dum5 id_dum6 t_dum2 t_dum3 t_dum4
t_dumb t_dum6 t_dum7 t_dum8 t_dum9 t_dumlO0 t_dumll t_duml2 t_duml3 t_duml4
t_duml5;

log close;

exit;




o
o
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o

. /*Estimation of No effects*/

>
> reg 1c 1q 1pf 1f;

source

Ss df MS Number of obs = 90
FC 3, 86) = 2419.34
Model 112.705452 3 37.5684839 Prob > F = 0.0000
Residual 1.33544153 86 .01552839 R-squared = 0.9883
Adj R-squared = 0.9879
Total 114.040893 89 1.28135835 Root MSE = .12461
1c Coef. std. Err. t P>|t| [95% conf. Interval]
1q .8827385  .0132545 66.60 0.000 .8563895 .9090876
Tpf .453977  .0203042 22.36 0.000 .4136136 .4943404
1f -1.62751 .345302 -4.71 0.000 -2.313948 -.9410727
_cons 9.516923  .2292445 41.51 0.000 9.0612 9.972645
. /*Estimation of Group means(Between Effects Estimation)*/
>
> reg 1lc_mean lg_mean 1pf_mean 1f_mean if time==1;
Source Ss df S Number of obs = 6
FC 3, 2) = 104.12
Model 4.94698124 3 1.64899375 Prob > F = 0.0095
Residual .031675926 2 .015837963 R-squared = 0.9936
Adj R-squared = 0.9841
Total 4.97865717 5 .995731433 Root MSE = .12585
Tc_mean Coef. std. Err. t P>|t| [95% conf. Interval]
Tg_mean .7824568  .1087646 7.19 0.019 .3144803 1.250433
Tpf_mean -5.523904 4.478718 -1.23 0.343 -24.79427 13.74647
1f_mean -1.751072  2.743167 -0.64 0.589 -13.55397 10.05182
_cons 85.8081 56.48199 1.52 0.268 -157.2143 328.8305
e dAdAERE wEs WEoldd xtset¥ IR
=] [e) [e) = = [e) >~
xtrege ©o]&3tH Thgd S FAAAE A4S F e
. xtset id time
panel variable: 1id (strongly balanced)
time variable: time, 1 to 15
delta: 1 unit
. xtreg 1c 1q 1pf 1f, be
Between regression (regression on group means) Number of obs = 90
Group variable: 1id Number of groups = 6
R-sq: within = 0.8808 Obs per group: min = 15
between = 0.9936 avg = 15.0
overall = 0.1371 max = 15
F(3,2) = 104.12
sd(u_i + avg(e_i.))= .1258491 Prob > F = 0.0095
1c Coef. std. Err. t P>|t] [95% Conf. Interval]
1q .7824552  .1087663 7.19 0.019 .3144715 1.250439
Tpf -5.523978  4.478802 -1.23 0.343 -24.79471 13.74675
1f -1.751016 2.74319 -0.64 0.589 -13.55401 10.05198
_cons 85.80901 56.48302 1.52 0.268 -157.2178 328.8358

.S JE<IEY o}
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. /*Estimation of Firm effects(with-in groups)*/
> reg dlc dlq d1pf d1f, nocons;

Source Ss df MSs Number of obs = 920
FC 3, 87) = 3871.82
Model 39.0683861 3 13.0227954 Prob > F = 0.0000
Residual .292622861 87 .003363481 R-squared = 0.9926
Adj R-squared = 0.9923
Total 39.361009 90 .437344544 RoOt MSE = .058
dlic Coef. std. Err. t P>t [95% conf. Interval]
diq .9192846 .028841 31.87 0.000 .86196 .9766092
dlpf .4174918  .0146657 28.47 0.000 .3883422 .4466414
dif -1.070396 .1946109 -5.50 0.000 -1.457206 -.6835858
. /*Estimation of Firm effects(LSDV)*/
>
> reg 1c 1q 1pf 1f id_duml id_dum2 id_dum3 id_dum4 id_dum5 id_dum6, nocons;
Source Ss df MSs Number of obs = 920
FC 9, 81) = .
Model 16191.3043 9 1799.03381 Prob > F = 0.0000
Residual .292622872 81 .003612628 R-squared = 1.0000
Adj R-squared = 1.0000
Total 16191.5969 90 179.906633 Root MSE = .06011
1c Coef. std. Err. t P>|t] [95% cConf. Interval]
1q .9192846  .0298901 30.76 0.000 .8598126 .9787565
Tpf .4174918  .0151991 27.47  0.000 .3872503 .4477333
1f -1.070396 .20169 -5.31 0.000 -1.471696 -.6690963
id_duml 9.705942 .193124 50.26 0.000 9.321686 10.0902
id_dum2 9.664706 .198982 48.57 0.000 9.268794 10.06062
id_dum3 9.497021  .2249584 42.22 0.000 9.049424 9.944618
id_dum4 9.890498  .2417635 40.91 0.000 9.409464 10.37153
id_dums 9.729997  .2609421 37.29 0.000 9.210804 10.24919
id_dumé 9.793004 .2636622 37.14 0.000 9.268399 10.31761
T xtset? xtregE ol &5t o & FAHAAARE
= AAL A9SE 99 FAs).

A1078 )
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. xtset id time
panel variable: 1d (strongly balanced)
time variable: time, 1 to 15
delta: 1 unit
. xtreg 1c 1q 1pf 1f, fe
Fixed-effects (within) regression Number of obs = 90
Group variable: -did Number of groups = 6
R-sq: within = 0.9926 Obs per group: min = 15
between = 0.9856 avg = 15.0
overall = 0.9873 max = 15
F(3,81) = 3604.80
corr(u_i, xb) = -0.3475 Prob > F = 0.0000
1c Coef. std. Err. t P>|t| [95% conf. Interval]
1q .9192846  .0298901 30.76 0.000 .8598126 .9787565
Tpf .4174918  .0151991 27.47 0.000 .3872503 .4477333
1f -1.070396 .20169 -5.31 0.000 -1.471696 -.6690963
_cons 9.713528 .229641 42.30 0.000 9.256614 10.17044
sigma_u .1320775
sigma_e .06010514
rho .82843653 (fraction of variance due to u_i)
F test that all u_i=0: F(5, 81) = 57.73 Prob > F = 0.0000
= 903 W o
g 2% F AW ARL

S Ausae Ane ojwA e 891445
gt g »

=)
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& ok o] 6719 #AA
tS AR e 93(9.713528) 04 HH 9
= A% (Estimation of Firm effects)$};
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. collapse (mean) 1c 1q 1pf 1f, by(id)

. gen a =1c - (b[_cons] + _b[1a]*1q+_b[1pF]*1pf+_b[1£]*1F)

. la

a

VhWNR

-.007586
.0488218
.2165074
.1769701
.0164692

o

.0794759

. gen aa

.1 aa

= a+9.713528

aa

705942
664706
497021
890498
729998

o

VAR WN R
0 vovwwvww

793004

. /*Estimation of Time effects*/

>
> reg 1c 1q 1pf 1f _1*, nocons;

source SS df MS Number of obs = 90
F( 18, 72) =59513.52
Model 16190.5087 18 899.472708 Prob > F = 0.0000
Residual 1.08819022 72 .015113753 R-squared = 0.9999
Adj R-squared = 0.9999
Total 16191.5969 90 179.906633 Root MSE = .12294

1c Coef. std. Err. t P>|t| [95% conf. Interval]
1q .8677268  .0154082 56.32 0.000 .8370111 .8984424
Tpf -.4844835 .3641085 -1.33 0.188 -1.210321 .2413535
1f -1.954404  .4423777 -4.42 0.000 -2.836268 -1.07254
Itime_1 20.4958  4.209528 4.87 0.000 12.10426 28.88735
_Itime_2 20.57804  4.221526 4.87 0.000 12.16258 28.9935
_Itime_3 20.65573  4.224177 4.89 0.000 12.23499 29.07647
_Itime_4 20.74076 4.24575 4.89 0.000 12.27701 29.20451
_Itime_5 21.19983  4.440331 4.77 0.000 12.34819 30.05147
_Itime_6 21.41162 4.538621 4.72 0.000 12.36404 30.4592
_Itime_7 21.50335 4.571397 4.70 0.000 12.39044 30.61626
_Itime_8 21.65403 4.622886 4.68 0.000 12.43847 30.86958
_Itime_9 21.82957 4.656906 4.69 0.000 12.5462 31.11294
Itime_10 22.1138 4.792648 4.61 0.000 12.55983 31.66777
Itime_11 22.46533  4.949909 4.54 0.000 12.59786 32.33279
Itime_12 22.65134  5.008592 4.52 0.000 12.66689 32.63578
_Itime_13 22.61656 4.986139 4.54 0.000 12.67687 32.55624
_Itime_14 22.55223  4.955942 4.55 0.000 12.67274 32.43172
_Itime_15 22.53677  4.940532 4.56 0.000 12.68799 32.38554
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. /*Estimation of Firm and Time effects*/

>
> reg 1c 1q 1pf 1f id_duml id_dum2 id_dum3 id_dum4 id_dum5 id_dum6 _I*;

source Ss df MS Number of obs = 90
FC 22, 67) = 1960.82
Model 113.864044 22 5.17563838 Prob > F = 0.0000
Residual .176848775 67 .002639534 R-squared = 0.9984
Adj R-squared = 0.9979
Total 114.040893 89 1.28135835 Root MSE = .05138
1c Coef. std. Err. t P>|t] [95% conf. Interval]
1q .8172487 .031851 25.66 0.000 .7536739 .8808235
Tpf .16861 .163478 1.03 0.306 -.1576935 .4949135
1f -.8828142  .2617373 -3.37 0.001 -1.405244 -.3603843
id_duml .1742825 .0861201 2.02 0.047 .0023861 .346179
id_dum2 .1114508  .0779551 1.43 0.157 -.0441482 .2670499
id_dum3 -.143511  .0518934 -2.77 0.007 -.2470907 -.0399313
id_dum4 .1802087  .0321443 5.61 0.000 .1160484 .2443691
id_dums -.0466942  .0224688 -2.08 0.042 -.0915422 -.0018463
id_dumé (dropped)
_Itime_1 (dropped)
_Itime_2 .0547017  .0302618 1.81 0.075 -.0057012 .1151046
_Itime_3 .0973352  .0326845 2.98 0.004 .0320967 .1625737
_Itime_4 .1509845  .0370793 4.07 0.000 .0769739 .2249952
_Itime_5 .2200954  .1117987 1.97 0.053 -.0030557 .4432464
_Itime_6 .2659341  .1539895 1.73 0.089 -.0414302 .5732983
_Itime_7 .2971599  .1690435 1.76 0.083 -.0402522 .6345721
_Itime_8 .3532919  .1923205 1.84 0.071 -.0305814 .7371653
_Itime_9 .421245  .2097703 2.01 0.049 .0025418 .8399482
_Itime_10 .4657525  .2707517 1.72 0.090 -.0746701 1.006175
_Itime_11 .581335 .339615 1.71  0.092 -.0965395 1.259209
_Itime_12 .6594972  .3662185 1.80 0.076 -.0714779 1.390472
_Itime_13 .6754036  .3565651 1.89 0.063 -.0363033 1.387111
_Itime_14 .6744931  .3440841 1.96 0.054 -.0123016 1.361288
_Itime_15 .6931382  .3378385 2.05 0.044 .0188098 1.367467
_cons 12.2469  1.885399 6.50 0.000 8.48363 16.01018
5 3 = > 5 2~ 5 5 O = =]
T A AR At A WAl AFS baseZ 3 MRS ARYES FAHEW
L =z
STATAOl M = vrg3t 22 235 Foh.
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. reg 1c 1q 1pf 1f id_dum2 id_dum3 id_dum4 id_dum5 id_dum6 t_dum2 t_dum3 t_dum4 t_dum5 t_dum6 t_dum7 t_dum8 t_dum9 t_dum
> 10 t_dumll t_duml2 t_duml3 t_duml4 t_duml5

Source SS df MS Number of obs = 920
F( 22, 67) = 1960.82
Model 113.864044 22 5.17563838 prob > F = 0.0000
Residual .176848775 67 .002639534 R-squared = 0.9984
Adj R-squared = 0.9979
Total 114.040893 89 1.28135835 RoOt MSE = .05138
1c Coef. std. Err. t P>|t| [95% conf. Interval]
1q .8172487 .031851 25.66 0.000 .7536739 . 8808235
Tpf .16861 .163478 1.03 0.306 -.1576935 .4949135
1f -.8828142  .2617373 -3.37 0.001 -1.405244 -.3603843
id_dum2 -.0628317  .0235099 -2.67 0.009 -.1097576  -.0159058
id_dum3 -.3177935  .0417073 -7.62 0.000 -.4010416 -.2345454
id_dum4 .0059262  .0610688 0.10 0.923 -.1159676 .1278199
id_dums -.2209768  .0812562 -2.72 0.008 -.3831649 -.0587887
id_dumé -.1742825 .0861201 -2.02 0.047 -.346179 -.0023861
t_dum2 .0547017 .0302618 1.81 0.075 -.0057012 .1151046
t_dum3 .0973352  .0326845 2.98 0.004 .0320967 .1625737
t_dum4 .1509845  .0370793 4.07 0.000 .0769739 2249952
t_dum5 .2200954  .1117987 1.97 0.053 -.0030557 .4432464
t_dum6 .2659341  .1539895 1.73 0.089 -.0414302 .5732983
t_dum? .2971599  .1690435 1.76 0.083 -.0402522 .6345721
t_dum8 .3532919  .1923205 1.84 0.071 -.0305814 .7371653
t_dum9 .421245  .2097703 2.01 0.049 .0025418 .8399482
t_duml0 .4657525  .2707517 1.72  0.090 -.0746701 1.006175
t_dumll .581335 .339615 1.71  0.092 -.0965395 1.259209
t_duml2 .6594972  .3662185 1.80 0.076 -.0714779 1.390472
t_duml3 .6754036  .3565651 1.89 0.063 -.0363033 1.387111
t_duml4 .6744931  .3440841 1.96 0.054 -.0123016 1.361288
t_duml5 .6931382  .3378385 2.05 0.044 .0188098 1.367467
_cons 12.42119 1.894991 6.55 0.000 8.638768 16.2036

