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Evidence of Public Capital Spillovers and Endogenous Growth in Taiwan

Abstract

This paper extends the growth model of Kam and Wang (2008) to analyze economic growth
which nests both exogenous and endogenous growth factors from 1966Q3 to 2011Q2 in Taiwan.
We utilize the depreciation rates calculated by Jorgenson and Stiroh (2000) to generate the data
series of private capital stock and public capital stock. This makes our empirical evidence more
realistic to approach real stock of both private and public capital. Our evidence shows a
co-integration relationship among per capita output, per capita private capital and public capital.
A nested test of the strictly endogenous growth model is not rejected in Taiwan.

Keywords : Public Capital Stocks ~ Spillover Effect ~ Strictly Endogenous Growth.
J.E.L. Classification: E22 ~ H54 ~ O47.
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B HAimi P 4o
(- )® PN A D k% (Gross Domestic Product (GDP)) :

122006 & 5 A s EF TFF GDP R4n® o TR AR AR P Bix
SRTOMAE A A AT OEAR L E: - HFOEAME L o YR C T A o 47
R A NFRLEERE GDP e B SBE TN EA N SBE TR B
AN TR CEF I c 512006 E LAY PEHESEE 52 FRzl»%J (export)
%ﬁ’iégr@pum%ﬁ%%ﬂ%;%&&ﬁiﬁ%imﬁﬁ»Ummoﬁﬁﬁ’

FTHRKRGT G ERRIP R Bery 33T RF g~ -

(=)# * F 43 & (Private Capital Stock) :

AT AR OE TR RRIIE > ke I A ART AR S e
B @R AT - S ARFTANS S FRFT AMALS S A FEa
S ERLE CPEIRE CAVARTAE  AUPETAREL B ARIF AT AR

5 21 ¥ = 3\ Kamand Wang (2008) -
;1 AR LFLRAEFT AL R PR Bl FG RGP E AMA HERR LT AHFR
R ARF AN I L PATERFEFT AL
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o TR KR A FRURA P AR N ATE AT FORE N 0 12 2006 & LAY F HF AL L
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SR B R AR S AT A A LG SR
FFEAFE AT - HFEMTE N DRMMOFHTFT AL A2 T EFT AT

—

GRS A S F IR ERIL BB RE  BVALTAL AN AMPET A

Ik

o R RAALFTAFE  TH IR L FRRL AR A TE P FTAE R 0 12 2006

&;éﬁpmfﬂ%‘r?jﬂ XL AE s H g

MERFE A

Y

(=) * v # (population) :

AR ERANET AT E AL NER L TIHE A Z I {o BT A (per-capita
output and capital) {S:EFFFEL A 47 T F R A v B A v e F R KRR G TR

ke "B~ 1966 T 2011 EehE EH P A v ® (B 1)

N EFEFL O FAGEORTASNTHAFFLYARE » wF sy E A1
FAVGS NPT EHGNFTAFTE > AHEGERLY FEFITEF TR R TEF K
T A7 — 3R] 4e Otto and Voss (1994) ~ Lau and Sin (1997) 4= Kam and Wang (2008) %
FHIEFRIZFALFAEL - BT A5~ woRp TR 058RS (2004) 17

s E A 2T E R (2009)
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Ho B2 ALHERATESREFALL c N AHPRER L E 0 #90F TAMA G
WTEFR Ak REFRRFAEEY > LATALF ARITEFOER > bldeiiz 5 Br

I AT RS R R BRI RS ERA TR LA - e kg

TR AR R R A TERGRERE RL G S AT LR T Rk

ST ait S =T AT sow i o



FLHEATA > &R TR > AP E B AR RRE AT AR A e

IR LS IVE EUIE S I

(ons

b4 A AT PR YRR AR TR

#7100 & % F % Jorgenson and Stiroh (2000) #t & & # kb 3 & 7R Th S P 3T F

il

(geometric depreciation rate) » & ik PE F AP A A L w A& (iaE- )0 AR Y B
Tiofe @RI EYEIAE BRI BEERE VAT AHTES 0 A4
YRELRY SBDT TR TR e F A %

ITESE A Bg e @35 0

B i AFRME SIS (SEP R AP A R)

Y4 E1 L BEE KA RUHALT A

0.58% 4.73% 1.96% 4.50%

Tmit g REGMRTERFEL AT A L AARS T  BRFEY - AT BF R HRRT 4

L3

s

mEAE RS N Y 52 (perpetual inventory method , PIM) > £ % t

=

AGRLIHDTF A (FAF) Pt ERSH - PEFTAEE - 230

(perpetual inventory equation) 4c™ :

Se=lL1+ (1 —d)S4 (24)
PP S AFAGE L ST A () od SFAMAETESF o Ay E T AT
al 5, == P o > A5 %A v = > E % %5 o 51—50 _52 51 - 2l & )
E_—Lal*’-i»lﬁ}\f.}:‘)v—ﬁﬁ’ff'?h_ﬁpmp‘j\’%\'—w;{#ﬁ-ﬁi’ i 5. T s ’E'J‘:\‘:-Er:“
0 1
12 Yy = . L R ES "j‘\ - 1
So = iTaan S0 AT AREAANGE U AFETRUTRF A PR T AL

P AT S 4 B eyt H 2 5% 4 0 Fraumeni (1997) » 4% 5 #4351 * Jorgenson and Stiroh (2000) %1 d
FEFNE L RBE AMA LA -
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#3245 Jorgenson and Stiroh (2000) ¥t & & A& % ir;g'ﬁ;“-
iw%%w’&aiynaémw’ﬁﬁw:
i li"!ﬁiaﬁ,‘f 5&-;.*;1&.&;}%%{,; %llq_? 'I'f-" l?;}l—?

dHABFEFATAGTEO LT AFEL AR 21RO A 5 & 196601
frQin B g% i f B i REBaF AFE > &2 196603 thF & 5 ;K 5 Folldcd
BT RFRAFL > FAE LT AFEANE L 1966Q3 B W= A Y 5 A oD
LEAFEITAR 0 41966 £ 5 1990 £ B
ERWRFRPESSE A FATAFTE LTS ENI LR ABYE - A2 L HRF

BPANETABESA

» 2 o
Al oo
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A TR S PR R B o e AR TR R AR AL
PR R A AL AT P hlicdp gl 5 e T A R EIR  F R LR AL
%f clzgE=2 el -&r'-‘ic P BREIST LR M Pline S KT N ”ﬁ r*EF

\

SRR LS 3 RS S &L S8 S T N U L

PRLEATFZABFELFEERIZNE > FulFL e i

ol
i
p2
=
Fm
—i=
4
Wi
~
<
@D
(@]
—
o
=

autoregressive (VAR) model) e384 » & VAR #-3]¢ » AP v U i8- B iRk Fa

FlEM R U R TREI| AR RN s gl I Lk

& °

E H 4927 H 134 7_ (Unit Root Tests)

