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B OMNEIoTz. —F, R&D AFEOHFEMET = v VKD R&D HE Y = v V1 R&D AFEDOEEII KX
IR R LTz, BUREROFE RN DI, R&D BUAEHERRITIEL A 2o Io B\ Tk W AL BE, R&D AEJE,
MBI T LTV 2 ERRENT. A R&D O R B A — "—2 RO % T 7 UITHAIA A T
KIab—rarafTolcfiR, A R&D HEOMMA R&D £MEE VAL B, $io, K&
FFDOAPE, FHOWBWERIZOWTHEMIEE ZLEHALMNIRoT.

Key words: #FZEBRFE &, —MBBE Y, mMERE, RRERDGE, BRIl —rva v
JEL Classification: E01, E17, E22, 038, 041

© ARRRI IR TR B RS A AERF S E T (LR HATRFIERITE) 1T & BRI D — T h 5.
72, JISPS BHrEr ( AFSCIREEE S : 156K03349) OBk A= T\ 5. #ffEED 5 T, AKX (U
AR EBORIIZERT) |, Rt —K COHREE) , RINEGK (RRERE) , PREAK (—BX
2, IR (CZEUR VY —F&ar VT ), HKREE FRIIKRT) HOEIEEICHELR
a Ay FETAWE., F72, #F8[A Scirex £ —, FES5HABRERFFE L 77 LU A, —BRFEA
IR—2a T AT AhIBTIERODREFEREThoT-. ML TUEHOEEZRT D, ARMICEIN
D ITEFZEOETIRTHHDOTHS.

T —HE KSR BEITSERT (E-mail: tonogi-akiyuki@ier.hit-u.ac.jp)



1. [ ®HIZ

Z OHFZED B R&D (Research and Development) & A & AHJEAR Z R I A A 72BN 1) —
R ORAEETT VAR L CBORY R 2 L—3a 2179 Z L T, R&D B&REBL, A R&D
S &V o Te BHFEEANBOR O & H M, RFREREASORELMET 52 8 I2H 5.

AR, ~ 7 B REr OB T, R&D EARASLANWEARZITI LD LT 2IFMIREARA Ny 7
DEFEITBIT D% B2 B LB 2 DHFEREE 2 TV D REMZRFSE TH 5 Corrado, et.al (2012)
TS EOBPEEREROED A by 7 G L, RERE~OEBRDY @ &G T
% . ERRFFAE (SNA: System of National Accounts) Tli, # LWHEFHIEHETH D 2008SNA
I2WT R&D EARZ WD & D8kx RIFMRIER LG LT 5 2 eSS, 7 niREso
FEHTH, B REZNER OB FE T VTHAATII RN EAL TR Y, IEMNEARE
WMATHZETREORKIERICKT 2T VOB 23 m 35 & L7 McGrattan and
Prescott (2010,2012)1%% ODREHITH 5.

HARIZEBW TS, 2016 4D 2008SNA EAZ AT THBFREF SR A e 2 f o, I
MHERD—2>Th 5 R&D EAKFKEKR VA v 7 Ot EHEBHIEIN TSI, £72, Arato
and Yamada (2012) CTIZR¥EORA T 2IFMIVERA ~ v 7 2 MBHRT — 2 0 bHEEIL TEHY,
AARDIEMHIERDYRIERITKTT 2 D, KERLEEOHFHEIENZ L2 ME L TV 5.
Miyagawa and Hisa(2014) Ci, R&D EARZIL U8 &5 B RO 4 7 IEMITE RFEE L ONA
by ZIZOWTHER BT O TWD . 29 LICIFMRERDEEMIZ OV T OWFE DR 2 3 5
IZLT, ARICBIT DIFMNERKE D~ 7 R IEREEDY, B9 ORI H 25 2
BB BIENCEHME L2 E WD) OREKRHXOHWTH D,