3, EViewsoll e o2y 2o Axs FEd oJE@A STATA 2o A EViews

E T
o FE A% BUF ARE AL 5 dE A AARIR 84,

Variable Coefficient
C 12.66687
LOG(Q_?) 0.817249
LOG(PF_?) 0.168611
LF_? -0.882812

Fixed Effects (Cross)
1--C 0.128326
2--C 0.065495
3--C -0.189467
4--C 0.134253
5--C -0.092650
6--C -0.045956

Fixed Effects (Period)
2001--C -0.374023
2002--C -0.319322
2003--C -0.276689
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2004--C -0.223039
2005--C -0.153929
2006--C -0.108090
2007--C -0.076864
2008--C -0.020733
2009--C 0.047220
2010--C 0.091728
2011--C 0.207310
2012--C 0.285472
2013--C 0.301378
2014--C 0.300468
2015--C 0.319113
WA, STATAS} Zo]l A WAl FALeE A WHAl AZFE baseZ 3 7FHAG 3| AR
S v Zo] AAsta FA45tH 20719 FAAE & T Ao
Yy = _cons +idyFy +idyFy + ... +idgFy +t, Ty +t3 Ty + ...+t Tys +uy, @
st BES tSy o] AdAyetd 22719

oS0 2 EViews’t 5 ZAdst 5d
Aok & FAAFF ).

=
==

yy = C+1.F +2.F+...+6.F;+2001,.7, +2002,7;, + ... + 2015, 775 + u;, ®

&, @R 1,+2.4...+6,=0°]3 2001,+2002,+ ...+ 2015, = 00| =2 27}
o] Aeke] A @RI FAAFE ol&ste] WEFY IJAATE Y
T At}
@Rg % R v dA7E 4-HE.

(for i=1, t=1) C+1,+2001,= _cons @®
(for i=2, t=2) C+2.+2002,.= _cons+idy+t, @
(for i=3, t=3) C+3,+2003,.= _cons+ids+t, ®
(for i=4, t=4) C+4,+2004,= _cons+id,+t, @
(for i=5, t=5) C+5,+ 2005, = _cons+ids+t; ®
(for i=6, t=6) C+6,+2006, = _cons+id;+t, ®
(for i=1, t=2) C+1,+2002, = _cons+t, @
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(for i=1, t=3) C+1,+2003, = _cons+ts
(for i=1, t=4) C+1,+2004,= cons+t,
(for i=1, t=5) C+1,+2005.= _cons+t;
(for i=1, t=6) C+1,+2006, = _cons+t,
(for i=1, t=7) C+1,+2007, = _cons+t;
(for i=1, t=8) C+1,+2008,= _cons+tg
(for i=1, t=9) C+1,+2009,= _cons+t,
(for i=1, t=10) C+1,+2010, = _cons +t
(for i=1, t=11) C+1,+2011,= cons -+t
(for i=1, t=12) C+1,+2012, = _cons+ty,
(for i=1, t=13) C+1,+2013, = _cons+ty;
(for i=1, t=14) C+1,+2014, = _cons+t,,
(for i=1, t=15) C+1,+2015, = _cons +t5

SO0 EBEH 6 W

1,=—(2,+...46,) 2 2001, =— (2002, + ... +2015,)S D2l thgste] A s}

i, 1, == (2,+...+6,)= @-@l st A stct.
C12,3,--,6,,2002,,2003,,2015, 9] #< Faof EE YARTL o] §3te] A
NS 9 "

AX=HAN X=A'HE o|&3t9] X=(C2,3,-6,2002,2003,2015,) &
Ela=
O-@A el o8] Tl Eeh e ARP] EEd

(i,t) |c [2_c|3_d4_d5_d6_d2002_c [2003_c [2004_c {2005 c |2006_c |2007_c [2008_c [2009_c [2010_c |2011_c |2012_c |2013_c [2014_c [2015 ¢
(1,1) i/-1-4-1-1-3y-1|-1}-1r,-1|-1|-1|-1]-1|-1]-1|-1]-1]-1]~+-1
(2,2) 1] 1] 0] 0] 0f O] 1 0 0 0 0 0 0 0 0 0 0 0 0 0
(3,3) 11 0] 1] 0] 0] O] O 1 0 0 0 0 0 0 0 0 0 0 0 0
(4,4) 11 0] 0f 1] 0 0] O 0 1 0 0 0 0 0 0 0 0 0 0 0
(5,5) 11 0] 0 0f 1] 0] O 0 0 1 0 0 0 0 0 0 0 0 0 0
(6,6) 1/ 0] 0 0 0f 1] O 0 0 0 1 0 0 0 0 0 0 0 0 0
(1,2) 1 -1 -1-1-1-1 1 0 0 0 0 0 0 0 0 0 0 0 0 0
(1,3) 1/ -1 -1-1-1-1 0 1 0 0 0 0 0 0 0 0 0 0 0 0
(1,4) 1] -1 -1-1-1-1 0 0 1 0 0 0 0 0 0 0 0 0 0 0
(1,5) 1] -1} -1 -1 -1 -1 0 0 0 1 0 0 0 0 0 0 0 0 0 0
(1,6) 1] -1} -1 -1 -1 -1 0 0 0 0 1 0 0 0 0 0 0 0 0 0
(1,7) 1] -1]-1-1-1-1 0 0 0 0 0 1 0 0 0 0 0 0 0 0
(1,8) 1]-1]-1-1-1-1 0 0 0 0 0 0 1 0 0 0 0 0 0 0
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-1 -]

-1 -1

-1 -]

-1 -1

-1 -]

-1 -1

-1 -]

-1 -]

-1 -1

-1 -1

U U [V U (U U U
I
—_

-1 -1

-1 -1

o|o|o|o|o|o|O

o|o|o|o|o|o|O

o|o|o|o|o|o|O

o|o|o|o|o|o|O

o|o|o|o|o|o|O

o|o|o|o|o|o|O

o|o|o|o|o|o|O

o|o|lo|o|o|O|—

o|o|o|o|o|—|O

(=l f=l el el T Fa ) e
o|o|lo|=|o|o|O

oo |o|o|o|O

(=l fel el el fe) )

k=l k=l =) fa) ) ]

-1 -1

-1 -]

12.

42119

12.

41306

12.

20073

12.5781

12.

42031

12.

51284

12.

47589

12.

51853

12.

57217

12.

64129

12.

68712

12.

71835

12.

77448

12.

84244

12.

88694

13.

00253

13.

08069

13.

09659

13.

09568

13.

11433

X=A""'H& A g

FAAS O-@Ael ola) theo

C= 12.66689
2, 0.065495
3,= -0.18947
4= 0.134253
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= -0.09265

= -0.04596
2002,= -0.31932
2003,= -0.27669
2004,= -0.22304
2005,= -0.15393
2006,= -0.10809
2007,= -0.07686
2008,= -0.02073
2009,= 0.047221
2010,= 0.091728
2011,= 0.207311
2012,= 0.285473
2013,= 0.301379
2014,= 0.300469
2015,= 0.319114

2 1,=(2,+..46,)=0.128326 F 2001, =—(2002,+...+2015,) =—0.37402
e}

RENS F743t7] $18)He FRNS olgdte] of, oi% WA 43 F 99 3
AlLtsloF sh=dl Green(2000)¢] Aol  9li= TABLE 14.1(p.566) % TABLE
14.22(p.574) & A H R A},

aAf—‘E H2aAE5Hu A4 (LSDV) 2 9] residual  variance  estimator ZA]
0.003612628°] a.(p.2542] Estimation of Fixed effects(LSDV)2] Residual MS
Zk), group means®E & residual variance estimator$l 0.015837963(p.253¢]

Estimation of Group means(Between Effects Estimation® Residual MS #h)+=

B

g
Tf 24 zkol 0—0015837963—

=0.015837963 — W: 0.0155973¢] 1L

0.003612628
87669°] ¥t}
\/; \/15><0 015837963 = 0.87669 ©| o}

0=0.876695 ©o]-&3}°] e 2 SYE¥ass 9 RYs e |

SIS

ot
b

(ol
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(transformation)dr ¥ W3H RIS pooled OLSE FA3t
FGLS(Feasible Generalized Least Squares) F3 %S 43S
s A ﬂﬂﬁﬂ—r% R sfMetH Hi AdaEge] S FAES
pooled OLS A S 1— 0oz o] Fatd @A),

Green(2000)%] Ao J+= TABLE 14.2(p.574)2] Random effectsEH S FA3}
7] #1%l pooled OLS= FAstH th53t 22 AIA(FCLS #HF)E 2=,

. gen rlc=1c-0.87669*1c_mean
. gen rlg=1g-0.87669*1g_mean
. gen rlpf=1pf-0.87669*1pf_mean
. gen r1f=1f-0.87669*1f_mean

. reg rlc riq rlpf rif

Source Ss df MS Number of obs = 920
FC 3, 86) = 3697.12
Model 40.1849632 3 13.3949877 Prob > F = 0.0000
Residual .311585117 86 .003623083 R-squared = 0.9923
Adj R-squared = 0.9920
Total 40.4965483 89 .455017397 RoOt MSE = .06019
rlc Coef. std. Err. t P>|t] [95% conf. Interval]
rlq .9066815 .0256252 35.38 0.000 .8557403 .9576226
rlpf .4227781  .0140248 30.15 0.000 .3948977 .4506585
rif -1.064499  .2000699 -5.32  0.000 -1.462225 -.6667734
_cons 1.187218  .0259155 45.81 0.000 1.1357 1.238737

. di 1.187218/(1-0.87669)
9.6279134

T

et3} xtreg® o/ §8W T Be FAANE 9L 5 9w o 2

= tse
he Ade 999 A9 B,

. xtreg T1c 1q Tpf 1f, re

Random-effects GLS regression Number of obs = 90
Group variable: -id Number of groups = 6
R-sq: within = 0.9925 Obs per group: min = 15
between = 0.9856 avg = 15.0
overall = 0.9876 X = 15
Random effects u_i ~ Gaussian wald chi2(3) = 11091.33
corrCu_i, X) = 0 (assumed) Prob > chi2 = 0.0000
1c Coef. std. Err. z P>|z| [95% conf. Interval]
1q .9066805 .025625 35.38 0.000 .8564565 .9569045
Tpf .4227784  .0140248 30.15 0.000 .3952904 .4502665
1f -1.064499  .2000703 -5.32  0.000 -1.456629 -.672368
_cons 9.627909 .210164 45.81 0.000 9.215995 10.03982
sigma_u .12488859
sigma_e .06010514
rho .81193816 (fraction of variance due to u_i)
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o] 7] A sigma_u=.12488859+ group means® & o] \/c:%, o] 3l sigma_e=.06010514=

LSOV wae] 4/o? oltt.
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% 1 EViews A4
1.EViews 7| 2ALE

(DEViews &?
5 7] A1ZHek =93 EViews(Econometric Views)tE Al 24
ZEJolEN ME HEE o|fxo] Z3 e

=g T Utk 9w
A DOS® Micro TSP 7.03 A3 54 7|5& IS, dd =34 =H
EViews= DOSE Micro TSPl Hl&] X §&4 A A s},
B A8 A= EViews version 5.10] #3 Aotk AAE AlEAHE
EViews-User's Guide-& ©]-&3}7 4 Helpg o] &3tH ).