HW R RENTE 0 A% AR RS & S R Eo I SR S I
(second—order or weak stationarity) » & 4p i H 2 TI0g L PR P LE  RBEFH LG F
B R B Ap e chp A & ¥ (autocovariance) 0 ¥ A A3 Uy e a ARt oen
Sfce FREFNC NRREE ) RELLRTOFERT A A ERBEDBERR T K
FHAGF - UEIFRERFHEGT LT ER TS AT RELT & g -
BRI IR RUPR e R EDE T ERRAC S AP AR
By e P L3 R A 7 %8 71 A K f1* Said and Dickey (1984) #+
ANOADFERB L2 RERR R TRELT SRLLFAT LG AR DEELR
REBFIRETSFEF AR DIRET > | I REREZ R I Pz LY %

B

Lo T RGP g s deim s 200 E RS o
(=) E142 (unitroot)

# 3w §F (autoregressive, AR) E g ¥ L ihE - REPFE A A 4 - PR A SR
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ye SO A 4 42 (data generating process) & - Fg p # i fFHCA 0 T AR(1) > RIE ¥ £

Ve = B1+ Boyi-1+ & (25)

3N AR(1) HAY 0 By E AR (drift) T g ~MEIN(0,0%) 0 - A T 0 A WA A

SRR B, A F 0SB <1 Ry BEFHTLE ol f;z ’
A T A fL iRy, B 4R (Stationary) s o E B, > 1 Bl oy, #-€
$g@ & 5 - A FE T (non-stationary) shsgdc o KA < A B EHREEAIEL T B> 1
S I A P AR L AR AR F Rt g B,=1 B %&? (SRR S
FAELBER B AN H o 4 VR SRR AT BT PR OFRT LR
(non-stationary in levels) - m & B, =1 > + iﬁ—'ﬁlj*u{é‘ # §E3E eH random walk #-7)

(random walk with drift) = 72 = % (25) ;% +4c » Lagoperator (L) I # 7 > {7 3]

(1 =BL)y: = P11 + & (26)

Pl N A = HEFEHHRS 5854 (1 —ﬁzL) =0 E‘f”'ﬁ"lﬁl’]‘j#ﬁ "’f":‘jv"-'{ L &3 > g4
'ﬂwﬁﬂL=um’%ﬁf:1mL=1»ﬂWﬁwmyt£¢—@ﬁﬁ’4%%ﬁ’—
R R REE 3 H A4y S B R fendF 2492 4250 (characteristic equation) 49

AHY - g 10

IR PREFERFER (X B=1)hy, b BRAEEA S RH AP

(25) VP o d 3T E 5 H I (25) SN g
F

Ve =B1+ Vi1t & (27)

EAF i cnde B 2 E T M (27) NS

Ve = Yo + Bit + Xio1 & (28)

Y% ARQ) o p>1 PERTEERET p B REAY - BB RILG ERGREE 2 RAT
S - BARR S g RECE A AR o H RN T RS R B L B 2
B (2009) - % -
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(28) B y, ¢ # 7 “E4s4B% (stochastic trend) » MAY X & NEFPE R s 4 2 #TR A
(accumulated shocks) ¥ 3= e 24t o472 (28) ¥ & E(yy) =y, +Pit 12 %8
i Var(y) =to® S §"CFHR R A RF > 2 4 - BRIREZL T B %Kk
s RS EEE SRR EET R e LRI I St R S SR L

(=) g g2

E4rim it B3 ERBFORT A 7| R %~ fE 2 14 “*Eﬁ’w\ﬁ ’ '_‘-”%Pﬁkﬂ HE

BT L A Bldod-E 3 H49e0 (27) Ni-rr A A

Ay, =p1+ & (29)

He E(Ay) =p; & V(Ay,) =02 #rri— Fp £ 4 t5 (first difference) = 2 - B4 205

o T e S Aye~1(0) & F A ye~I(1) 0 B I(d) AT - BAREDOEIFES

WA~ d AR d AR A A G & FF= (integration order) > @ H#- y, fE T - FE
% & %8, (integrated of order one) o & & & @MW G ARE L > I LA N LB G H

FELF 2 LR 7 § FRBEET HED T A -
(=) ADF ¥ 134 2_ (Augmented Dickey—Fuller Unit Root Test)

AP ERBE TR T - BFRAASELF L EPRRT > N2 RETFE G EHPRPE
FrfiafE S 1F= - % E 120> 2 > A % 1% Said and Dickey (1984) #7i ! ¢ ADF
¥ T% > #7204 5% Dickey and Fuller (1979) # 4 ch DF & %% % 7 R %kt B
(augmented term) > @ 4v » FVEIE NP 0¥ @ G N anE A B & 6wk (white noise) =
Freomi@* DFfE M Dt * & AR(D) > &v: 0 B ARV it 2B 714 B ok
% (serial correlation in regression errors) » iz ¢ ¥ X TP DF B2 T f2 > NI EZIES

B3Rl B ER 0 L7 DF th 2 24 3 Ko S0 b BB BT T 0 i e DF %

Hoar) e AR S 4y R ¥ HAE48 4 (stochastic component) $13% % #icF X A {2 (permanence) AR o
-19-



gk % o SErLk e {1 ADF R0 G TR R

a) W THA
Ay, = ag + vy + axt + Z?:l 6idyi—p + & (30)
g~UAN(0,02) > ap E B FEIE > a,t G PERFAR%IE (time trend or deterministic trend) o Y %

R RHNT AT 0L RFLTL G AIRM p B RFLTIAIIIE G RS
P adg o nd p $NFRRFENDF RS - 7 T IS ER T a 3

a, LFENE > oL T Ly RER{-FFAEL -
b) Bk i
Hy -y=0> 573 H49® S8chpF 7 A 7] 3 48 2 (non-stationary)

Hy cy#0-> 7 25 B4 SnprF A 748 2 (stationary)

ADF_, = —— (31)

% = kT ADF_, & ] > student-t ~ feenfeft ERIESG B & BX c ik m T8 5 L
FEHPRET FRFERAALBLEFIEAEIRRT > F AR LI ES B & BXF R
TR REDFELEE R o bde- FR A R x, EFERBILE HRET R
i s Axy PiEfF- ZERKRET 0 F Ay 2 EEPREFRLAT Ax~1(0) & x~I(1)
L
v

d) Boiff % fs Hp B2 E B

d N ERG R E AL S B A g D P AR E R B TR
ﬂ&’%%ﬁﬁgéﬂﬁﬁ*%ﬁﬁiﬁﬁgﬁﬁﬂw%’ﬁﬁﬁ§*gﬁ@&%%“
(over—parameterization) ¢z &% > T T 0 AL K R A ) * LT B R]E BeBoig engE

76 Hp #c o

2R § IR A
f#

Bm g2 ¥ 2 2 AR o
‘fgxgt,Lglgg\gr;;i Fio 4T

B2 R 1"“"7» E'-—i(r'} o
-20-
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(1) SBC # p