H AR IZ DN T OB — e BME 7 /L1 X 0P98I Hayashi and Prescott (2002123317 % 5
s s P58 (RBC : Real Busines Cycle) E7 /L% M\ = [kbiviz 10 4] OFAZERE L
T, Kobayashi and Inaba (2006), K& (2008) T E& MG 27t (BCA: Business Cycle
Accounting) DO FiEZHWIZFBA ORI TN TE 7. SRERSEHIV Y 7 L— a3z
P — T T NV EBEOT —Z D, U ET A TIERATERWITTIEDOES (Wedge ; ¥
v V) ZFHIILT, Uy POFERREONEELIZ EOREDREL -2 To )% 3+ 5
3BT 5T, Chari, Kehoe and McGrattan (Q00DIZHBWCTIRE SN-. ZOmXLTH Z O HEE
FAWTHEE LT VORI 25 M3 5.

O X OEBEKL, BLTFO@Y ThoH. Y, AARD R&D EARA b v 7 & [REEEANEH
T OF—HE_XR—=RHEF L, £72, AMUEARA N v 7 % Barro and Lee (2013) D ¥k 4F
L Miyazawa (2011)Z &5 1CHEGH L=, 72, #5 L72 R&D AR b v 7 RUWIRIEAREAR
ANy 7 OFT—H %I, R&D BARA v 7 36T 2 R MAPE & R&D A DA FE IR O
WERT A= —ZHEE LTz, SoEUAERERM & R&D A O AEREB A Fi> 2 5 — M

VRARICET B RED BAEE R A kv 7 {kdBF%EE LT, JIIK(2006), Fukao, K., et al. (2009), P BERFEE 7 A 24
AAFFERT(2010), 1%EF(2012), #hA - AERE - /NR(2014), KX, Tonogi, Kitaoka, and Li(2015)% 73 % % .



PEETVEMEL, K OWIENT A—Z—bH#Higt, £7201%, BV 7L — ML TUTOSHIC
Mz, 11, MRS EITo 7. REMAPERM, R&D APEHT =N E N Ok a6 2 FEhi
THIET, TNENOAPEETR, 2EEAPEM (TFP : Total Factor Productivity) DZEpE~
DOEBEFHMI L2, 5 212, RRIERSFZTo7z. FEHEAY v Y, MNERKREY = v ¥,
R&D EAKE Y = v ¥, IEMEPAOAEMENY = v ¥, R&D APEFMDAEFERD = v 2 %51
LT, ENENDEMEMAEFES R&D LW NIHEE~ODONREERIL L. F3IThv
B—=T7 7 FaT e vIalb—ard LT, R&D BKEOBIEIERE D R&D &~ DB
rER(LL. 5412, fERo AR, ARER, TFP, BiREFO/NIELKLZMEL, A1 R&D
& o TE R AN BOR O E WM, BRE R A~OR BT BRI 2 L —va
iTo 7.

EEARBRIIUTOLEBY THD. H 1IS, REMAEEICEIT 5 R&D BEAIEIHIT 0.017 &
hEV—7, R&D HFIZH 1T 5 R&D EASELHIL 0.837 L ®mV. F 212, #EEF L oG A g,
R&D A PEDAEPER R 2 AW o RRENTIE, Sk o TFP E5A-R3 1990 AFRLEE T LT
LDH72 5, R&D AEPED TFP fER G RIFFHIE T LTS, % 312, mRMEIEITIE,
B AEPEDZNHFRME T = > U1F 1990 FLIBEO A ARREORRIZHT 201355 <, LA,
PIHVEARTE D = 13 1990 R0, i A Y = v ViF 2000 48706 GNIL 2~ A F 2D
WL RS- EBRRALNI o7z, 5 412, R&D MY = v UK R&D HE 7 = v Uik
R&D EARGELREOESIZ LY GNIITITRE R B L 5 2 720003, R&D APEICITR & R B % 7R
L7z, 7l R&D HE T = » D13 1990 FREE, —EH LT R&D AFEIZT T XTHEL TED,
R&D &AM 4 & AR DO R 2 Fi o 72, 512, BOREBROFEEN D R&D BLAATERR A ik £
PE, R&D P, HBRIZ—EDT T AMREFF -T2 Z LW LN oT2. 5612, AR R&D @
AENF == ROEENZE LIET ML DBERY R 2 L— 3 T, A R&D &
OHIMA R&D D TFP % EH X, R&D £EZ0 DL EiIF 5 Z LR LT, RIRFCEK
WA PERRF D AEPE, FRFOMEEICOWTHHEMSED Z L E2R LT,