(2)EViews® H31S )2

DA A
SAADARE 9 FPekan Y,
-3 o3 ARE ARE
AE ol §dte] ofd FRe 1YL
N EEARCIRAS, B2

-y gHle ARE B 5 Y HR

OEEERE
BB A5
-9 H A

g 2

~uE) 2} 7] 5] 7] 2.
-3 AT TAZ oS
_ﬂalquxlusg

H o 6 11+

(3)EViews A]Zts}7]
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EViewsolo] 28 Z8l3t & A2 workfiled WEAY 7129 workfile

open® 4= S},
DM EE workfile ¥HE7)

Fu)57 vl A File/New/workfiles 41 (frequency) & =9
Hed A5 T/, AR 92 T5E Y9t
@workfile?d €47]

FH 5 "l A File/Openg A €l3dl & opendlilzlt dt= workfiled A€d &

ks Zestd Ao,

(4)EViews& Data set Y& 7]

ofr

(DEViewsoll A B4 AaE =&)Y

57 Blol A File/New/workfileg A& &}y
vl o714 2 a9 F/ (frequency
2} dztel Fw dAE P,

Ll
r>~
o "
plh
R
N
=]

<18 1> Workfile Range

Workfile Create rz|
Sitorkfile structure type Date specification
f Frequency | Annual v
Start date!
Irreqular Dated and Panel End date: [

witkfiles may be made from

Unstructured warkfiles by later

specifying date and/or ather

identifier series, Mames (optional)

e —
[ OK ] [ Cancel | Pageil ]
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<E > AR FF L 9L

o H
Frequency Start date End date A=
monthly  |Jan. 1950 Dec. 1994 1950:01 1994:12
quarterly  |1st Q. 1950 3rd Q. 1994 1950:1 1995:3
annual 1950 1994 1950 1994
daily Mar. 10, 1950 Dec. 7, 1994 3:10:1950  12:7:94
undated |30 observations 1 30
dF 5o (dF Dol vetd 23 22 A5s 993t7] A= Annual =
Aelslal Start dateo] 1990, End dateol 2008S 92slx OKE FEaw <1d
2>} & stHo] YERdT.

<71¥ 2> workfile 3}9

.. Wy . : I
MM[Oblec J Frint WEIDetaﬂﬁ Elez=n MEM%EI oo

Range: 19902008 - 19 obs Display Filter. *
Sample: 1990 2008 - 19 obs

[Blc

5 resid

< |3 Untitled / New Page /

Quick-Empty Group(Edit Series)E& A EstH YelUs stHAA 2% ~3FE
g Al 92 235354 g9 <1 2l

+ ‘ﬂﬂH obs §Ho| = AL FYF S consumption)

o
o} WE Y <1y 4% e BedAst dehted KE red
o

Rl
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AAL dHelHE EAUE gAY dlgdre] $Hd de AL FYd
dolHE 483 & FS Fa8stn KB F24 e Ado] gddy

T3 Yo dae ALE BT ¥g¥std "o,

25 98-S vhA AL File/Save as® AElste] std=2 A8t == o o

= Group: UNTITLED  Workfile: UNTITLED::Untitedw [~ [B1X]

Wigt [Pr?]ohject Print Nam_e]FTeeze Default 5 [ﬁ]Transpose Edit+/- || Smpl+- [|In

E_
obs

13

|

|

|

1381 !
1992 !
1993 |
1994 I
1995 |
1996 |
|

|

|

|

|

|

|

|

1997
1998
1999
2000
2001
2002
2003
2004
2005

et

is. [

B fii |3

<" 4> Ad wET

Series creale (x|

Create and add to group

(&) Numeric series

) Numeric series containing dates
) &lpha series

[ 0K | [ Cancel |
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<19 5> ALl dH

 Group: UNTITLED  Workfile: UNTITLED:: Untitled¥ [- [B]i%]

Wi [ﬂ]object Prink ||Mame ||Freeze |Default b [ﬂ]Transpose Edit+/- |Smpl+/- || Ins
[ 1P| [ [ |
CONSUMP... A
L e
| 3]

SAMPLE! BEH

™| Group: UNTITLED Wao _
ze| Transform|Editt/-| Smpl+/-|InsC

Yiew | Procs|Objects| Print] Mamme] Fre
obs | CONSUMP... GDP
1990 230616.9 J20636.4 ~
1991 245710.0 350819.9
1992 2R5432 3 371433.0
1993 28115967 3942158
1994 302554 .4 A27868.2
1995 5287553 A57093 2
1996 352708.0 4959733.8
1997 3639112 5230347
1998 3263618 4871835
1999 3570163 533399 3
2000 362398.2 578664 .5

2001 401191.4 EO0BE5.9
2002 431484 2 h42748.1
2003 430077.0 B62654 .8
2004 431962 4 E93995 5
2005 4435841 .2 7231268
2006 4704456 7B0251.2
2007 Q92677 B 7980570
2008 495045 7 518095 6

Nl
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@9]Fell A 2dd A=

il

B8 599 927]

oE 5o v <1¥ 6>9F o] oA 2w ASCII-TEXT 74-& EViews
U=z By S o] Q7] A= WA workfile  window?] uﬂ-,‘?oﬂ}ﬂ
File/New/workfiles Aelste] <219 1>3 S tistaA7 Jehbd 2pgo =
Feob A12F daket TE dAE Y He.

<9 6> ASCII-TEXT s}
P samplel - HI=2Z: g@g|

ojziE) EEE) M40 2I04
DEIP(H)

bear consumption qdp

1998 2386169 3206964
1991 2497168 350819.9
1992 265432 .3 371433.0
1993 2811967 3042158
1994 382564 .4 427868.2
1995 3297553 467890.2
1994 3527680 400780.8
1997 363911.2 5230834.7
1908 325361.8 487183.5
1999 3570163 533399.3
2@88 3823082 L7R66L.5
281 4811914 GB0865 .9
20082 431484 2 642748 .1
29683 430877 .0 662654 .8
2004 431962 .4 693995.5
2965 4ugRy1 2 723126.8
29686 478445 6 7608251.2
2067 492677 .6 798857.0
2@e8 400845 7 818895.6
4 ’

£ 02 File/Import/Read Text-Lotus-Excel & AH3 & Hy & 5d& X
Aot v <ad >3 22 slHo]l Yetyed o7 A 2 ﬁl%ﬂ olES

dgsta KE FYshd #rt.

(F ] )ASCII-TEXT =}¢

215 Importdr Wl F9od S ASCII-TEXT 9tde] =534
oldl #=7F Febrl gl

FH = e E ook A},
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2
L
Y

2,
o

o,

rft

%

i

o

<719 7> ASCII TEXT Import 3}#

ASCIl Text Import X
MName for series or Mumber if named in file Data order Fectangular file layout
year consumptiomn gdp @ in Columns File laid out as rectangle
i s Columns to skip:
Rows to skip: D
Series headers Delimiters Comment I:l
# of headers (including names) before data: [T | Dﬂﬁ%gﬂtiﬂe Miscellaneous
[ Quate with single " not *
Import sample [¥] Tab [[]Drop strings - don't make Ma
Reset sample to: [JComma [IMumbers in €.} are negative
1990 2008 | J Current [15pace [J &llow commas in numbers
| ] Workfile range [ &lpha (&-2) Currency: |:|
{1 Toendofrange  [JCustom: | | Textfor Na:

Preview - First 16K of file:

S SN hees g % -

931 2a9710.0 3508198 —
T EE A

930 300eR4 4 AXVEGH 2

(A52)U422 Eviews® &2 59 sample2.wfl® A 33| He}.

=]
OIE(F) HEE) Z44(5)
SE2iH)
2.57 0.77 =]
2.50 0.74
2.35 0.72
2.30 0.73
2.25 n.76
2.28 n.75
2.11 1.08
1.9 1.8
1.97 1.39
2.06 1.20
2.82 1.17
2.80 1.1y =
Kl 207

wek th5o] <y 8>3 Zo] ExceldA AAdH FUE EViewsolA &8 99
= 7 A 1 EEe 99k fFAFsHT.
WA workfile window?] wlrollA File/New/workfiles A1) H
22 s A 7 el A s SR AE Aok T8 dAE d9gin.
t}& o2  File-Import-Read Text-Lotus-Excel& =3 &= Ee

st vl <9 9> 22 stdo] YyEhyEd o7

Yesta K& S€std €.

R
2
il
ﬁ —
)
1A
L
ulil
ftlo
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<1% 8 Excel %Y

B Microsoft Excel - samplel

B ME HIE) 220 S0 M
ST OO =) ZS2HH) =8| x|
I EE -
F& ~| =
& B © Ta
1 vear | consumption adp o
2 1990 230.E16.9 320,E96.4
3 1991 248,710 350,819.9
4 1992 2654323 371,433
h 1933 281, 196.7 334.215.8
6 [ 13 3025644 4278632
7 1995 329,755.3 467,099.2
2 1996 382,708 439,789.8
2} 1997 363.911.2 523.034.7
10 1938 325,361.8 487,183.5
11 1993 957.016.3 §33,399.3
12 2000 382,398.2 578.664.5
13 2001 401,191.4 G00,865.9
14 2002 431,484.2 E4Z2 7481
15 2003 430,077 BEZE54.S
16 2004 431,962.4 £93,995.5
17 2005 448,841.2 TZ3.126.8
18 2006 470,445.6 TEOL251.2
19 2007 4326776 798,057
20 2008 4593.045.7)  B18.095.5
|<O1< » Wl Sheetl / [4]

<19 9> Excel Y & 27|

X

Excel Spreadsheet Import

Data order Upper-left data cell Excel b+ sheet name
& By Observation - series in columns |B:2 | | |
O By Series - series in rows

Marmes for series ar Murmber if named in file

consumption gdp|

Import sample

Reset sample to:
1990 2008

[ ] Current
[ 1 Workfile range
[ 1 Toend of range
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Y,
o
o
2

o
o
ri
A=
1
fy

(59 )Excel TFd& importdt

st owf] FoJ3 2 <29 9>9] Upper-left data cell
o importd Hz A5 FiAE

Jaall A4 Folof it
GRViewsd A2HAE 2] 714 Fee] Avz ) B

File/Export & Aeldt & £33 fdye 24shn .
G2 A s

71Ee] AEE ol&dty AMEE AES WwE T U, dE 59
LPRICE=LOG(PRICE) &= PRICES] Aduja=e] 2 1x& Al4tbsle] LPRICEE wHETE.
Mz AdLes wE7] Y= workfile  window®]  tool  baroll A
Quick/Generate Series® A¥|g ¥ <71§ 10>¥ 2 Equation dialog boxel
21 & Elo]Zat¥ .

<ag 100419 w57 At

Generate Series by Equation rz|

Enter equation
LPRICE=LOG(PRICE)

Bample
1830 2005

[ oK | [ Cancel |

(d)
DM2 = M2-M2(-1)
= xEWH4 =7 (difference between M2(t)-M2(t-1))

LOW= INCOME<1000 or EDUC<6
=L0Wel= W= INCOME®] 1000E.t} AW EDUC/F 6X.t) 2Fow 19 e #H 35}
i, 19 Agold 09 #S HAske T golt.
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2. 7| 22N
(D1 1e)7]
Dworkfile® windowell & st AY

workfile®] windowell Q=

Feka s shitel
ol

£ series window
c

graph ¥+ Bar graph® 1Y & 9it}.

@workfile?] group windowoll A o] AA
o] A<d(samplel.wfle] GDP ¥ Consumption)S A &Hsle] mler 02 25

=23l Open/as Growpl® I1EEL whE & E o

=

=R =
g 4 QY. view/graphE A€t Ao e FRHE Adsd vy
o <9y 11>0] A H T},

I

<2 11> A4 21e7]

m Workfile: SAMPLE! - (f:¥sp09%businessWsa. Y‘

IE m Group: UNTITLED Workiile: SAMPLEI =
Yiew|Procs|Objects| Print|Name|Freeze| Sample|Sheet| Stats|Spec|
900000

5000004

7000004

6000004

5000004

4000004

3000004

200000

[— 0P — CONSUMPTION |

1 |[Path = f#sp03Wbusiness |[DB = none |[WF = samplel
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(2)71&FA ] ALt
Dworkfile? windowel] <= sttt A4

workfile®] windowell Sl of®] AL T 7IESAZFS Ttz k= skt

ALE dgste] nte22 F ¥ F29A 57 e 4557 YERd T
series window® tool barel Y+ viewE clicksted Descriptive
st sl2Eadls aela V) EEAES

fl

5°)

Statistics/Histogram and StatZE A€
AAks] Fot.