SBC(p) = In(c2) + gln(T) (32)

p LEEYEST 4 ;«H{,j\g,:,gg BB PR G £ %R #k2 E - & Schwarz
(1978) 4i* F < = ;% (Bayesian criterion) £ = 2. SBC (Schwartz's Bayesian criterion) %
EPR > B A GERFFS S SBC(p) ol ihipoe
(2) HQ &Ry
HQ() = In(62) + 2 In[In(T)] (33)

¥R & F SBC ®p]-d Hannanand Quinn (1979) # 1 euE B~ p|7x & HQ(p) # 2. p

SBC &gt = JR| ¥ $304e » R fcengp b F 1S Be te TR e 0 HQ R AL R
TR

O Jm BEAE B ﬁ?“ L EE

%ﬁ'{?)‘i %§{7 ' I/'f '}” :’%ﬁﬁ'{mﬁr’} B L‘ XE_‘RT}’ ]]33 m_é: _ﬁ}; Fﬁg ]‘4 ’ 'F S %%meﬁfm};
FIRB2 Bt e 8 L R ARR > AT R B2 T EF L b k2
PARETREL B OREE LT LG EPFEER S PR RELF TR g R TR

*iﬁp’m (spurious regression) IR % o
(- )& fix §F (spurious regression)
L AR B APLBXR x oy 58 B3 52 (independent) % I(1) 1%

B e (34) & (35) & o

Ax; = a +ug, u~N(0,02) (34)

Ay, = B + v, ve~N(0, 03) (35)
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B I(1) chRBEE- PFEA S SRTRI] > DAL P LG R DR o d A
I Ao ou ey B s REATNEMGE AR TEALES
ye=a+bx,+e& > BIEFZV R EBER (Hpb=0)c it prdodk I * thiw cnfg & = 2 ¥

bR B T 2 3
Xe =Ugtat+ Y_ou, (36)

Ve = Vo + Bt + Nl V; (37)

& (36) AfESL ot s~ (7)) FF o B

Ve = (Uo - guo) + gxt + ( t=0Vt — SZLO ut) (38)

PR x ooy REEE P AR TR A RBT LT 5 AR EEE (drift)
B A RIS X T GHEBORABRK -(38) ATE ThBEF RV RAE
EF R M A%l B OILE F OM o %82 B30 student-t BB L B ¥ g Y

PEGRAE- KM RS A4 2T 8 R? (B2 DW EiE M2 R o
(= )% & & (cointegration)

1245 Engle and Granger (1987) % & » — 22t fE T anpF VB 7| ez B endifd e & B 48
THEME P L REE G EHFENR G Bk TR FhH x~I(1) 2 y~I(1) 0
TR R L2 Rl L AR R oz, = ox twy, L F

BETD) BEF 52w X oy 2REU BT R ELELEAREERESFLDEINE
BRI fLies AR R RBLFT G AT R FERGE piliry g = (—A)x +y,~1(0) %
Foxe ooy, oA BELAPE L - PRl KBRS F 4 - PEPIR G o %f{‘u’é

A BARETRE G - - FREEM G i g~CI(LY) 0 A B (-4,1) L g,

ARG ERLADEEE R BRBEEERF S 1(0) Fl i RGAMET P g
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SRR RATER AR He A AT E R R R AN S > £ Ak S

flm
!
I
~mh
N

1R
FEE IS S F LR S =2 BL T B R AT SRR A A
BEAPAGAFE 2P AT RN G2 LR 23 BB q £ LA 454 @ s Engle and
Granger (1987) & # 2 & § & #& %% > 1 2 Johansen (1991) + & ¥ 22 » A K iE ™
Johansen & % & #& ¥ > ¢ fhsgd 2 £.F 5 # 7 02ig & Engle and Granger & # 2% £ £ £

¥ Tk Pk H o
(=) Engleand Granger # # 28 & & & t& T

Engle and Granger = # B8 £ & % 0 % - # 5 L4|* ADF & %4 t& L R Hcenf & 1§
o FRFAPFDFETELOLS G R F L PG DHRLFT -5 HE

"L ADF & Tz fe T A L ALE © SRR RO dok ¢ I RURER Ao R B

d »* Engle and Granger (1987) 4% ¢ # Zr £ B &4k 22 5 T A4 4

LR LR BT R G PR TS FRERR LSRG o

N
|

F.

SE S RN+ IEEIERE SRt SR $F EUL PR3 S

O
N
E-)
e

-
M
il

i
RS
3

=

Y

%
X

C) FaZi P4 > &2 17 d i BLEAR -

ig
=
i
E3
¥
g

“OF i ADF R R EF - B LRES - BHHAL SR LT 0 2 K
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AP A 2 B F T ou e d b enjohansen £ B AW w2 B TR Bk B L o4 o
(=) Johansen % % & & 2

Johansen (1988) ~ Johansen (1991) r+ %2 Johansen and Juselius (1990) = ¢ Johansen
LA THARBL T LI L] EFEMANZ LG 55 RE e R 0 SRR

w & p Aa pF 03] (Vector Autoregression Model, VAR) i 4 = o £ 324 2 & 7]

(Vector Error Correction Model, VECM) Z A#z 234 > T Ta AP ELAE»

\4-\

“ RO e BERAB R A 6 £ 45 Johansen % £ f 1% ik b A 2 1
a) w £ p A iFicdl (Vector Autoregressive (VAR) Model)

E} ‘%"%‘&’Eﬁ%ﬁ'{ “q«‘lk‘ ’Eg ,,‘ % {F}Jf R ]Fé - I} — AL OLS 1}-”‘3'] ji‘:‘:/'r: iﬁ;&f‘/ﬁ*i %J'JA\
VR R BB ) RN R 0§ PRI TR TSR 0 E A -
it F AL CHEE P L A2 foe £ A Eical (VAR) #0975 S8y 403
P RHCR AT T LRE R F AL RN 2 20 4 R > 4 T 0 R R e
F1 5B o

VAR £ 5 B %4 5 i = 2t st d e i) 5 BRI R AR S N 2 R
{é’%,@%@fﬁ»ﬂ ﬁf"'l] mﬁﬁ/)ék‘ A, 7 i %\ 1§§€§{—i F?ﬁ”é“,@@ﬁi > ﬁf‘jtl] 4 %ﬁ'{g i‘}‘]‘l EI &