C O IIRD L IR SN TWa. & 2 HiTlX, McGrattan and Prescott (2010) & X— &
L L7z R&D &E &G ol — k@ e 7 A2 BB 2. 55 3 §iCi, mf&EpE, R&D A,
WHIEARA N> 7, R&ED EARRA by 7, NBEAKBEDOHEEE, K OMELMT~D 7B NOHEEHD
THEaT 5. £, HEBR, TEBITERR, EAIEER, EFEMNRAR GEAB) =,
WIHE AR 5 B EEEMBROFRITIEC O W T HLMAT 5. 2o, AR, shHAEKO
WG/ N7 A= OHEFE, KOW IV T L —a %479, 8 48T, MELARELAEERD
T2 EHER LI AR ER S A O TR SR Z1T Y. B S HIiTIE, BEET AT Y =y Y
ZEHH L CRRIBEBRSEIZITY, RSN Y = vy URET VONAEEERIZED X 5 R i Fr
STEERFILIZOE, R&D HEBEVERRICOWTOBURERZIT . 5 6 Hi Tk, FMEXMIC
DWTERY I 2 L—ya U&7, A1 R&D BEN~ 7 m iy O F KRR Ok 1z &
DI BB RO ERETT 5.



2. R&D $& &AL AIA A T2 — B 4 7 v

Z OHiITlE, McGrattan and Prescott (2010) D FEWHIE AR 7 fH 70 A A T2 FE T SO HE AT A=
DET I (LLF MP ET NV EIKT) 2X—RIT, WA R&D BARE &AMV e NFTE AR
FEEMAANTE— BT T VAR T 5. MP ET /L EDH 1 ORI REWVE, REMA
?£ (Final Goods Production, LLF FGP L Wg9) FMDAPER¥ L R&D AFERMD a7 « 27
T AU PERSC R S T R E WD R TH L. ZHULE 2 Hilcks T, BARD R&D &R
ANy 7 & —EDOIED T THENT 5 Z & T FGP Y, R&D D E A ERE A HERTT
D EMARERTIZOTHD. H 218, 2 O0OMWHEDERLIFMERELEANTHZ LT, R&D &
AKOAEPFE~OERNT R&D EAUGR IS, NERDAEE~OHEBRITE®ICKRSEZ. MP £7 /L
THWSNTZ 1 DDOIEMINE R D EPE~DEBRZ E AT & BT 52 5rE79 % sweat equity D
BESZITEA LTV, 58 3 OEVITIHERL, AR, TTETER, EEEERIZMAZ T R&D
BERAPEIR A ALIAALTND Z L Th D, ZHUL, R&D EARBE IZET D 2 Bl 002 5 25k D
TE W ORI 5 2 D BT EALR H DT TH S,

2.1. RFEMZE
t FIOREHOFEF OB A RD XS5 ITRET 5.
U(ce, ) = In(cy) +yin (1,). 1)
ZIT, ¢ (e = O)ITEAKM O EAKYE, L1 € [0,1]) XA TH D, o IZRENLAEL
DO =4 FERLTWD. FetiX 1 #$b7-0, 1 HNORMERALTEY, ZThEs
B, FGP IZ W2 9@ A, R&D EPEIC W2 @R Ay E+ 5.
l.+ht+h?=1.
I, t TR T 2 @R 22 A BAEUIR D K 5 ITRET 5.
ZﬁfU(ch, e+ )- 2

j=0
ZZT, BA>B>0)FRNHRGFERTHY, TPROHAZIRSFHMET S22 L2 EWT 5.
REFEMZ L, RO TEHNXZ 2 TOH TR Lo, Qs Az kKb 2 L 512,
D FGP EfI~D J7 @R, R&D HF I~ 57 @R, RIRFFH, Mmoo FGP Hif T~y
FEARE, R&D M ~OWIEARRE, R&D AFE LG, = L CIHEKEEZRETD.