NI

(F3)EViewsol| Al =0zl outputolb‘r graphE 2ol £ ¥7] fsiAe 19

jat

S 3 W FYste] A3 T Edit/CopyE FE2Y copy to clipboard® EFHEE=
o Z2H8E IANE AAS}AY copy to disk file® Windows Metafile 3 2] (wmf)
o 19 wd=z AT 5 ).

ofg] Alds Adgste] vhe-2 28 FHE& FY3dte] Open/as Groupl® 1H-&
e OF Wl AEEY VlssAEE At F A

HA viewE MH31 t}& 27 Descriptive Stats/Common SampleZE A &H3H
Uhee] <ad 12>8F o] Hyt, T8, HdiA, HL2A, x58A, A=, H=
T o8 7HA FAEE 45 5 Ao

S Z93}9 Open/as Groupl & IFS Tt
S AUAF(EE FEHE AT = ).
2 correlations(¥®EX  covariances)E A el&d
TE A5 F U
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<9 12> 71T A % At

ck Options  MWindow Help

‘mm Warkfile: SAMPLEI - (f:Wspl3WbusinessWsa L”E”ﬁ\
BB m Group: UNTITLED  Workiile: SAMPLET CEX

View|Procs| Objects| Print| Name|Freeze| Sample|Sheet| Stats| Spec|
GDP CONSUMP...
Mean 5607368 370863.0
Median 5333993 363911.2
Maximum 818095 6 499045.7
Minimum 3206964 230616.9
Sti. Dev. 1542903 82236.58
Skewness 0.129537 -0.083007
Kurtosis 1.866742 1.904852

Jarque-Bera 1.066266 0974012
Probability 0.586764 0614463

Sum 10853599 7045356,
Sum Sq. Dev.| 4.28E+11 1.22E+11

Observations 19

E |[Path = f4#sp03husiness |[DB = nane |[WF = samplel

<2 13> A ALt

Correlation Matrix

GDP CONSUWP...
1.000000 0.893942
CONSUMP...| 0.993342 1.000000

=] |[Path = fi#sp03Wbusiness |[DB = nane |[WF = samplel

HE 1 EViews A&

29 ™

=

[e]
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Equation Specification

Equation specification
Dependent vaniable followed by list of regrezsors including &R A
and PDL termns. OF an explicit equation like v=c[1]+c[2]%.

consumption ¢ gdp|

Estimation settings
:

Method: [L5 - Least Squares [MLS and ARMA] |

Cancel
1990 2008 Q

Sample:
Options
6% S0l 253 avle BAE Uels £NFEE FABGL A o]
A ZE&WM4 (2] iconsumption), A5EH(0) @ EYHRF(AS: gdp)E YHsa
KE T2 <19 15>9 22 435 F#r}

rr

(A53)1970d  1/4% 71458 2008 4/4271747] SUHFEEAAEE HER
gdpq70-08.x1s& ©]&-3kef th&5& Hste}

-gdpq70-08.x1s°] Y=
—-gdpAlEE AAZAEL st (e, ALZEZAHL Census X-122 st X-11 method®
additiveE A ¥3ste}h)

-AAd ZAHE gdp(gdp_sa)E 2IAZ W33 lgdp saAlES WHEDL 19SS 19
B}

-lgdp_sas TH5WHSFR st AIZFFEA(time trend)E SHWHFR 3 @3 A
By ZF,y,= +zt+ & FEF F(old AFAE @trendz® FEAISHHE H)
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Mo
N
o
£y
olN
)
o
)
re
o
ey

kS AN, AR 2P

SE
re
o,
e
ol\

%3 EViews — [Equation: UNTITLED Workfile: SAMPLET]

[ File Edit Objects View Procs Quick Options Window Help - 8%
“iew| Procs | Objects| Print| Mame|Freeze| Estimate|Forecast| Stats|Resids|
Dependent “ariable: CONSUMPTION
Method: Least Sguares
Date: 03/16/09 Time: 19:23
Sample; 1990 2008
Included observations: 19
Wariable Coefiicient  Std. Eror  t-Statistic  Prob.
C 7380130 8247473 5543346 0.0000

GDP 0828770 0014208 3728785  0.0000
R-sguared 0987921  Mean dependent var 370863.0
Adjusted R-sguared 0987210  S.D. dependent var §2236.58
S.E. of regression 9300.260  Akaike info criterion 2.1277
Sum sguared resid 147E+H9  Schwarz criterion 21.31218
Log likelihood -199.5213  F-statistic 1390.383
Durbin-¥atson stat 0728260  Prob(F-statistic) 0.000000

] || Path = fi#sp03husiness |[DB = none |[WF = sample]

(2) 05 3] 914

033 AERES FASH] daide Fulwol A Quick/Estimate equations Al
g5} H Equation Specification th3l=al7F Yeldt),

= Eo] AHE 2AHH gp/l A= gdp ¥ AATE gdpoll G&FS W=t
st Hs3ARES FAMG sk e <" 1659 o] FTHHS
(lgdp_sa), 3 (0) 2 2709 ¢ AW% gdp(lgdp_sa(-1)) 2 A=A

>~ =
T =
L
—|—E

T 5 P2
JX gdp(lgdp_sa(-2))E &8t K= W <ay 17>3 e 235 .
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<19 16> vs3FRd F44

Equation Specification

Equation specification

Dependent vaniable followed by list of regrezsors including &R A
and PDL termns. OF an explicit equation like v=c[1]+c[2]%.

lodp_za clgdp_sal-1] lgdp_zal-2]

E stimation settings
K
Method: [L5 - Least Squares [MLS and ARMA] |
Cancel
Sample; [1970:1 2008:4 Q
Options

<2y 17> gAY =9 2

:,_1{

%l EViews - [Equation: UNTITLED Workfile: SAMPLEZ] =18
[ Fle Edit Obiects %iew Procs Quick Options Window Help - g %
View|Pracs | Objects| Print|Mame|Freeze| Estimate|Forecast| Stats| Resids|

Dependent Variable: LGDP_SA

Method: Least Sguares

Date: 03A16/03  Time: 20:05

Sarmple(adjusted): 1970:3 2008:4

Included obserations: 154 after adjusting endpoints

“ariable Coeficient  Std. Eror t-Statistic Frob

[ 00718686 0021885 3273023 0.0013
LGDP_SA[-1) 0853160 0084684  11.2541G6  0.0000
LGDOP_SA-2) 0041870 0084352 0496370 06204
R-sguared 0.999437  Mean dependent var 11.13110
Adjusted R-sguared 0.959429  5.D. dependent var 0.763651
S.E. of regression 0.018242  Akaike info criterion -5.180927
Sum squared resid 0.050247  Schwarz criterion -5.021765
Log likelihood 399.6213  F-statistic 134005.4
Drbin-YYatson stat 1.682506 ProbiF-statistic) 0.000000

[ |[Path = f:¥#sp0¥¥business |[DB = none |[WF = sample2

297
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(Fa) 3AEA &89 5 ViewE FE4Y Representations, Estimation Output,
f

Actual, fitted, residual, Covariance Matrix, and several tests & o1& 7}%]
E d& F Ak i <17 18>2 Actual, Fitted, Residual GraphE 2 aAl
R

<I1¥ 18> v 3| AR

1%
i
v
il
i)

B EViews - [Eguation: UNTITLED Yforkiile: SAMPLEZ]

[ File  Edit Objects Miew Procs Ouick Options  Window Help K
Vigw|Procs| Objects| Print|Mame |Freeze| Estimate|Forecast|Stats | Resids |
12.5
12.0
F11.5
11.0
-10.5
.08 | | 10.0
.04 R a Lg5
00 .Mﬁ.mmﬂ TN VAT T
. VV “UU -UV UV ¥ =4 lvu \f K *V‘f
-.04 1
-.08
-12 S A A AR R AR R R
1975 1980 1985 1990 1995 2000 2005
— Residual —— Actual —— Fitted
[} |[Path = ttsp0Sthusiness |[DB = none |[WF = sampls2

(3) o= (Forecasting)

equation tool barel A Procs/ForecastE &g
ATt

o & 5o sample2.wile] A EE o] &3lo] 200213 2 200339 FLFS
A a7 22 A2 i ",

A, workfile windowol 4] Proc/structure-resize current pageE Al # 3%t
1990 2003< o = gk},

A4, T <9 19>¢} Zo] SHugo s WA Folof i (A=
2002%-€ 20033 7}A])

AA, Quick/Estimate equations AEste] @3 ARY S HAAsta F=4H7|3¢H

[e] pui

ol

e AAIL e FHAE T2

&

s}
=

2
e

o
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P [=[ 3]

File Edit Objects Miew Procs Ouick Options  Window Help

Vi WlF‘mcleblectsl Save|Label+/-| ShowlFetchIStorelDe\etelGen
RIC S

-|0] x|
‘Wide+| Ins
PRICE

[
2.300000 =]
2.250000
2.200000
2110000
1.940000
1.970000
2.060000
2.020000
2.000000
1.900000
500000

4

B || Path = c##feviews3 |[DE = none |[WF = sampleZ

A, Forecast® Aestd v <ad 2003 7 Fwol e
sample range for forecastel] 2002 20032 A3}, K= g
=X+ QUANTFEHE A9 2 A9 (S.E. gl SEFE g8t o=x9 #Fe
7% ALEE)

rnlru

<219 20> Forecast th3at

Forecast of QUANT Method:

Series names:

Farecast name:  |QUAMTF

BE
SE [fstitaiedi (fgrcre AHMA]
[ EH optienE)

< Static

Output:
Sample range for forecast: | Do graph
2002 2003 v| Forecast

evaluation

¥/ Insert actuals for out-of-sample
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Al A sampled 1990 20030 = 3}al Qo o] A
o 2},

~=lolx]

File Edit Objects Miew Procs Quick Options Window Help

View|Procs| Objects| Print| Name|Freeze| Sample|Genr| Sheet| Stats|Ident| Linel

Range: 199
Sample: 199 20
@ 12
B price
B guant

B resid

1.6

ag =L} 238 oo oz

— QUANTF

[ | Path = ci¥eviews3 | DB = none | WF = sampleZ?

AA A, YA] samples ¥ X(1990 2001) =2 Sk},



Stata Aj=2A04

1.Stata 7| 2 AL
2| =&M

—— — )

327 =4




302 HEZ 9 Stata Ab&AH

#5 2 Stata A&
1.Stata 7| A2
(1)Stata@t?

Stata®™ Statistics®} Data®] A= 19801 th
ek TA AZES S #7|A ok, Statarw 7 AE
o]st & AAAToAE de o] &=L Ut

Stata:x SAS @ SPSSE T} 2009 =A /AEEP O} o]
A ko =l 2 olf = Stata’t v 2 A

dk m=ke] StataCorpZ} 7N
Hl E5k AL3] et B8,

tlo ol\

ol

%7:” EH?]Z]% Z 7]
o

H
ZHA AL QL 7] s

Ll

AA, Statat SAEAL F2E do]y #¥](data management)<} 1] oA
g 75s 7HA AL At

=4, Statax FHAT SAEA ] Jhsste] vl thFe Eoke] AN AE
Q9o Fetert.

A, Statat= AEHUlY 45288 T3 U

-

#7449l 7]

ofr

S gk
=

Hour
o

=

(2)Stata Al Z+s}7]

of

Stataolo]| & ZE st <1y 1> o] Results &, Review %, Variables
% Command & 5 4719 o] veldrt,
e Command % : A&suAt 3= HEH =
e Review & : Command ol 43 = 2

AE HHEES 3 A F2e command Fol| T WHEHFo] YR UHH
o
e Variables % : ©loly T} o
ol W HH 55 Ho F= &
o Results & : Stata HHF |
& H2E YAolnw HALSH

b5 et

Lo



AFdAsE @ ol &3 A5

<1¥ 1> Stata 47019

303

o

CifProgian FleswSiaald

(3o Ay

StataolA] WHE APA 7= W= HHAE dHs = WY I
(dialog box)& ©o]&3l+= W 5 27FA17F Q).

Qe shs

il

D @

Command “FollA WHEHE A deste] AHE HA APkt Command ol
Al Stata ZE29 WFol] 9= dolH Sl auto.dtas EHEolE WH U
sysuseg ©]-&3to] Command FellA b5 o] g3t EE AW <1d 1>
o] <1¥ 2>¢} o] Weltt,

sysuse auto

Statal= B& FRel Wejolzh 91v] Mol o] % B S9A Bgehu @7
bl ek B3 ol 8ok Suatasl B BdelE e+ A 5
Wedolg ok g 28 A5 o Wl g e

oft
N
oft
o
25
F{F

aof



304 H-Z 2 Stata AFEAY

o] vrehbed 1

summarize EH-@}%
s 0kE F2W <19 4>

! 2
oA aobEAFE TauA i WEE ddd ¥

Jat

8 Stata/SE 10,0 - CiWProgram FilesWstatal WadoWbaseWaWaulo, dia
e Edh Do Graphcs. Ssics
B-U6- B8 &- o-8

Faviaw

Command
T sysuseat

Vaisbles
Label To,..| F
Wiake and Mode
Mieage (ripg)

Hapar Rocard |
i

ooty oot
?mn“ e

CifProgian FleswSiaald

= summarize - Summary statistics

Main [ bw/it/in | Weiahts|

Yariables: {leave empty for all variables)

| price mpg v
Examples: yre all variables starting with "yr”
wyz-abc all variables between xyz and abe
Options

(®) Standard display
(O Display additional statistics
Mo display! just calculate mean

[JUse variable's display format
Separator line every W variables {set 0 for none)

[ oKk [ Cancel |[ submi |
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<719 4> summarize A3

. db summarize

. summarize price mpg

wvariahle | Ohs Mean std. Dev. Min Max
price 74 6165.257 20405_406 3201 15906
mpg 74 21.2973 5.785503 12 41

I, <™ 3¢9 summarize W39 OptionsollA] Display additional

tisticsE AHsta K& ZEstW <17 5>¢F o] W94 (percentiles),
=92k (50%), EAM(variance), S (skewness), FH%E(kurtosis) 5 Th¥3 QoF
E Al &k
(e} [¢]

<71¥ 5> summarize ZA3(AAZAF)

. summarize price, detail

Price

Percentiles Smallest

1% 3201 3201

5% 3748 3200
10% 3805 3667 obs 74
25% 4195 3748 sum of wgt. 74
50% 5006. 5 Mean 6165.257
Largest std. Dew. 2949.496

75 6342 13466
Q0% 11385 13584 varjance B699526
Gox 13466 14500 sSkewness 1.653434
GO 15906 15906 Kurtosis 4.819188