R0 Rl B RE AP n R p FFp A APE 0 VAR(p) & B> VAR(p) @

A

z T on ]l}:” ﬁi‘\ o
1_ 1 1.1 1 .1 1 .,2 1 .0 1
Ye =a tap Yttt apyep T az Yo o+ Qupyep T U

yi =a’+atyig + o+ afpyio, +adyiog o anp vty +uf

yi =at+alyyig ot afpyiop tadiyig + o+ anpyis, Hul (39)
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(39) Moyl , REAY- BREFE p YA o, PINEY- BREFL p PHY

n BRE Y SEE e B X e R e T AR S

i 1 1 1 1
D’tl [“11 a21 nl] Yt 1 [alp “210  Unp |[Ve-p| [u}]
|3’r.2 0‘11 a21 7211 }’t 4oy alp “2p arzlp )’tz—p|+|u§| (40)
lygl lan a21 anljlyt 1J atp Azp  Anp yi‘n—pJ lu?J
_ 1 1 1
Vi al [alp X2p “np] ut
2 2 2 2 .. 2 2
{: Yt = y.t s AO = a. s Ap = |a'1p a.2p ) a".lpl A € = u’.t , EIJ
Ly a® la{‘p Az - a,’{pJ upt
Yt = AO + AlYt—l + AZYt—Z + + Ath_p + St (41)

el (41) T L - dft n ¥k VAR(p) P B E T Nedm Xislic p EHE P A
BFATE g mMp NP> TTE P L 0wk rn]:%_ﬁﬁ'f s e U4l AIC~ SBC ~ HQ % #
Bl kA B S ficed 4ok B RBHAR KA WA S B F i 2 HA
FLFEPRBEEF T L4532 T 7 TR VAR 53 3 = (5 ¥ i 2 e VECM

3 -

b) » &£ 2 #3] (Vector Error—correction Model (VECM))

it VAR(p) ¥ F yi (n=12-,n) 557 RFEEM B2 (1) R AI# (41) *
BEF-FFEAATS > - n BEGEELM G [(1) $#2 VAR(p) ¥ 47 + T 7|h

VECM(p — 1)

AY, =Ag+ (A, +A,+ -+ A, - DY,

_(Az + A3 + b + Ap)AYt_l — Ap—lAYt—(p—l) + St (42)
M=% A—-1>M;=-30 A Rl 7 i
AYt = AO + HYt—l + HlAYt—l + -+ Hp—lAYt—(p—l) + St (43)
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EP- B Y EECTEDEEER . TH Y BRI AE T A, > 05 F 2
Bl Y EF LW THRE S T AR LAY, <0 VLD S

AAPEE > AR AEL B R - B B S
c) Johansen £ % & # %

Mo B A GERCE] S A A eh Johansen K St Tz P NS e X RELF LT G R K
R EFRF L LR RAEF L Rlep o d TR 5 5 I(1)
B 7> 1395 Johansen and Juselius (1992) » # # T e #-3] ¥ KX 5 7 7|d VAR(p) - F¢F 4~

tseh BIL B T HA VECM(p—1) ¢
AY, = My + pt + NY,_; + X7 AY,; + &, (44)

(44) ¢ 5 L BB AY, Fd XA > F- a5 Y HAY“ HX L el i
Pofrats A BB 0 ¥V - A MY,y 258 Bk PIofranii L 3 08 > 5 g 130
EYIoGEop § 4 AY, A2 5t BRad §08 X2 B E LD M hed B 5 Y~I(1)
&4 AY, fo YPOUMAY, % % 1(0) 0 RIHCA]E T §F (balance) MY,y 4 5 I(0) > 7
WYy, BEV chn BRBEZTFCEFALELEPE 4 A n BRBELTE 3T LD

FuafgFl oo Mt pF I 2B i rank fj.*aili%\"ﬁ PLiEEFERE O NTHHm=A N ELG

B

(1)rank(l'[)=0’ i on BREZFZ T%it—"—f%élra»f&_ R G AL Y 2fmenbd 4 » pL

PR T g AY, 0 VAR(p— 1) BRI R FE B R e R .
(2) rank(Il) =n > II &< 5 fullrank 2B'L > B8 Y, T HFFRE 7| o

@ rank(M) =r(1<r<n)> %7 n BRFLF 3o r BLFEE-E - "H3hr f&
g2 By kB ifmansit e & o 4245 Granger Representation Theorem » # #- 11
SEEAS S T = O Brsn * Brsn T o 7 BEBEESREL @ 0y 2 BFEBD
WRaEL T s B o
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d 2+ I 2B arank o 2 42 0@ ficdp > 9702 Johansen £ ﬁfb’}'ﬁi/zﬁ/‘{’f |+ &
LA FR G kmn BPREZFIAT FAEEEM G 12 SiEk 8

LS e E#icl > @ Johansen £ B S TR M T A fAG NRIFRE SR -
(1) # & =~ % frik <_ (trace test)
i. Bk e T

B r BEEERE

s
Q
fon

B4 T+l BEEERE

)Ltrace (T‘) =-T 22=r+1 In (1 - ik) (45)

éf;%jxﬁx’/ik SEREMIRA)ERE (42D BAEE kK BB

k=r+1-#ug4 r GEFES R 5 k BIF n BEHPITHEENE

Amax (7 + 1) = ~TIn(1 = A,4y) (46)

T itedficod, SRFBREPER (d X3 0)) #AEBE r+1 B

SUEF T BEELERE S r+1 BHERBSENT S LR LAY R o
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% w & Granger 7] % i 74 _ (Granger Causality Test)

Granger 7% B (i T hi & P o E il s - RFBEOF AT T AR (predicting)

V- BRE bdo- B RO R F A B R CE R R FAR BRE KT P R0
BT F R RGBT 0 f AR BETE G T AT RSB R ko
% Granger 1% B a4k ¥t A P A& E " Granger causes | J° % 5 > R KB &0 B F
B RRRT AR P REATHFAFEMG FF L 09 BREL G AAMEET

3 ¥ - BEA%E (lurking variable) - "33 g E 2R | THER A eI B E

= »

His? 3 EA2R %83 £ F F & (Common response) » 4e % b pF 35 5 28 B 42 & 0% Bote ~
EEFN YRR RN ET sb)j*% € 2 ¥ o #7r2 Granger (1969) ¥ % #ic2 /& e %] % B
% & 5 x. Grangercauses y, FF# ¢ x, “TdEF AT MIER yoo B F G x, Granger
causes y, & & y, Granger causes x, = RRI AT BRI G H e F &M G
(uni—direction causality) » 4=% x, Granger causes y, ¥ 1y, Granger causes x; Rt pFe %

fez B E 3 e F)% M % (bi-direction causality) o

***ét

& B

Granger F1% B ik Tk TR FARARBEET 2 B2 BT

0 - Rl & R T Bl F B AR R R A R EELF o RlER Y

\:

L3 FAB RSN e BELB T HA S Aot R AE N KD e s LG Y E LD

-

Pl o d M RFTL R il AR TR AR R P R B SR F LR TLE

FEEEEYT AT EARRY » £F£ 13 L A e T Granger F] % B k0 3R o

(-) t&=H3

Bk xp ME y, 29 BEFREELELFTORET AR K H VECM(p) B340 7
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Ay, = a, +ayze_1 + Z?:l cibxy_; + Z?:l diAye_; + €y (47)
Zeq 2P R EFEPE  BFEEHE p ¥ ouf* SBCHQ E B kb o
(=) BxH
a) # TA_EF y, Granger causes x; :