e + Ot +xf?) + qexfl = rf (k{7 + k{2 + ikt + we(hi + hE) + - 1o 3)
@RDOLENIFF O %, FEEF OIS ER LTS xf L xl2 kO xl 3R
Zh, FGP fM~OWHIE AL E, R&D M ~OWHEAEE, R&D BAKE #E W L T
Wo. kLKA ROV k] IZENERN, FGP HIFAOMRIEARA kv 7, R&D HFHDOMHIE AR A
Fy 27, RRDEAA Ny 7 2EKR LTV, 1] RO 32T, MITERDINIEER, R&D
BEARDIIERTH D . wdTFHEHRA 1L ENLH 70 D4, q.03% R&D AEFEM OIS TH 5,
B S O—45 (lump sum) OBIEFIATHY, FitOFFIcNE IS, 1, I3FEF8



BHTLBOBRETHY, FETOFENOHEREND. 1 [FRORICHELZITHKFEL T
5.

1p = i ¢ + T¢we(hi + hE) + tf (k" + k{?) — kiqex{
+ 17 (i (e + kD) + vkl = 67 (kT + k) — o (k[ + kD) — q¢x))
+ T [rF (It + kF2) + ikl — 8T (kT + KkT2) — T (kI + kT?) — qpx!
— 1 (i (e + KT + vkl = 87 (kY + k) — T (kI + k]?) — qexl)].

T, 1, T ot Tl ROV ixEnEN, HEBE, HEIENE, FEEERE, 4
FAEBR BEABFEOBR) , EATRHE RIFIrEe, BUFERBEORE) Th
%. ki X R&D EEIZOWTORFERETH D, 1 DOFEetH T2V OBEFOUNITFUNL 1,
Thv, XX ThbH.

FGP (CHWAMIBIEARA by 7, kI', R&D ICHWAWHIEARA v 7, kT2, KO R&D
BARA Ny 7, kb, 130T, ROEGREBBRUHE > THEIT 5. STIZWHEARBEREE, 6
R&D EAPHERTH 5.

(4)

kity =[(1 =Dk + 211+ 1078 (5)
kiZ, =[(1 = 6Dk + 2211+ 178, (6)
ki =[(1 = 6Dki{ +x{ 11 + 1) (7

T, ndIRREITAAET D5 (AR) ORREETHY, AH, N, [ZELTFO X 5 IZHMVER
RS 5.

Ny = (141N, (8)
t + VN E D, O T LBRIZIE, 1 HKiSTVOERR Ny 7 B ORTHDT 25
ZEBRESNTNA.

2.2. Fit O LA TED

REMFFHIMAR, g0, 17, 7, ROw, BREZBNEFT, QRO THEHK % mEHiE- Lo
@R ERFD B E BT 5 & 9 W, ¢, FGP EM~OWIraAia, xI, R&D B~
DYIRTERILE, xI2, FGPBM~O%@#A, hi, R&D fHM~DH %A, h2, R&D &AL
&, xl, MOREEER, 1, Z2RET5H. BAOEBICOWTIIRG), 6), (MIHES.

Mz S 75007 VOBICEBRT 5L, UTOXICR5.

L= BUGo )+ ) BALT (e + k72 + 1kl + wi (bl + hE) + G — 7,
t=0 t=0

= [ee + O+ x{?) + qexi ]}
ZIT, AMI DT T T oV afj B TH D, WAEEEIZLL FTOFFINCIRT 5.
ly=1- h% - h?,
x(t=(1+ Ut)k{ﬂ — (1 -686Dk{*,
x{? = (1 +n)kit, — 1 —8Dk/?,
x{ = (1 +nkiy, — (1= 8Dk,



T = 1f¢ + Tewehe + TE (T + k) — klqex!
+ P (rF (kT + kD) + vkl — 6T (kT + kT?) — el (kT + k[?) — q,xl)
+ @[ (kT + kT?) + vkl — 8T (kT* + kT?) — TF (kT* + kT?) — q,x]
— P (rf (kT + kD) + vkl — 6T (kI + kT?) — o (kT + kT?) — quxl)]
5T, FEHHBIZOW T OB ERILD 1 BEORMEEIU FO LB ThH 5.