(4)Statag Data set THE7]
MStatadl A DA Aas s

Stata°l A fx}ﬁr “rx}e 3};@ Sk
Editor & o
Data EditorE& O] o]— W o w2
A} Command Fol A edit HEH =
S0 X =t AAgA] HolEHE

ol
-

<
g o] &3 WU °] 4=
I -Data editor® A€}
W <aY 6>3 22 Data Editor 9]
W fASHA dlelHE E s

gL
EE
L
5
ko)
=
F[F OE J
oMy o
__l-a 2 &
(nt
(]

o

1% o
ol
o
s

g

H
o] 7% input WHlZ BEL F Utk B Sof A=w-
= o
=



306 H-Z 2 Stata AFEAY

<71¥ 6> Data Editor &

B Data Editor E”EWE
vari[1] = |
ke
L1 <
bl
<3\ ¥

<9 7> inputE o]&3%k dolE AE

. dinput year strl0 region grdp

year region grdp
. 2005 M2 1500
. 2005 BT 1200
. 2005 A5 1300
. end

AT

Stata t©lelE e A= dtaolth. FHlwolA File-Opens ©]83}¢]
Stata "olg yd& EHE

S <y &3 o] R A E ASCII-TEXT #d& Stata W= &
Eolo7] 9l E WA FH Tl A File-import-ASCII data created by a
spreadsheet S A ¥lslo] <19 9>9F 722 d3}3o] yeEupA ASCIT-TEXT 3o
g 9x¢ AYd DelimiterE®: A= F1 KE ZYsid <29 8>9
ASCII-TEXT ¥4 Stata W= E7 Eo2t},

ol#@ A Stata WE EH# £ HFULS File-saveE A€ T HA3 v)dE
glo} d () samplel.dta)S A A3 FH Stata dHloly IFLd=Z AGH
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<71 8 ASCIT-TEXT s+

P samplel - HI=2Z:

DHE(EY WEE) M0 EHIIW
CEEH)

bear consumption gdp

1998 238616.9 328696 .4
1991 249710.8 358819.9
1992 265432 .3 371433.0
1993 281196.7 394215.8
1994 3825644 427868.2
1995 329755.3 4670899.2
1996 3527880 499789.8
1997 363911.2 523834.7
1998 325361.8 487183.5
1999 IS7E16.3 533399.3
208688 382398.2 L7866 .5
281 4g1191 .4 680865, 9
28682 431484 .2 642748 .1
28683 438877 .0 662654 .8
2884 431962 .4 693995.5
2805 L4882 ¥23126.8
2886 478445 6 768251.2
28087 492677 .6 7oBes57.0
20eg 499845 7 818895.6
< >

<71¥ 9> import t©3}

& insheet - Import ASCII data

%

ASCI dataset filename:

|G:WBOOKWEconometrics‘v\"samplel.txt

| Browse... ]

Mew variable names: (optional)

Storage type
& Use default O Faorce float

Delimiter

O Automatically determine delimiter
@1
O Comma-delimited data
O User-specified delimiter

[ Replace data in memary []Preserve variable case

O Force double

Lok JI

Cancel | [ Submit |

307
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(G)delg el 7]E g o]

Stata®] &3 Fo| shub= HelE 7t vl Atk ol

@D describe(F9A4 doF g€ = €)

Contains data
obs:

19

vars: 3

size: 266 (99.9% of memory freel)
storage display walug

variable name type  format Tahel

year int %8.0g

consumption float %5.0g

gdp float %9.0g

Sorted by:

Note: dataset has changed since last saved

@ list

oy 9de] BE FES Results Fol 2= HolFEr.

year  COnSum-~n gdp

1 1990 230616.9 320696.4

& 1001 249710 350819.9

3. 1992 265432.3 371433

4 1993 281196.7 394215.8

5 1994 302564.4 427868, 2

4] 16065 326755.3 4670095, 2

7. 1996 352708 499789. 8

3. 1997 363911.2 523034.7

9 1908 325361.8 487183.5

10, 1999 357016.3 5333099, 3
A 2000 3B230R.2 578664.5
12. 2001 401191 .4 600865, 9
13. 2002 431484.2 642748.1
14. 2003 430077 662654. 8
A5 2004 4315962.4 609309065, 5
14, 2005 448841.2 ¥23126.8
g 7 2006 470445.6 760251.2
18. 2007 492677.6 FOROS7
1%. 2008 490045.7 818055.6

= QSRR B b R
drst 7z Mgl AFFEH, dasdel W, does T VeAd AREe
BolFET,
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@ rename

ojm] Folxl WgolgS WAstuA & o AMEte W oot

rename consumption consume
@ sort

delHE At HHolZ oy W7t d& A5 o' HEE VFoem A
3t Q0 AE AA3] Folof g}

sysuse auto
sort price
‘list make price in 1/10

make price

Merc. Zephyr
chav. chevetrte
Chev. Monza
Toyota Corolla
subaru

291
299
667
748
798

L s L
W W W

799
829
895
955
, 984

AMC Spirit
Merc. Bobcat
Renault Le car
Chev. Nova
Dodge Colt

(SRR RN )
W W W W

i

(F31) bysort M#Ho= byet sort7F A3tE Ao = bye Stataol Al prefix®] 3
FAH oA 7]ES 9v] gk,

o\

® summarize

o' W] ao FAF(HELE, EEHA T)& A st W HE oot

'summarize price

variahle | Ohs Mean std, Dev. Min Max

price | 74 6165.257 2949,496 3291 15906
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® drop

EBEREE

o|t},

sysuse auto
drop price mpg

TC =

= o~
= B EH‘W_

sysuse auto
drop _all

il

=

o8 WFE =+

At

5

A

sk
-
1
32

@ generate(&] A gen)

710 s

use ‘<3l vl E E>samplel.dta”, clear

gen In_consume

ol g3l AEE WEE

log(consumption)

Tn_con-e CoNsum-n

1 12.34851 230616.9

2. 12.42806 249710

3. 12.48911 2654323

4 1254681 281196.7

] 12.62005 302564.4

5} 12.70611 329755.3

T 12.7734 352708

. 12.80467 363911.2

=} 12.69269 325361.8

10. 12.78554 357016.3
¥ b Y 12.85422 382398, 2
12. 12.90219 401191.4
1s. 12.97499 4314842
14. 12.97172 430077
15. 12.97609 431962.4
14, 13.00442 448841.2
17. 13.06144 470445.6
18. 13.10761 402677.6
15. 13.12045 40900457

hui
fB4

ully

A

ol
S

rlr

BZ2 2 Stata A&

29 1

=

[e]

MEE A 91stel Mg Wl
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il)dropo. 2 ojw -’F‘é% AP sjA HolE ddelM Y WgE
%’ioixlt AL obya oMt Abekxitt. whebA ol okl AHAlE WA
st7] $1si A= File-Save & oAl A Fe| Fojof shu},

i E
om 53

=z =
= =1
= ol

use ‘<3| A E F>samplel.dta”, clear
gen var2 = _n

list var2
warz
1 1
2 2
3 3
4 4
5 5
a. 6
7. 7
8. B
9. o
10. 10
11 11
12 12
13 13
14 14
15 15
1a 16
17 17
18 18
15 19
replace
71 WFY e AR go® giAsteE W oo,

replace gdp = gdp/1000

o] generate®} replaced AW WHE WHEE W= 783504
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=2 2 Stata AF&AH

2.7l =224

(Hd 297
O 2=
slaEaHe e WEololt.

. histogram In_consume

o~ 4
o
>
z_|
8

|o'_

o

12.4 12.6 12.8 13
In_consume

@ E =

T owge] RE $EAES XY AW EASE geojolt

twoway(scatter consumption gdp)

@ d 1=

twoway (connected gdp year)
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500000 600000 700000 800000

400000
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000008 00000Z ooooo% mooooom 00000 00000
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i

corr (consumption gdp)
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corr consumption gdp

(ohs=15)
| Cons um--n gdp
consumption 1. 0000
gdp 0.9939  1.0000

3.3 =4
(D3] &4

A2 Yee 2u@ss 24991 5

3

25 (gdp)3} ZH](consumption)2]

2},

reg consumption gdp

Source 55 df Ms Number of ohs = 19
F( 1. 177 = 1390.38
model 1.2026e+11 1 1.2026e411 Prob > F = 0.0000
Residual 1.4704e+09 17 86494821.6 R-squared = 0.9879
Ad] R-squared = 0.9872
Total 1.2173e+11 18 6.76292+09 ROOT MSE = 089300.3
consumption coef. std. Err. T Pt [95% conf. Interwval]
gdp - 9297702 - 0142076 37.29 0. 000 -4997948 - 5597456
_cons 73801.32 8247.479 8.95 0. 000 56400. 66 91201.98
Stataol A= WHo AAYA3rr 274, viaz, PE 5 gdFd ez A%
== = 1 O = =) .
fct. o] F 27 FEEY AFEE H$E r-class#til sl return list@
= L= JYe) = — = 3 S 2=
= BEEs g9atd AE r-classE &1 F .
=) 13 = O = ES 5 = L = = o M, =
ghH, REES FAS F EEHE dyse] 2z, WaR, 34, g 59

reg consumption gdp
ereturn list
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scalars:
e(N) = 19
edf_m) = 1
efdf_r) = 17
e(F) = 1390.383419106143
e(r2) = .987920B467506339
e(rmse) = 09300.259224737087
e(mss) = 120260965856.9591
e(rss) = 1470411968. 004223
efrz_a) = .9872103083242005
2111 = -199.5213420925717
ef11_03 = -241.475946842314
macros:
ef(cmdline) : "regress consumption gdp'
e(titlel "Linear regression”
e(vce) ols"
e(depyar) consumption”
e(cmd) @ "regress”
e(properties) : " 2
efpredict) @ "regres_p"
efmodel) : "ols"
efastat_cmd) : “regress_sastat"
matrices:
efh) : 1 x2
e(v) @ 2 x 2
=z = A=)
(2)+5 3] A4
- o SE-SO. =
g2k 74 (price)ol 7k whd el X (mpg) ok W] 71 = (rep78)ol F&F& L=th
= =& O =3 =)
= UsIALE S FA3IvaL sk}

. Sysuse auto
. reg price mpg rep78

Source 35 df M3 Number of ohs = (]
F{ 2, 6E) = 11.06

mode] 144754063 2 72377031.7 Prob > F = 0.0001
Residual 432042896 66 6546104.48 R-squared = 0.2510
Ad] R-squared = 0.2283