Hy “by =by=-+=b,=0>y, ¥ x, &3FR>c% (y, doesnot Granger cause x)

a b1 #F0 by, #0 > ~b, #0y, ¥ x, 7 FFR»c% (y. Granger causes x) °

b) ¥ = &_F x, Granger causes y; :
Hy ‘cp=c;==¢c, =0 x ¥ y. #£3FR?<% (x, doesnot Granger cause y;)
Hy ¢ #0 ey #0 >+ vcy, #00 x ¥y, 7 FRRIP2%  (x, Granger causes y;) °

(

) xR

I

i 41 AVECM 2 ¢ chay £ £ $ e L3-8 7 LR # % (Log-likelihood ratio
test) > & TR 5
LR = dofc X (In|2,| = In|2, )~x?(df) (48)

P dofc=T—c T Zf i oc LAZ WY TEgd 9P - x> ) o
B alclch 0, o Oy AR EZ N e R XN R L L ghoEL S A y? ghpd
Bodf PIE ARSI iR R 5B SO B2 U R R kB g TR 20 e

Beh o L EBETD Y2 A FREAFEANELENIES R EBEX Hy o

Granger F1% M ffh €T LRELI B? § AR 0 TR TLRELT SR

oo wx fE G o4 4k 2 (block exogeneity tests) e
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7 & 4 @# F A~ 47 (Impulse Response Analysis)

L E R 1T VARBEL B AAD RA7 Y F - pEBbentt 2 e (shock) 4 B ik
U G LAY AR R SRR U S AP ST L R R A i
(IRA) » % iE % i F % B B %0 APV FE 2 %82 B en%) % = A& (causal ordering) » 7%

THEA LA R oF S B2 (8w AR Rt F

X vy, B %%en VAR(D) #0315 60 0

Y= Ag+AY, +e 49)
#(49) MR A MA(o0) A 1 H B R Sl o do T AP o

Ye=n+& + @181+ Q8+ P33+ (50)

. Eyt—i - P . s N ; oo o
L e [Sy .]’%\'W BT Wy, gy PRF RIILE t—0 HnELon gy
xXt—1

AT Rk t—1 HAFH I A B At gaen [ A R DA A R

TR N g ek 0 Blde

oY
Ogr_q

= (p1 ’ (51)

o R - AR o L o, B T BEEF S

o o] [ 2
(p11 (plz a5yt—1 O0&xt—1 (52)
1= 1 1 b} d
‘Pé 1) ‘Péz) =

0&yt—1  O0&xt—1

1 e 5 sy el e Wl sl .. R 1 v > a
<p§1) KA oy, BB - Dt EEHED Yy, B RS B <p§2) e Xy R

-~

w S Sg Wl sl g - 1 . 1 N o2 by el s s
G- e A GEHE D x, PR A o) 8 o) LA BEEBHE P BE

O pppes £ ¥R (2009) - F o
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ARk en NF U Y, i E R SificheT o
(s) _ P
(pl] ;S_ 1121'“;k1 for L;_] = 1)2 (53)

. (s) e wlop g . .
Plde @) TR A x, HIFEL e NEEFF & (response of x, to x, innovations) > @ s

DY YT B O Rl el ROR TR
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PI% FEAT

% — & H 434 = (Unit Test)

A E o BMFTHEs S E 5 HP o A4 * Said and Dickey (1984) ##% ! < ADF
A2 > L BRSO A S (FH S 2 o &% & B Kam and Wang (2008) 32 3% -7

BRI AR In SULT TR R RAICA DY A30A N () AR AT A

(s

(k) g rsoa i FTrA3E (9) Pop R In E5 FBEy 7B (Flz) ¢ 5 o8

1966 # = %1 2011 &5 - % > A3A N (Y LEFAFAGE (k) ME ABLEFE

Ble @i & Shcarps A 73 Al (p A%k In &)
15.00

14.00

13.00

12.00

1m

= 11.00

10.00

9.00

8.00

700 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

P P R R R PR PRI IS
B A A A R SR S SN SR S SRR SRS
SN ERN R AN AR NN N N N R RS

(7]

i N ABYE I ITAGE L 1966Q1 fr Q2 HE SR L f B ki REWNF AR A

#-1966Q3 thF A 5 B & FAAS i o
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dBlYOFORE = BREEL G B IEERARE A PR A RN
N PERAREIE BRI 0 A AR EINA > 4 B R EE ARSI i 2] 0 Ao T o

Alny, = B,1+yyIny,_1 + Byst + Zpy 8; Alny,_; + & (54)
Alnk; = Br1+vilnk,_q + Brat + X%, 6; Alnk,_; + ek (55)
Alng, = Bg1+vgInge—q + Byst + Z ,6;Alng,_; + ef (56)

He Alny,~Alnk, 32 Alng, » % 2= BLE2RHEALEPRK T FHADF T\ > L@ 3

BRI (Byr  Br1 7 Bg1) frPe B ARE L (Byst » Pust 7 Bgat) > @ py > P & pg RIA 4
AR B BT B A B ¥ P AP A HP DF % 2 - ADF # 2 B

>

HELB 43 ADF #2755 DF #2540 7 B HceniT B8 > @ 4o » FBIE 0P 0 B
WEEY DFR I BEARAL T i s ap MMM % o A L ohp A 4ph ¢ H i TN DF
EF IR MRNAZ BEESBFOLAEBK (BABX LKL ERET) @
y =0 i g H 4o 4n § X DFHk Tentk €4 3 Be#72 ADF 4o » 7 s % ficenid B 51

ViR ER N L P &0 w3 (White noise) 0 A P S ARBE e AL o

ADF B 134k Rens S 4o = 97 0 4 = B8 HE Rsp B (inlevels) B i 2 % eh
HRFEANERRE 2IESE G RO &K i}ﬂ\%g{ Bl a9k
o FEEAAZ s Z BRBTR LRTE ) NTRR B R A - PFAA Sl 5 AR
SRR S0z BRECE AR E T 5 I(1) Bl A hRRE- L AP
B REAE R - PP EG AR D AR T AL A2 wmmi}% ¢ 5 G PFARS
(BI) e MA AP HpF > HARTE S ZHHIL - VIFLEREEPTp R
$Hi In BapE R A TIER § R B LA RETI I i T AL S RS £ 5
b4 Alny, = Iny, —Iny,_;> T 53+ 8 T355 L@ A% ¢ B2 E F 258 B2 Alnk,
Alng, » %5 ToE LARFAE DL FTANSLF > FLBEZ BREDSEF B UL

BT¥a, BV @ R THmR LS o TR E o yskg & 1966Q4 3 2011Q2 # R
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el s £ 5 A w5 1.27% ~ 0.99% ~ 3.59% o

4=  ADF H {34k T % %

Fdesk e (inlevels) shp 2 % #ic

S &S Iny, Ink, Ing,
B AHRE 1967Q4-2011Q2 1968Q1-2011Q2 1969Q1-2011Q2
Boif % 18 Hp e 8 9 9
‘hA ik ¥ B G AR ¥ B G AR W BRI AR
ADF %3t 8 -0.2818 —2.5604 -1.4362
Tl B —-3.1423 -3.1424 -3.1424

- P& £ & 15 (infirst differences) p 2 B #kc
e TR Alny, Alnk, Alng,
wAYF 1967Q4-2011Q2 1969Q3-2011Q2 1969Q1-2011Q2
Boif 7% 1S Hp i 7 8 8
b4 R ¥ #crw W #E LB =
ADF %zt g -3.7732 -2.6132 -3.3213
EE= -2.5758 -2.5758 —2.5758
2x 1 (1) ##ceniE {s B $aE & 4% Schwarz selection criterion (SBC) » # * ¥ s #pfc s 13 ¥ - (2) Toft B =
210% BEF-KE2ZT o) RALEH T BRETEF EPRDPFT T V2L I(1) R

WI @ L% RHLA S PTRF (Alni)

50%

40%

30%

20%

45 @3

10%

0% - .“ h!_ i“ HllA “.Lm i -sLa .a.‘.'uAnmﬁ..me.iiun“ mk. ‘! “ah i
T AT

-10%

-20%

NNV NMMDVMMNDMMMMDMIMMDMMNDMMMDMIMMMDMMNDMMMMDMDMMMDMMNDM
(0,0,0,0,0,0/0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0.0/0,0/,0,0/0,0/0,0,0,0,0,0,0,0,0,0

OO TIANMSTLONOOTAMSILONOOOTANMNILONONOTHANMILOONOOO

OOOONMNSINSINSNSINSNSINSINS000000000000000 AN OO0O0OH

OO OO OOOO0OO0OO0O0OO0O0OO0O

e rddd A A A A A A A A A gdrd A A A A A cd A A e " T ANANANANANANANANNAN AN
Atag Ak ok —— &&sz?;j\&{:}: ........... Ai’a;}.ﬁﬁﬂ\&{}



% = & X B &4 2 (Cointegration Test)

d N Z BREEL AR TR I(1) 0 ST A R R

TJH—

RgEE 2 TET E G R usirhl o145 SBC 2 HQ H R 5 B3 % 18 8 #ic2. )97
% > ;&% VAR(6) 5 A # e VECM(5) #-3] kit {74 T & < & * Johansen (1991) =

W T AT 0 Mk e ¥k A F {oik 2 (trace test) 2 B < F 4T3k . (maximum
eigenvalue test) 3 |47 A& B henE R B FHETHRG TS (2 2) FHF Iny-Ink
Ing = BB hTIad A A0 A BAFFAGE A BIEFTAGEZ BRELRT

- FEEEMGR B EEL 2 XL E [1,-0.6101,-0.4105] £ A = B R P

.

HEW MG FEEA (23) A HEDM AT Y TamB e LS kiR

Iny; = 1.3352 + 06101 Ink; + 0.4105 Ing; — 0.0032 ¢
ye = (0.0947) (0.0700) gt (0.0023) (57)

DGV UBRE AP AT AGESE 1% P> QiR T4 04

*£ 06% A F

LBREFAFEFE L% PO RIATRTHAEA N 04% SR LR AT AR

ek

MEABDOEFTAGERMFAL 1% B ETHAHEE Ny £ 9% 5 1% =K gR o

% Johansen % E &k %
B & B3K H REFEEDE IS-LEERE
¥4~ 2 ok % (trace test)
st e 60.0269 23.3384
Tl B 42.9153 25.8721
e T % Hy 7 1% H,
B F M4 2 (maximum eigenvalue test)
St iE 36.6885 19.2674
Tl B 25.8232 19.3870
L% Fa Ho 3% H,
) RAELE A% HE KR TEZIGIEEBEK Q) RALLEF T HEIT LG - EX

i
i
¥

(i

REECEELE ST A
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BELELeE27  ARFAGEE 2L FAGE2 ik 06101 o 0.4105 fp 4o
BTN - AR AFFTAGREE LT AGE Al B0 0 PlA T EAMEE G PR

4O E Gl R PR B ABROT e B AR F e A SRS L R B 4 b4 & E Gl
©hedk fr P R BCp A B0 - D R AREE DTl B E o BT R SRRk hR RS
Bedeenp 2 2K o A BT R A ST RLAF NG AL T LA RS
S EiEE s B mig 2 %7 Mdcd T > 27 e e i) 59 EET (23) ¢ 0 £ F
B A=y~ A BEAFFTAENL (@—00) =~ ABE>EFTrEH =0, 1 E2 FF

ek (1-[a+ (1 -0)0}x=p; @8

LT HAR R AESERBR A TARTAGEE 0L T AGE Glicip b 80—

T AT 0 TR LBEAS R AT - B 4 2 R T

%EZP\’:‘\’]"‘;%\' ’}’ﬁﬁ

o THE Iny, = By + B1lnk, + ByIng, + B3t + In€f
& B3R Hy ¥R =k w® T
B+ By = 1% LR = 0.0138 X30s(1) = 3.84 7 464 H,
Bs =0 LR = 1.4399 x205(1) = 3.84 7 &% H,

W gepmkp 5% SRFRE @ a0 5917 & VECM 2 ¢ s £ 5 R e L3+ 50 LR T
(Log-likelihood ratio test) » 2 3¢ 4 : LR = dofc x (In|2,| — In|Q,D~x?(df) - £ ¢ dofc=T—c>T %#*
Al c LAY TELH Y - G il Sl 10, fo 0, A SR IR R LU
NeARZ L gEEL s a y?2 hpd B odf RIEIHN ok o
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% = & Granger 7] % i 74 <_ (Granger Causality Test)

fo SN VECM B3] 2T » AP T 84 In B LA BA NSRS\ 43D

CHFANEI N ABAEFTASE F 3 B R RRTFEM AR LA %%k
FEF RS ESFOLE T AT REATRMN R TR P A RS B

N

& ¥ £ F gt sEip) (predicting) 0 TAE L% (s | 8 A& (causal ordering) o 12 A3 (8 4

| E TR AR i E A 4T o drd 2 90T 0 Granger Fl% B i % 0 (AP R

A ML R RS TR T g (predicting) A BAFFAX L FUE A EOE T A
REF D ATABANSEFE = Bp L Rl P T A B At Rigs B

2 REAREF DN APFIRE > A% L Alny ~Alnk 2 Alng T BEE T LT - &

B R S 4 R SR

% = @ Granger F) % B tais vk 518

Null Hypothesis x? Statistic Critical Value Conclusion
Alnk, does not Granger cause Alny; 6.1946 X2.05(5) = 11.0705 Do not reject the null
Alng, does not Granger cause Alny, 9.6286 X2.05(5) = 11.0705 Do not reject the null
Alnk, and Alng, do not Granger cause Alny, 14.6677 X35(10) = 18.3070 Do not reject the null
Alny; does not Granger cause Alnk, 21.9138 X2.05(5) = 11.0705 Reject the null
Alng, does not Granger cause Alnk, 17.1059 X2.05(5) = 11.0705 Reject the null
Alny, and Alng, do not Granger cause Alnk, 49.5067 X35(10) = 18.3070 Reject the null
Alny, does not Granger cause Alng; 20.2615 X2.05(5) = 11.0705 Reject the null
Alnk, does not Granger cause Alng, 33.4079 X2.05(5) = 11.0705 Reject the null
Alny, and Alnk, do not Granger cause Alng, 39.5379 X3.05(10) = 18.3070 Reject the null