Total 576796959 68 B482308.22 ROOT MSE = 2558.5
price coef. std. Err. ko Pt [25% conf. Interwval]
mpy —-271.6425 57.77115 —A4.70 0. 000 -3B86.9864 -156.20987
rep?s 666. 9568 342.3559 1.95 0. 056 -16.5789 1350.492
_cons 9657.754 1346.54 F.17 0. 000 6969.3 12346.21
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> AfEER
0 z
0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
0.0 0.0000 0.0040  0.0080  0.0120 0.0160 0.0199  0.0239  0.0279  0.0319  0.0359
0.1 0.0398  0.0438  0.0478  0.0517  0.0557 0.0596 0.0636  0.0675 0.0714  0.0753
0.2 0.0793  0.0832  0.0871  0.0910  0.0948  0.0987  0.1026  0.1064  0.1103  0.1141
0.3 0.1179  0.1217  0.1255  0.1293  0.1331  0.1368  0.1406  0.1443 0.1480  0.1517
0.4 0.1554  0.1591  0.1628  0.1664 0.1700  0.1736  0.1772  0.1808  0.1844  0.1879
0.5 0.1915 0.1950  0.1985  0.2019  0.2054  0.2088  0.2123  0.2157  0.2190  0.2224
0.6 0.2257  0.2291  0.2324  0.2357  0.2389  0.2422  0.2454  0.2486  0.2518  0.2549
0.7 0.2580  0.2612  0.2642  0.2673  0.2704  0.2734  0.2764  0.2794  0.2823  0.2852
0.8 0.2881  0.2910  0.2939  0.2967  0.2995 0.3023  0.3051  0.3078 0.3106  0.3133
0.9 0.3159  0.3186 0.3212  0.3238  0.3264  0.3280  0.3315 0.3340  0.3365  0.3389
1.0 0.3413  0.3438  0.3461  0.3435  0.3508  0.3531  0.3554  0.3577  0.3599  0.3621
1.1 0.3643  0.3665 0.3686  0.3708  0.3729  0.3749  0.3770  0.3790  0.3810  0.3830
1.2 0.3849  0.3869  0.3838  0.3907  0.3925  0.3944  0.3962  0.3980  0.3997  0.4015
1.3 0.4032  0.4049  0.4066  0.4082  0.4099  0.4115  0.4131  0.4147 0.4162  0.4177
1.4 0.4192  0.4207  0.4222  0.4236  0.4251  0.4265  0.4279  0.4292  0.4306  0.4319
1.5 0.4332  0.4345  0.4357  0.4370  0.4382  0.4394  0.4406  0.4418  0.4429  0.4441
1.6 0.4452  0.4463  0.4474  0.4484  0.4495  0.4505  0.4515 0.4525 0.4535  0.4545
1.7 0.4554  0.4564  0.4573  0.4582  0.4591  0.4509  0.4608  0.4616  0.4625  0.4633
1.8 0.4641  0.4649  0.4656  0.4664  0.4671  0.4678  0.4686  0.4693  0.4699  0.4706
1.9 0.4713  0.4719  0.4726  0.4732  0.4738  0.4744  0.4750  0.4756  0.4761  0.4767
2.0 0.4772  0.4778  0.4783  0.4788  0.4793  0.4798  0.4803  0.4808  0.4812  0.4817
2.1 0.4821  0.4826  0.4830  0.4834  0.4838  0.4842  0.4846  0.4850  0.4854  0.4857
2.2 0.4861  0.4864  0.4868  0.4871  0.4875  0.4878  0.4881  0.4884  0.4887  0.4890
2.3 0.4893  0.4896  0.4808  0.4901  0.4904  0.4906  0.4909  0.4911  0.4913  0.4916
2.4 0.4918  0.4920  0.4922  0.4925  0.4927  0.4929  0.4931  0.4932  0.4934  0.4936
2.5 0.4938  0.4940  0.4941  0.4943  0.4945  0.4946  0.4948  0.4949  0.4951  0.4952
2.6 0.4953  0.4955  0.4956  0.4957  0.4959  0.4960  0.4961  0.4962  0.4963  0.4964
2.7 0.4965  0.4966  0.4967  0.4968  0.4969  0.4970  0.4971  0.4972  0.4973  0.4974
2.8 0.4974  0.4975  0.4976  0.4977  0.4977  0.4978  0.4979  0.4979  0.4980  0.4981
2.9 0.4981  0.4982  0.4982  0.4983  0.4984  0.4985  0.4985  0.4985  0.4986  0.4986
3. 0.4986  0.4987  0.4987  0.4988  0.4988  0.4984  0.4980  0.4989  0.4990  0.4990
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0 t
v 0.1 0.05 0.025 0.01 0.005
1 3.078 6.314 12.706 31.821 63.657
2 1.886 2.920 4.303 6.965 9.923
3 0.1638 2.353 3.182 4.541 5.841
4 1.533 2.132 2.776 3.747 4.604
5 1.476 2.015 2.571 3.365 4.032
6 1.440 1.943 2.447 3.143 3.707
7 1.415 1.895 2.365 2.998 3.499
8 1.397 1.860 2.306 2.896 3.355
9 1.383 1.833 2.262 2.821 3.250
10 1.372 1.812 2.228 2.764 3.169
11 1.363 1.796 2.201 2.718 3.103
12 1.356 1.782 2.179 2.681 3.055
13 1.350 1.771 2.160 2.650 3.012
14 1.345 1.761 2.145 2.624 2.977
15 1.341 1.753 2.131 2.602 2.947
16 1.337 1.746 2.120 2.583 2.921
17 1.333 1.740 2.110 2.567 2.898
18 1.330 1.734 2.101 2.552 2.878
19 1.328 1.729 2.093 2.539 2.816
20 1.325 1.725 2.086 2.528 2.845
21 1.323 1.721 2.080 2.518 2.831
22 1.321 1.717 2.074 2.508 2.819
23 1.319 1.714 2.069 2.500 2.807
24 1.318 1.711 2.064 2.492 2.797
25 1.316 1.708 2.060 2.485 2.787
26 1.315 1.706 2.056 2.479 2.779
27 1.314 1.703 2.052 2.473 2.771
28 1.313 1.701 2.048 2.467 2.763
29 1.311 1.699 2.045 2.462 2.756
30 1.310 1.697 2.042 2.457 2.750
40 1.303 1.684 2.021 2.423 2.704
60 1.296 1.671 2.000 2.390 2.660
120 1.289 1.658 1.980 2.358 2.617
& 1.282 1.645 1.960 2.326 2.576
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> X-RER
2
0
A% P=0.99 0.98 0.95 0.90 0.80 0.20 0.10 0.05 0.02 0.01
1 0.000157 0.000628 0.00393  0.0158  0.0642 1.642 2.706 3.841 5.412 6.635
2 0.0201  0.0404 0.103 0.211 0.446 3.219 4.605 5.991 7.824 9.210
3 0.115 0.185 0.352 0.584 1.005 4.642 6.251 7.815 9.837 11.341
4 0.297 0.429 0.711 1.064 1.649 5.989 7.779 9.488 11.668 13.277
5 0.554 0.752 1.145 1.610 2.343 7.289 9.236 11.070 13.388 15.086
6 0.872 1.134 1.635 2.204 3.070 8.538 10.645 12.592 15.033 16.812
7 1.239 1.564 2.167 2.833 3.822 9.803 12.017 14.067  16.622 18.475
8 1.646 2.032 2.733 3.490 4.594 11.030 13.362 15.507  18.168  20.090
9 2.0838 2.532 3.325 4.168 5.380 12.242 14.684 16.919 19.679  21.666
10 2.558 3.059 3.940 4.865 6.179 13.442 15.987 18.307  21.161  23.209
11 3.053 3.609 4.575 5.578 5.989 14.631 17.275  19.675  22.618  24.725
12 3.571 4.178 5.226 6.034 7.807 15.812  18.549  21.026  24.054  26.217
13 4.017 4.765 5.892 7.042 8.634 16.985  19.812  22.362  25.472  27.688
14 4.660 5.368 6.517 7.790 9.467 18.151  21.064  23.685  26.873  29.141
15 5.229 5.985 7.261 8.547 10.307  19.311  22.307  24.996  28.259  30.578
16 5.812 6.614 7.962 9.312 11.152  20.465  23.542  26.296  29.633  32.000
17 6.408 7.255 8.672 10.085  12.002  21.615  24.769  27.587  30.995  33.409
18 7.015 7.906 9.390 10.865  12.857  22.760  25.989  28.869  32.346  34.805
19 7.633 8.567 10.117  11.651 13.716  23.900  27.204  30.144  33.687  36.191
20 8.260 9.237 10.851 12.443 14.578  25.038  28.412  31.410  35.020  37.566
21 8.897 9.915 11.591  13.240 15.445  26.171  29.615  32.671  36.343  38.932
22 9.542 10.600  12.338  14.041 16.314  27.301  30.813  33.924  37.659  40.289
23 10.196 11.293  13.091  14.848 17.187  26.429  32.007  35.172  38.968  41.638
24 10.856 11.992  13.848  15.659 18.062  29.553  33.196  36.415  40.270  42.980
25 11.524 12.697  14.611  16.473 18.940  30.675  34.382  37.652  41.566  44.314
26 12.198 13.409  15.379  17.292 19.820  31.795  36.563  38.885  42.856  45.642
27 12.879 14.125 16.151 18.114  20.703 32.912  36.741  40.113  44.141 46.963
28 13.565 14.847 16.928 18.939  21.588  34.027  37.916  41.337  45.419  48.278
29 14.256 15.574 17.708 19.768  22.475  36.139  39.087  42.557  46.693  49.583
30 14.953 16.306 18.493  30.599  23.364  36.250  40.256  43.773  47.962  50.892
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<E 4> F-EEEGH Fo5FF)

vl 1 2 3 4 5 6 7 8 9 10 12 15 20 24 30 40 o
1 |161.45 199.50 215.71 224.58 230.16 233.99 236.77 238.88 240.54 241.88 243.91 245.95 248.01 249.05 250.09 241.14 254.31
2 |18.51 19.00 19.16 19.25 19.30 19.33 19.35 19.37 19.38 19.40 19.41 19.43 19.45 19.45 19.46 19.47 19.50
3 110.13 9.55 9.28 9.12 9.01 8.94 8.89 8.85 8.81 8.76 8.74 8.70 8.66 8.64 8.62 8.59 8.53
4 |7.71 6.94 6.59 6.39 6.26 6.16 6.09 6.04 6.00 5.96 5.91 5.86 5.80 5.77 5.75 5.72 5.63
5 |6.61 5.79 5.41 5.19 5.05 4.95 4.48 4.82 4.77 4.74 4.68 4.62 4.56 4.53 4.50 4.46 4.37
6 |5.99 4.74 7.35 4.12 3.94 3.87 3.79 3.73 3.68 3.64 3.57 3.51 3.44 3.41 3.38 3.34 3.23
7 |5.59 4.74 4.35 4.12 3.97 3.87 3.79 3.73 3.68 3.64 3.57 3.51 3.44 3.41 3.38 3.34 3.23
8 |5.32 4346 4.07 3.84 3.69 3.58 3.50 3.44 3.39 3.35 3.28 3.22 3.15 3.12 3.08 3.04 2.93
9 |5.12 4.26 3.86 3.63 3.48 3.37 3.29 3.23 3.18 3.14 3.07 3.01 2.94 2.90 2.84 2.83 2.71
10 [4.96 4.10 3.71 3.48 3.33 3.22 3.14 3.07 3.02 2.98 2.91 2.85 2.77 2.74 2.70 2.66 2.54
11 [4.84 3.98 3.59 3.36 3.20 3.09 3.01 2.95 2.90 2.85 2.79 2.72 2.65 2.61 2.57 2.53 2.40
12 | 4.75 3.89 3.49 3.26 3.11 3.00 2.91 2.85 2.80 2.75 2.69 2.62 2.54 2.51 2.47 2.43 2.30
13 [ 4.67 3.81 3.41 3.18 3.03 2.92 2.83 2.77 2.71 2.67 2.60 2.53 2.46 2.42 2.38 2.34 2.21
14 14.60 3.74 3.34 3.11 2.96 2.85 2.76 2.80 2.65 2.60 2.53 2.47 2.39 2.35 2.31 2.27 2.13
15 [4.54 3.68 3.29 3.06 2.90 2.79 2.71 2.64 2.59 2.54 2.48 2.40 2.33 2.29 2.25 2.20 2.07
16 |4.49 3.63 3.24 3.01 2.85 2.74 2.66 2.59 2.54 2.49 2.42 2.35 2.28 2.24 2.19 2.15 2.01
17 14.45 3.59 3.20 2.96 2.81 2.70 2.61 2.55 2.49 2.45 2.38 2.31 2.23 2.19 2.15 2.10 1.96
18 |4.41 3.55 3.16 2.93 2.77 2.66 2.58 2.51 2.46 2.41 2.34 2.27 2.19 2.15 2.11 2.06 1.92
19 |4.38 3.52 3.13 2.90 2.74 2.63 2.54 2.48 2.42 2.38 2.31 2.23 2.16 2.11 2.07 2.03 1.88
20 [ 4.35 3.49 3.10 2.87 2.71 2.60 2.51 2.45 2.39 2.35 2.28 2.20 2.12 2.08 2.04 1.99 1.84
21 | 4.32 3.47 3.07 2.84 2.68 2.57 2.49 2.42 2.37 2.32 2.25 2.18 2.10 2.05 2.01 1.96 1.81
22 |4.30 3.44 3.05 2.82 2.66 2.55 2.46 2.40 2.34 2.30 2.23 2.15 2.07 2.03 1.98 1.94 1.78
23 | 4.28 3.42 3.03 2.80 2.64 2.53 2.44 2.37 2.32 2.27 2.20 2.13 2.05 2.01 1.96 1.91 1.76
24 14.26 3.40 3.01 2.78 2.62 2.51 2.42 2.36 2.30 2.25 2.18 2.11 2.03 1.98 1.94 1.89 1.73
25 |4.24 3.39 2.99 2.76 2.60 2.49 2.40 2.34 2.28 2.24 2.16 2.09 2.01 1.96 1.92 1.87 1.71
26 |4.23 3.37 2.98 2.74 2.59 2.47 2.39 2.32 2.27 2.22 2.15 2.07 1.99 1.95 1.90 1.85 1.69
27 14.21 3.35 2.96 2.73 2.57 2.46 2.37 2.31 2.25 2.20 2.13 2.06 1.97 1.93 1.88 1.84 1.67
28 14.20 3.34 2.95 2.71 2.56 2.45 2.36 2.29 2.24 2.19 2.12 2.04 1.96 1.91 1.87 1.82 1.65
29 |4.18 3.33 2.93 2.70 2.55 2.43 2.35 2.28 2.22 2.18 2.10 2.03 1.94 1.90 1.85 1.81 1.64
30 | 4.17 3.32 2.92 2.69 2.53 2.42 2.33 2.27 2.21 2.16 2.09 2.01 1.93 1.89 1.84 1.79 1.62
40 14.08 3.23 2.84 2.61 2.45 2.34 2.25 2.18 2.12 2.08 2.00 1.92 1.84 1.79 1.74 1.69 1.51
60 |4.00 3.15 2.76 2.53 2.37 2.25 2.17 2.10 2.04 1.99 1.92 1.84 1.75 1.70 1.65 1.59 1.39
120 |3.92 3.07 2.68 2.45 2.29 2.18 2.09 2.02 1.95 1.91 1.83 1.75 1.66 1.61 1.55 1.50 1.25
 3.84 3.00 2.60 2.37 2.21 2.10 2.01 1.94 1.88 1.83 1.75 1.67 1.57 1.52 1.46 1.39 1.00

ni EAS ARE v 2R AFE.