Pt B B R R R NI R AT ST AT RIS S - A4 el S e T
Foohk R OkfE
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5w & &% F 4 47 (Impulse Response Analysis)

HWfpt - &F %M R hes NP7 gz i & a5 (causal
ordering) 4 % % T34 323 1 Iny~ A B A T4 Ink 2 Ao E F A Ingo A1t 7 fr
FrE AT REW An 0§ %G 0 VECM(5) & Ad#- B iRl L2 o2 e
Fd pTioA3ag ) Iny PFolny &f PTG Geb 4 @ 0032 Bent v B E &0 A
BEH -2 5w F BREHES > Se I 5T HF R B A17E L P aoirFr 7
MR KS - PR PF - BRI vz BT EFEF REBRS 0 BRI
- BYFRF BT IRTINS - PEFF B E L EDA 3R TF BT eahm g

RTHEA LERG A e E S A N E YR A E B 0031 8 2L S5 A -
B- :lny % lny 2 @ F

0.04

0.035

0.03 —

# 0.025

& 0.02

0.015

0.01

0.005

O Loy 1)

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49

¥ F B ik
Iny %t Iny 2. &% F i
FOATER o F E86 1 VECM(S) b A - Bl L b gl a T
22 4 Iny BFoo¥ Iny _éﬁﬁﬁ*:@ T E om g T EA N Iny 4 %
BEHT-HABPFAFTA Ink UEABOEFT A Ing AAEF R FFABEFPAT
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Ap L FAF S PR A A e 2 ST E N Iny A NEER o BT T LR
2RI > d A F R TIak @ d Iny # 2 ch&d ¥ ﬁ—r—ﬁpAgmfa & Ink 17 % ;}i;_ﬁ?j

klng 4 BALA A G > St A BEFE A FH 0 AR AT A Ink 1E A0

=

A lng #AFTHAHLEN Iny 2 30 FBen g T-HBy LB LF A Ink #

RIiggs

U

AN Iny S EEF BYAS L2 HE i e S E R TE LG hth 2 e

FEd aTmamg N Iny 218§ AP AT A Ink BFSLa L34 T4 Ink

S A R THAEA D Iny ek oo

i » A EFTA Ing HTHAEA N Iny @ nir¥Fr > ARH - g
AR R ERR o An AT FREEE A EP AT AHAEFA Ing $H T
AN Iny hBeerid S R o § B ICRcD 4 K02 - 00005 B2 b iR A

PP AT A Ink T AEE N Iny AE T SRR B RSP L |

e R o R LB % 3 R EF L AR AT A Ink 12 ABAEF

* Ing Btz 5 f e MR o

FARBABF AT R Ink 12 ABE2EFA Ing A K2 B DR F ol 4of]

NETT A A E T P * ]ng é%»k}ﬂfﬁ& TR Ink 13 A fﬂ%ﬁ %.]nk ¥} A tjg\#<?

S

% 4

A Ing 2 0 F dlic 5 - BRiFiRELiz h2 gt AmaEF A Ing

B AT A Inks M2 ABEFATA Ink HABSEFTA Ing 2 0FFF ool ¢ 5 f

-

v RN £ 0 AR AN AP AT A Ink HAHaEF A Ing 2 WFEF BRI E
DT e F M G R A AP AT AR LT AT GF R L gL
RIHAEAN Iny Rerg St E o S f e Bl LARF o R B LY LR
AT B BEhG et G E SR T 0E NEY A AE Y 0031 B 2 L ek

et R o
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Bl- :Iny ¥ Ink %2 Ing 2 ¥ 5 Jiodk

0.004

0.002

o
¥ -0.002

-0.004

-0.006

-0.008

a3 NI E

- ——- Iny # Ink 2. &% F i Iny ¥t Ing 2. &% & &

B~ tlng ¥ Ink 22 Ink ¥ Ing 2 &% F B d¥k

O L T e S T S Y R

.%—{7"9-4,1‘ 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49
-0.005 o <

-
T e - -
— - i -t —. -

-0.01

-0.015

-0.02

E 0025
&

-0.03

-0.035

-0.04

-0.045
[in 3 R E 3
Ing ¥ Ink 2. &% & & —.—. Ink ¥ Ing 2. &&F F &




> T g B 2

Kam and Wang (2008) » # -
FAMIE Po=0 22
@€ (0,1) & &4k a

P=0) HLZLF A F AN
WEERFER - A2 DPHEL S S a 2 ERFERAE
E1heng B8 % > 4p# Lauand Sin (1997) £ Kam and Wang

TR FAFTALNEE D
*> Otto and Voss (1994) %
(2008) = ;;;v-;}% v A2 BT FA

&h‘q“‘r’g& 2 o

ﬂ

f#_t}i—ﬁ EP T
LAY B E"ngkmﬁgﬁ%‘a‘”ﬁii°,31=(a—9¢) oy

a :

/-W— i%)

o Xl a E

Rig

w1 & %% p Otto and Voss (1994)~Lau and Sin (1997) £

F il Bk T (ARG

wuwmxﬁaa$@¢@?@@¢$p;w%ﬁ%

* 3 E AL m?‘[‘k/ PoEFTAGFESLS

- IR BRI RA
Otto and Voss (1994) Lau and Sin (1997)
B aa Rk A2 1966/67 1 1989/90 & F L % 1925 1 1989 £ F it
B1 = (a—00) —0.0870 0.43
p=106 0.4303 0.11

¥FH5¥ (0 € (0,1)

-0.0870 < a < 0.3433

043 < a<0.54

Kam and Wang (2008)

* i sh (2011)

B3R kR
p1 = (a—60)
p.=10

T @ st

/2 1960/61 1 2005/06 & F L
0.1485
0.3509

0.1485 < a < 0.4994

1966 3 2009 % 7 4!
0.6101
0.4105

0.6101 < a < 1.0206
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AR LA 1966 £ K- 3 2011 £ K - Fos T AHGAME gk > © 9

AAT AR FAREAPAFTAFEH O BEAS K DT L - 2 Kam and Wang (2008) <
SRS EEAEA L AF > AL A 5 ¢ 7 ST Y Harrod-neutral v F o
Cobb-Douglas # & dfic: @ %4 & Sific? chd £ F AT SRl i? 22 FAE 4 o

4 M2 R~ R T B (congestion-adjusted)

T SREREE L TR R OE TR e et 5 I T A

ST R LT AMTEF MRS FTAZTE > KA EF IR Ay f R LA

A

B> P RBEARY 75 FAOITESF AR KARHTLEF T 2 AT ES D

pA A ﬁé/}ﬁw *ﬁ?j—"%@flﬁi‘@ﬁ%lﬂ \%ﬁﬁl’:‘;{%]‘zl "ﬂ/r'f.’]"‘y;?‘g&,_?_ II}EJJ)J. f—rﬁﬁ:

]
e B

T e R F T e &g

I
i
L4

B R @ E 5 A4 502 (perpetual inventory

method ,PIM) %3+ B e 2 sgehF A L6 SO A FTAFTEL LT A ETEEH

>E,\-

AT AMLFTAFREARA T T A BT R LT T O e S

RN A L LSRN

7N

FHEAFREREATIADAIN AP A FTAUI AL FTAZ BEF A7 Sk
FEF AR EATET o L - RS g I e R p A FRCY (VAR) B ARES
LHEERITZGERP ZBREZFE] - X FEE 0 LAz BRELF TR e

PG FERT At E ok T 0 R R B L R
AFRANE AP EFTAREDGEE ) VoORp A T AGEH S H ‘;;,J\:&T«mf;’rﬂ S
EFAFRNLIER S FABFAFTAGEFIELE L% P> it Ti54353 A& 06 %
BEABARTAGESEL L% P RO T RRTIOEE D04% ) JpEE L5 AT A

HEMEABIETAGERPBFIE 1% B FT35430F My ¢ GG 1% s £ g

-42 -



BT RELEHIRERSL AN L2 (R) LR R RS L] K
HEOR s L SRS B G - R 2RI S R SRR RS

"—‘]_35]?\’ 4 l{sg\a—;\mlﬁﬁ?’} j\BT&P\,‘;r’}mfAA%bt:;\’?% ﬁ}]ﬁ,l(w:_l- 7 Je A

YRR AR e 4 m#pfﬁgvgk’ = AR P SRS L RaE & ?‘/,;Jc Bfs A< 4
HIIA0F 0y AP AT A S AB2 X T ARF Granger Fl& M Gk 0 £ R B

SEFHEE RTHR > SEET Y B8 w 2 VECM(5) i A#a- B E’J’F*ﬂ'gé’ ‘b4 i
Fogd pToimgd Iny BoEPa T 0B F bt BT L TE 2 b

Bhh A e E R ANE DRI AT H N 0031 B 2L amtghE o A FHEEE P
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= A4 i ok GRS
—— - Ilw A RJZ= (One- to four-unit homes) 1.14%
I 4 (%) ™+ g (Five-or-more-unit homes) 1.40%
1 ¥:= # (Industrial buildings) 3.14%
o1z o (Office buildings) 2.47%
# ¥ # & (Commercial warehouses) 2.22%
#\ gt b atend s 3 ¥ g B (Other commercial buildings, not 2 62%
elsewhere classified)
P 7 2= # (Religious buildings) 1.88%
2 % 7 2 # (Educational buildings) 1.88%
Fﬁ Fafo o & 1:;&%1‘#1 #  (Hospital and institutional buildings) 1.88%
&k 227 B %45 (Hotels and motels) 2.81%
ey ik a2z 3 (Amusement and recreational buildings) 3.00%
¥ B iE E’%]L #  (Local transit buildings) 2.37%
5 His AR ezt B 352 3 (Other nonfarm buildings, not 2 49%
A elsewhere classified)
. 7o 7 #4142 (Mobile structures (office)) 5.56%
1 485 1 42 (Railroad structures) 1.66%
i 3 42 (Telecommunications) 2.37%
4+ 1 #% (Electric light and power (structures)) 2.11%
X #7242 (Gas (structures)) 2.37%
H o ¥ %0 g A 42 (Petroleum pipelines) 2.37%
1 4% o frx R % 1 42 (Petroleum and natural gas) 7.51%
H i 2L 1 42 (Other nonfarm structures) 4.50%
4 a2 1 42 (Railroad track replacement) 2.75%
1% %2445 1 42 (Nuclear fuel rods) 2.25%
i3 & 1 42 (Improvements) 2.55%
H 1= 22 5 (Other residential) 2.27%
R
- B #4phdE 52 1 42 (Farm-related buildings and structures) 2.39%
B
+& o2 ~EEd (Trucks, buses, and truck trailers) 19.17%
5’35@?]1 Lk @ (3K %) (Automobiles (equipment)) 27.19%
#1 (Aircraft) 8.25%
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N R ok FGECE
454027 7% 4 (Ships and boats) 6.11%
A # () F @ A B4) (Automobiles (consumer durables)) 25.50%
+ & (Trucks) 23.16%
H s (rk*z ) (Other (recreational vehicles)) 23.16%
% 2 (Household furniture) 13.75%
H s 2k % (Other furniture) 11.79%
H s £ 4 A& 5 (Other fabricated metal products) 9.17%
ZL ¥% (Steam engines) 5.16%
4% (Internal combustion engines) 20.63%
B * 3534 (Farm tractors) 14.52%
=2k % 5 4% (Construction tractors) 16.33%
F b 45 (Agricultural machinery, except tractors) 11.79%
38 b auE 4 (Construction machinery, except tractors) 15.50%
FFHE 9 #42 (Mining and oilfield machinery) 15.00%
& f4c 1 42  (Metalworking machinery) 12.25%
His R afg» bk anddsra 44 (Special industry machinery,

- 10.31%
not elsewhere classified)
-1 ¥ (¢ 7 HkA®) & # (General industrial, including 10.72%

materials handling, equipment)
T % ¥ ¥k % (Computers and peripheral equipment) 31.50%
T a2 g4 (G 3 & 2 B4) (Computers and software (consumer

31.50%
durables))
PEF%4p B 1 ¥ #8482 (Service industry machinery) 16.50%
WK % (Communications equipment) 11.00%
,;F, :J 7; /} N a ,;F, 'i‘: .V» ﬁ_—j: , E, 2. - - -
T %] fe @ % 1 ¥£ % % fe & (Electrical transmission, 5 00%

distribution, and industrial apparatus)
2 & % (Household appliances) 16.50%
His K Aaags bty 4 & % (Other electrical equipment, not

- 18.34%
elsewhere classified)
48343 % (Railroad equipment) 5.89%
FHE2 14 %% (Instruments (scientific and engineering)) 13.50%
AFEr % 2 4 BE 2k #  (Photocopy and related equipment) 18.00%
H i bz & & (Other non residential equipment) 14.73%
H sy z % & (Other office equipment) 31.19%
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FAMAR

At

i & (@ 4 p4) (Furniture (consumer durables)) 11.79%
B * & (Kitchen appliances) 15.00%
M3~ 73 B (China, glassware) 16.50%
H & @t A B4 (Other durable goods) 16.50%
W'k R~ 3 4E% 4 (Video, audio) 18.33%
¥ (Jewelry) 15.00%
F%. 4. (Ophthalmic) 27.50%
2 #521+ B (Book and maps) 16.50%
3 e & (Wheel goods) 16.50%
T Y
i o%
& 25 7 T F|$ck (Software) 31.50%
A H i 7 A #F# (Other mining exploration*) 4.50%
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