AGAA : o2t A 521
<E 4(A%)> F-REE1G Fo5F)
vyl | 1 2 3 4 5 6 7 8 9 10 12 15 20 24 30 40 o
1 4052.18 4999.50 5403.35 5624.58 5763.65 5858.99 5928.36 5981.07 6022.47 6055.87 6106.31 6157.28 6208.73 6234.63 6260.65 6286.78 6365.86
2 198.50 99.00 99.17 99.25 99.30 99.33 99.36 99.37 99.39 99.40 99.42 99.43 99.45 99.46 99.47 99.47 99.50
3 |34.12 30.82 29.46 82.71 28.24 27.91 27.67 27.49 27.35 27.23 27.05 26.87 26.69 26.60 26.50 26.41 26.13
4 121.20 18.00 16.69 15.98 15.52 15.21 14.98 14.80 14.66 14.55 14.37 14.20 14.02 13.93 13.84 13.75 13.46
5 [16.26 13.27 12.06 11.39 10.97 10.67 10.46 10.29 10.16 10.05 9.89 9.72 9.55 9.47 9.38 9.29 9.02
6 [13.7510.92 9.78 9.15 8.75 8.47 8.26 8.10 7.98 7.87 7.72 7.56 7.40 7.31 7.23 7.14 6.88
7 112.25 9.55 8.45 7.85 7.46 7.19 6.99 6.84 6.72 6.62 6.47 6.31 6.16 6.07 5.99 5.91 5.65
8 |11.26 8.65 7.59 7.01 6.63 6.37 6.18 6.03 5.91 5.81 5.67 5.52 5.36 5.28 5.20 5.12 4.86
9 ]10.56 8.02 6.99 6.42 6.06 5.80 5.61 5.47 5.35 5.26 5.11 4.96 4.81 4.73 4.65 4.57 4.31
10 ]10.04 7.56 6.55 5.99 5.64 5.39 5.20 5.06 4.94 4.85 4.71 4.56 4.41 4.33 4.25 4.17 3.91
11 19.65 7.21 6.22 5.67 5.32 5.07 4.89 4.74 4.63 4.54 4.40 4.25 4.10 4.02 3.94 3.86 3.60
12 19.33 6.93 5.95 5.41 5.06 4.82 4.64 4.50 4.39 4.30 4.16 4.01 3.86 3.78 3.70 3.62 3.36
13 19.07 6.70 5.74 5.21 4.86 4.62 4.44 4.30 4.19 4.10 3.96 3.82 3.66 3.59 3.51 3.43 3.17
14 18.86 6.51 5.56 5.04 4.70 4.46 4.28 4.14 4.03 3.94 3.80 3.66 3.51 3.43 3.35 3.27 3.00
15 |8.68 6.36 5.42 4.89 4.56 4.32 4.14 4.00 3.89 3.80 3.67 3.52 3.37 3.29 3.21 3.13 2.87
16 |8.53 6.23 5.29 4.77 4.44 4.20 4.03 3.89 3.78 3.69 3.55 3.41 3.26 3.18 3.10 3.02 2.75
17 18.40 6.11 5.19 4.67 4.34 4.10 3.93 3.79 3.68 3.59 3.46 3.31 3.16 3.08 3.00 2.92 2.65
18 [8.29 6.01 5.09 4.58 4.25 4.01 3.84 3.71 360 3.51 3.37 3.23 3.08 3.00 2.92 2.84 2.57
19 [8.18 5.93 5.01 4.50 4.17 3.94 3.77 3.63 3.52 3.43 3.30 3.15 3.00 2.92 2.84 2.76 2.49
20 |8.10 5.85 4.94 4.43 4.10 3.87 3.70 3.56 3.46 3.37 3.23 3.09 2.94 2.86 2.78 2.69 2.42
21 18.02 5.78 4.87 4.37 4.04 3.81 3.64 3.51 3.40 3.31 3.17 3.03 2.88 2.80 2.72 2.64 2.36
22 17.95 5.72 4.82 4.31 3.99 3.76 3.59 3.45 3.35 3.26 3.12 2.98 2.83 2.75 2.67 2.58 2.31
23 |7.88 5.66 4.76 4.26 3.94 3.71 3.54 3.41 3.30 3.21 3.07 2.93 2.78 2.70 2.62 2.54 2.26
24 |7.82 5.61 4.72 4.22 3.90 3.67 3.50 3.36 3.26 3.17 3.03 2.89 2.74 2.66 2.58 2.49 2.21
25 | 7.77 5.57 4.68 4.18 3.86 3.63 3.46 3.32 3.22 3.13 2.99 2.85 2.70 2.62 2.54 2.45 2.17
26 |7.72 5.53 4.64 4.14 3.82 3.59 3.42 3.29 3.18 3.09 2.96 2.81 2.66 2.58 2.50 2.42 2.13
27 |7.68 5.49 4.60 4.11 3.78 3.56 3.39 3.26 3.15 3.06 2.93 2.78 2.63 2.55 2.47 2.38 2.10
28 |7.64 5.45 4.57 4.07 3.75 3.53 3.36 3.23 3.12 3.03 2.90 2.75 2.60 2.52 2.44 2.35 2.06
29 17.60 5.42 4.54 4.04 3.73 3.50 3.33 3.20 3.09 3.00 2.87 2.73 2.57 2.49 2.41 2.33 2.03
30 [7.56 5.39 4.51 4.02 3.70 3.47 3.30 3.17 3.07 2.98 2.84 2.70 2.55 2.47 2.39 2.30 2.01
40 |7.31 5.18 4.31 3.83 3.51 3.20 3.12 2.99 2.89 2.80 2.66 2.52 2.37 2.29 2.20 2.11 1.80
60 |7.08 4.98 4.13 3.65 3.34 3.12 2.95 2.82 2.72 2.63 2.50 2.35 2.20 2.12 2.03 1.94 1.60
120 | 6.85 4.79 3.95 3.48 3.17 2.96 2.79 2.66 2.56 2.47 2.34 2.19 2.03 1.95 1.86 1.76 1.38
& 16.63 4.61 3.78 3.32 3.02 2.80 2.64 2.51 2.41 2.32 2.18 2.04 1.88 1.79 1.70 1.59 1.00
i A AFE v FR] AfE




322 BE3FAEAR
<3¥ 5> Durbin-Watson (5% #-9J4=)
k=1 ) K K= K'=5

" a du a du a du a dy a v
15 | 1.077  1.361 | 0.946  1.543 | 0814  1.750 | 0.685  1.977 | 0.562  2.220
16 | 1.106  1.371 | 0.982  1.539 | 0.857  1.728 | 0.734  1.935 | 0.615  2.157
17 | 1133 1381 | 1.015  1.53 | 0.897  1.710 | 0.779  1.900 | 0.664  2.104
18 | 1158 1.301 | 1.046  1.535 | 0.933  1.696 | 0.820  1.872 | 0.710  2.060
19 | 1180  1.410 | 1.074  1.53 | 0.967  1.685 | 0.859  1.848 | 0.752  2.023
20 | 1.200  1.411 | 1.100  1.537 | 0.998  1.676 | 0.894  1.828 | 0.792  1.991
21 | 1.221 1420 | 1.125  1.538 | 1.026  1.669 | 0.927  1.812 | 0.829  1.964
20 | 1.239  1.420 | 1.147  1.541 | 1.053  1.664 | 0.958  1.797 | 0.863  1.940
23 | 1.257 1437 | 1.168  1.543 | 1.078  1.660 | 0.986  1.785 | 0.895  1.920
24 | 1.273 1446 | 1.18 1546 | 1.101  1.656 | 1.013  1.775 | 0.925  1.902
95 | 1.288  1.454 | 1.206  1.550 | 1.123  1.654 | 1.038  1.767 | 0.953  1.886
% | 1.302  1.461 | 1.224 155 | 1.143  1.652 | 1.062  1.750 | 0.979  1.873
27 | 1.316  1.469 | 1.240  1.55 | 1.162  1.651 | 1.084  1.753 | 1.004  1.861
28 | 1.328  1.476 | 1.255  1.560 | 1.181  1.650 | 1.104  1.747 | 1.028  1.850
20 | 1.341 1483 | 1.270  1.563 | 1.198  1.650 | 1.124  1.743 | 1.050  1.841
30 | 1.352  1.489 | 1.284  1.567 | 1.214  1.650 | 1.143  1.739 | 1.071  1.833
31 | 1.363  1.49 | 1.297  1.570 | 1.229  1.650 | 1.160  1.735 | 1.090  1.825
32 | 1373 1502 | 1.309  1.574 | 1.244  1.650 | 1.177  1.732 | 1.109  1.819
33 | 1.3 1508 | 1.321  1.577 | 1.258  1.651 | 1.193  1.730 | 1.127  1.813
34 | 1.393 1514 | 1.333  1.58 | 1.271  1.652 | 1.208  1.728 | 1.144  1.808
35 | 1402  1.519 | 1.343  1.584 | 1.283  1.653 | 1.222  1.726 | 1.160  1.803
36 | 1411  1.525 | 1.354  1.587 | 1.205  1.654 | 1.236  1.724 | 1.175  1.799
37 | 1.419 153 | 1.364  1.590 | 1.307  1.655 | 1.249  1.723 | 1.190  1.795
38 | 1.427 1535 | 1.373  1.504 | 1.318  1.656 | 1.261  1.722 | 1.204  1.792
39 | 1.435 1540 | 1.382  1.597 | 1.328  1.658 | 1.273  1.722 | 1.218  1.789
40 | 1.442 154 | 1.391  1.600 | 1.338  1.659 | 1.285  1.721 | 1.230  1.786
45 | 1.475 1566 | 1.430  1.615 | 1.383  1.666 | 1.336  1.720 | 1.287  1.776
5 | 1.503  1.585 | 1.462  1.628 | 1.421  1.674 | 1.378  1.721 | 1.33%5  1.771
5 | 1.528  1.601 | 1.490  1.641 | 1.452  1.681 | 1.414  1.724 | 1.374  1.768
60 | 1.549  1.616 | 1.514  1.652 | 1.480  1.680 | 1.444  1.727 | 1.408  1.767
65 | 1.567  1.620 | 1.536  1.662 | 1.503  1.696 | 1.471  1.731 | 1.438  1.767
70 | 1.583  1.641 | 1.554  1.672 | 1.525  1.703 | 1.494  1.735 | 1.464  1.768
75 | 1.508  1.652 | 1.571  1.680 | 1.543  1.709 | 1.515  1.739 | 1.487  1.770
80 | 1.611  1.662 | 1.586  1.688 | 1.560  1.715 | 1.534¢  1.743 | 1.507  1.772
8 | 1.624  1.671 | 1.600 1.696 | 1.575  1.721 | 1.550  1.747 | 1.525  1.774
9 | 1.635  1.679 | 1.612  1.703 | 1.589  1.726 | 1.566  1.751 | 1.542  1.776
95 | 1.645  1.687 | 1.623  1.709 | 1.602  1.732 | 1.579  1.755 | 1.557  1.778
100 | 1.654  1.694 | 1.63¢  1.715 | 1.613  1.736 | 1.592  1.758 | 1.571  1.780
150 | 1.720  1.746 | 1.706  1.760 | 1.693  1.774 | 1.679  1.778 | 1.665  1.802
200 | 1.758  1.778 | 1748  1.789 | 1.738  1.799 | 1.728  1.810 | 1.718  1.820

k'= A3S A dyiigo] 4



273 A 8t 3 A5 323
k'=10
" a & a du a du a v a du
15 0.447 2.472 0.343 2.727 0.251 2.979 0.175 3.216 0.111 3.438
16 0.502 2.388 0.398 2.624 0.304 2.860 0.222 3.090 0.155 3.304
17 0.554 2.318 0.451 2.537 0.356 2.757 0.272 2.975 0.198 3.184
18 0.603 2.257 0.502 2.461 0.407 2.667 0.321 2.873 0.244 3.073
19 0.649 2.206 0.459 2.396 0.456 2.589 0.369 2.783 0.290 2.974
20 0.692 2.162 0.595 2.339 0.502 2.521 0.416 2.704 0.336 2.885
21 0.732 2.124 0.637 2.290 0.547 2.460 0.461 2.633 0.380 2.806
22 0.769 2.090 0.677 2.246 0.588 2.407 0.504 2.571 0.424 2.734
23 0.804 2.061 0.715 2.208 0.628 2.360 0.545 2.514 0.465 2.670
24 0.837 2.035 0.751 2.174 0.666 2.318 0.584 2.464 0.506 2.613
25 0.868 2.012 0.784 2.144 0.702 2.280 0.621 2.419 0.544 2.560
26 0.897 1.992 0.816 2.117 0.735 2.246 0.657 2.379 0.581 2.513
27 0.925 1.974 0.845 2.093 0.767 2.216 0.691 2.342 0.616 2.470
28 0.951 1.958 0.874 2.071 0.798 2.188 0.723 2.309 0.650 2.431
29 0.975 1.944 0.900 2.052 0.826 2.164 0.753 2.278 0.682 2.396
30 0.998 1.931 0.926 2.034 0.854 2.141 0.782 2.251 0.712 2.363
31 1.020 1.920 0.950 2.018 0.879 2.120 0.810 2.226 0.741 2.333
32 1.041 1.909 0.972 2.004 0.904 2.102 0.836 2.203 0.769 2.306
33 1.061 1.900 0.994 1.991 0.927 2.085 0.861 2.181 0.795 2.281
34 1.080 1.891 1.015 1.979 0.950 2.069 0.885 2.162 0.821 2.257
35 1.097 1.884 1.034 1.967 0.971 2.054 0.908 2.144 0.845 2.236
36 1.114 1.877 1.053 1.957 0.991 2.041 0.930 2.127 0.868 2.216
37 1.131 1.870 1.071 1.948 1.011 2.029 0.951 2.112 0.891 2.198
38 1.146 1.864 1.088 1.939 1.029 2.017 0.970 2.098 0.912 2.180
39 1.161 1.859 1.104 1.932 1.047 2.007 0.990 2.085 0.932 2.164
40 1.175 1.854 1.120 1.924 1.064 1.997 1.008 2.072 0.945 2.149
45 1.238 1.835 1.189 1.895 1.139 1.958 1.089 2.002 1.038 2.088
50 1.291 1.822 1.246 1.875 1.201 1.930 1.156 1.986 1.110 2.044
55 1.334 1.814 1.294 1.861 1.253 1.909 1.212 1.959 1.170 2.010
60 1.372 1.808 1.335 1.850 1.298 1.894 1.260 1.939 1.222 1.984
65 1.404 1.805 1.370 1.843 1.336 1.882 1.301 1.923 1.266 1.964
70 1.433 1.802 1.401 1.837 1.369 1.873 1.337 1.910 1.305 1.948
75 1.458 1.801 1.428 1.834 1.399 1.867 1.369 1.901 1.339 1.935
80 1.480 1.801 1.453 1.831 1.425 1.861 1.397 1.893 1.369 1.925
85 1.500 1.801 1.474 1.829 1.448 1.857 1.422 1.886 1.396 1.916
90 1.518 1.801 1.494 1.827 1.469 1.854 1.445 1.881 1.420 1.909
95 1.535 1.802 1.512 1.827 1.489 1.852 1.465 1.877 1.442 1.903
100 1.550 1.803 1.528 1.826 1.506 1.850 1.484 1.874 1.462 1.898
150 1.651 1.817 1.637 1.832 1.622 1.847 1.608 1.862 1.594 1.877
200 1.707 1.831 1.697 1.841 1.686 1.852 1.675 1.863 1.665 1.874




324 BE 3 FE8AX

<3 5 (A%)> Durbin-Watson (1% Fol5F)
! a dy d dy du dy d dy d dy
15 0.811  1.070 | 0.700  1.252 | 0.591  1.464 | 0.488  1.704 | 0.391  1.967
16 0.844  1.086 | 0.737  1.252 | 0.633  1.446 | 0.532  1.663 | 0.437  1.900
17 0.874  1.102 | 0.772  1.255 | 0.672  1.432 | 0.574  1.630 | 0.480  1.847
18 0.902  1.118 | 0.805  1.259 | 0.708  1.422 | 0.613  1.604 | 0.522  1.803
19 0.928  1.132 | 0.835  1.265 | 0.742  1.415 | 0.650  1.584 | 0.561  1.767
20 0.952  1.147 | 0.83  1.271 | 0.773  1.411 | 0.685  1.567 | 0.598  1.737
21 0.975  1.161 | 0.890  1.277 | 0.803  1.408 | 0.718  1.554 | 0.633  1.712
22 0.997  1.174 | 0.914  1.284 | 0.831  1.407 | 0.748  1.543 | 0.667  1.691
23 1.018  1.187 | 0.938  1.291 | 0.858  1.407 | 0.777  1.534 | 0.698  1.673
24 1.037  1.199 | 0.960  1.298 | 0.882  1.407 | 0.805  1.528 | 0.728  1.658
25 1.055  1.211 | 0.981  1.305 | 0.906  1.409 | 0.831  1.523 | 0.756  1.645
26 1.072  1.222 | 1.001  1.312 | 0.928  1.411 | 0.855  1.518 | 0.783  1.635
27 1.089  1.233 | 1.019  1.319 | 0.949  1.413 | 0.878  1.515 | 0.808  1.626
28 1.104  1.244 | 1.037  1.325 | 0.969  1.415 | 0.900  1.513 | 0.832  1.618
29 1119  1.254 | 1.054  1.332 | 0.988  1.418 | 0.921  1.512 | 0.855  1.611
30 1133 1.263 | 1.070  1.339 | 1.006  1.421 | 0.941  1.511 | 0.877  1.606
31 1.147  1.273 | 1.085  1.345 | 1.023  1.425 | 0.960  1.510 | 0.897  1.601
32 1.160  1.282 | 1.100  1.352 | 1.040  1.428 | 0.979  1.510 | 0.917  1.597
33 1.172 1.201 | 1.114  1.358 | 1.055  1.432 | 0.996  1.510 | 0.936  1.594
34 1.184  1.209 | 1.128  1.364 | 1.070  1.435 | 1.012  1.511 | 0.954  1.501
35 1.195  1.307 | 1.140  1.370 | 1.085  1.439 | 1.028  1.512 | 0.971  1.589
36 1.206  1.315 | 1.153  1.376 | 1.098  1.442 | 1.043  1.513 | 0.98  1.588
37 1.217  1.323 | 1.165  1.382 | 1.112  1.446 | 1.058  1.514 | 1.004  1.586
38 1.227  1.330 | 1.176  1.388 | 1.124  1.449 | 1.072  1.515 | 1.019  1.585
39 1.237  1.337 | 1.187  1.393 | 1.137  1.453 | 1.085  1.517 | 1.034  1.584
40 1.246  1.344 | 1.198  1.398 | 1.148  1.457 | 1.098  1.518 | 1.048  1.584
45 1.288 1.276 1.245 1.423 1.201 1.474 1.156 1.528 1.111 1.584
50 1.324  1.403 | 1.285  1.446 | 1.245  1.491 | 1.205  1.538 | 1.164  1.587
55 1.356  1.427 | 1.320  1.466 | 1.284  1.506 | 1.247  1.548 | 1.209  1.592
60 1.383  1.449 | 1.350  1.48¢ | 1.317  1.520 | 1.283  1.558 | 1.249  1.598
65 1.407  1.468 | 1.377  1.500 | 1.346  1.534 | 1.315  1.568 | 1.283  1.604
70 1.429  1.485 | 1.400  1.515 | 1.372  1.546 | 1.343  1.578 | 1.313  1.611
75 1.448  1.501 | 1.422  1.520 | 1.395  1.557 | 1.368  1.587 | 1.340  1.617
80 1.466  1.515 | 1.441  1.541 | 1.416  1.568 | 1.390  1.595 | 1.364  1.624
85 1.482  1.528 | 1.458  1.553 | 1.435  1.578 | 1.411  1.603 | 1.386  1.630
90 1.496  1.540 | 1.474  1.563 | 1.452  1.587 | 1.429  1.611 | 1.406  1.636
95 1.510  1.552 | 1.489  1.573 | 1.468  1.596 | 1.446  1.618 | 1.425  1.642
100 1.522  1.562 | 1.503  1.583 | 1.482  1.604 | 1.462  1.625 | 1.441  1.647
150 1.611  1.637 | 1.598  1.651 | 1.584  1.665 | 1.571  1.679 | 1.557  1.693
200 1.664  1.684 | 1.653  1.693 | 1.643  1.704 | 1.633  1.715 | 1.623  1.725

k'=4S A Ay 4




BAAT 1 ol BT U 325
k'=10

" dL dU dL dU dL dU dL dU dL dU

15 0.303 2.244 0.226 2.530 0.161 2.817 0.107 3.101 0.068 3.374
16 0.349 2.153 0.269 2.416 0.200 2.681 0.142 2.944 0.094 3.201
17 0.393 2.078 0.313 2.319 0.241 2.566 0.179 2.811 0.127 3.053
18 0.435 2.015 0.355 2.238 0.282 2.467 0.216 2.679 0.160 2.925
19 0.476 1.963 0.396 2.169 0.322 2.381 0.255 2.597 0.196 2.813
20 0.515 1.918 0.436 2.110 0.362 2.308 0.294 2.510 0.232 2.714
21 0.552 1.881 0.474 2.059 0.400 2.244 0.331 2.434 0.268 2.625
22 0.587 1.849 0.510 2.015 0.437 2.188 0.368 2.367 0.304 2.548
23 0.620 1.821 0.545 1.977 0.473 2.140 0.404 2.308 0.340 2.479
24 0.652 1.797 0.578 1.944 0.507 2.097 0.439 2.255 0.375 2.417
25 0.682 1.766 0.610 1.915 0.540 2.059 0.473 2.209 0.409 2.362
26 0.711 1.759 0.640 1.889 0.572 2.026 0.505 2.168 0.441 2.313
27 0.738 1.743 0.669 1.867 0.602 1.997 0.536 2.131 0.473 2.269
28 0.764 1.729 0.696 1.847 0.630 1.970 0.566 2.098 0.504 2.229
29 0.788 1.718 0.723 1.830 0.658 1.947 0.595 2.068 0.533 2.193
30 0.812 1.707 0.748 1.814 0.684 1.925 0.622 2.041 0.562 2.160
31 0.834 1.698 0.772 1.800 0.710 1.906 0.649 2.017 0.589 2.131
32 0.856 1.690 0.794 1.788 0.734 1.889 0.674 1.995 0.615 2.104
33 0.876 1.683 0.816 1.776 0.757 1.874 0.698 1.975 0.641 2.080
34 0.896 1.677 0.837 1.766 0.779 1.860 0.722 1.957 0.665 2.057
35 0.914 1.671 0.857 1.757 0.800 1.847 0.744 1.940 0.689 2.037
36 0.932 1.666 0.877 1.749 0.821 1.836 0.766 1.925 0.711 2.018
37 0.950 1.662 0.895 1.742 0.841 1.825 0.787 1.911 0.733 2.001
38 0.966 1.658 0.913 1.735 0.860 1.816 0.807 1.899 0.754 1.985
39 0.982 1.655 0.930 1.729 0.878 1.807 0.826 1.887 0.774 1.970
40 0.997 1.652 0.946 1.724 0.895 1.799 0.844 1.876 0.789 1.956
45 1.065 1.643 1.019 1.704 0.974 1.768 0.927 1.834 0.881 1.902
50 1.123 1.639 1.081 1.692 1.039 1.748 0.997 1.805 0.955 1.864
55 1.172 1.638 1.134 1.685 1.095 1.734 1.057 1.785 1.018 1.837
60 1.214 1.639 1.179 1.682 1.144 1.726 1.108 1.771 1.072 1.817
65 1.251 1.642 1.218 1.680 1.186 1.720 1.153 1.761 1.120 1.802
70 1.283 1.645 1.253 1.680 1.223 1.716 1.192 1.754 1.162 1.792
75 1.313 1.646 1.284 1.682 1.256 1.716 1.227 1.746 1.199 1.785
80 1.338 1.653 1.312 1.683 1.285 1.714 1.259 1.745 1.232 1.777
85 1.362 1.657 1.337 1.685 1.312 1.714 1.287 1.743 1.262 1.773
90 1.383 1.661 1.360 1.687 1.336 1.714 1.312 1.741 1.228 1.769
95 1.403 1.666 1.381 1.690 1.358 1.715 1.336 1.741 1.313 1.767
100 1.421 1.670 1.400 1.693 1.378 1.717 1.357 1.741 1.335 1.765
150 1.543 1.708 1.530 1.722 1.515 1.737 1.501 1.752 1.486 1.767
200 1.613 1.735 1.603 1.746 1.592 1.757 1.582 1.768 1.571 1.779




326 F5 3 FoEA%
<¥ 6> Dickey-Fuller r—#Ax EX %
Probability of a Smaller Value
" 0.01 0.025 0.05 0.10 0.90 0.95 0.975 0.99
T
25 -2.66 -2.26 -1.95 -1.60 0.92 1.33 1.70 2.16
50 -2.62 -2.25 -1.95 -1.61 0.91 1.31 1.66 2.08
100 -2.60 -2.24 -1.95 -1.61 0.90 1.29 1.64 2.03
250 -2.58 -2.23 -1.95 -1.62 0.89 1.28 1.63 2.01
500 -2.58 -2.23 -1.95 -1.62 0.89 1.28 1.62 2.00
o -2.58 -2.23 -1.95 -1.62 0.89 1.28 1.62 2.00
T,
25 -3.75 -3.33 -3.00 -2.63 -0.37 0.00 0.34 0.72
50 -3.58 -3.22 -2.93 -2.60 -0.40 -0.03 0.29 0.66
100 -3.51 -3.17 -2.89 -2.58 -0.42 -0.05 0.26 0.63
250 -3.46 -3.14 -2.88 -2.57 -0.42 -0.06 0.24 0.62
500 -3.44 -3.13 -2.87 -2.57 -0.43 -0.07 0.24 0.61
o -3.43 -3.12 -2.86 -2.57 -0.44 -0.07 0.23 0.60
TT
25 -4.38 -3.95 -3.60 -3.24 -1.14 -0.80 -0.50 -0.15
50 -4.15 -9.80 -3.50 -3.18 -1.19 -0.87 -0.58 -0.24
100 -4.04 -3.73 -3.45 -3.15 -1.22 -0.90 -0.62 -0.28
250 -3.99 -3.69 -3.43 -3.13 -1.23 -0.92 -0.64 -0.31
500 -3.98 -3.68 -3.42 -3.13 -1.24 -0.93 -0.65 -0.32
0 -3.96 -3.66 -3.41 -3.12 -1.25 -0.94 -0.66 -0.33