_ ACHD)
R

ZIT, U QRO T DB K, o, IZONWTO 1BEORMSEZRT. MOl
BIZONWTD IBEOFIE, T 77 0¥ 2880 ¢ (IO ORR A 2 1HEM 1 B o RS =2
AR THSTZHDIZHE LN EEZR LTV,
FGP #M~D I3 B A D 1 B DML, WD K5 ITTHEE & RIRO PRFAER LM DS L
KBRDHEVOIFHTHS.
Uc(ce, 1) _ Uy(ce, L)
1+1¢ we(1—12)
I, U FEQROBHBEEIC T 2R, 1, ([ZOWTO 1 BEORMSA%KT. R&D
FI~D I A 1 BEOSME, ERiE L.
PIHEARIZEET % 1 BEO RSOV T, HEOEG= A b 1 BALH ) ORI HONT
Ot &t + IO, RBIEOMIERDORIEID ICHFE LW 2R L TVND.
(L +n) = BAesa[1+ (1l = 67 — 1) (1 — 1l — g + 1a7l00)]-
R&D EART 25 1 BEDO LRI DN TIL, HEROIG 2R b 1 BifiLdh 72 0 ORFZIHIC OV TO
t Lt + IO, BBi%EO R&D EADOF|E D IZHE LN L AR L TVND.
ren + Geer (1= 8D = kfiy) + (g + Gear (1 = 8D (=17, — Ty + 1T )
qe[(1 = D) = — 7 + i} |
SF D, MBi%E DO R&D EAROH| AV (TERBiIE OMNEROF|E D ICHFE LW L2 ERLTWD
1T+ (rfi = 6T —tf0) (A =ty — 104y + THaThhy)
_ en + Geer (1= 8D = kfyy) + (g + Geer (1= 8D (=7, — Tt + THaTE)
q: [ — kD) — 7P — 7@ + 7] '
ZOETNTIE, EREWE 2 HOFE Y 38R G VEABFER OB 2 BB L% OB AF][E
D, rn, Ths.
Fat DRI D2I121E, Kt AT 5 ERORBRE 2R T o0 ERHDH. 3 HODE
RIZDONWTIE, KD 3 ORGSR 2T,

A1 +1) = P

(9)

| | T1  _
EEL 1+ t+,k“”+1 0,
(10)

}Lrgloﬂl —kfhn =0



(11)

li ﬁ ! ki, =0
s | Tdry, *17 7
Jj=0

2.3. REMEZE
RFEMEZEIINE I EARE AV DN D R, Y, & R&D #EIZHWV L5 Mk,
X, #AEMETSD. MPET/LEFRERZ, RED BEARR by ZITHERTH DT DIEHAMEEFFD,
RENTHEEFE L L THWDEEIZ FGP HM & R&D HM TRIBHICFIATE 2 L IRKET 5.
e EE, Y, OAFERBIIROEY .

Y, = (KI')01(K))P1 (A} Z H} ). (12)
TIZT O+t =1, 1D, 60, ¢, ;>0 THDH. EEEEIIHEAR, K}, R&D
EAR, KL, RO BN, HE, ZEEEFZ L7507 X 77 AMTHD. 2F 0,0, ¢, KT,
P lTENE I, FGP HIFADOFIFIZ I T 2 MV E AR B, R&D BEAELE, F7@/rBl=RITH
BT D, ZAIANIERDOKETH Y . APTRMEMAEEREIZI T 5 e » FHRSLHY7: TFP
THY, HMEMCEHTS.
R&D ZE7E, X!, OEFERIIIROED .

X! = (K[?)92(KD)P2(A2Z,H? )¥>. (13)
TIT, O+t =1, IO, 6, ¢y 9,50 THD. EAEMERF & R, R&D BB
DOEFEREYL, MWEAR, K2, R&DEAR, KI, ROHE&E AN, HZEAEEFZLT L7 -
HTTABTHDL. DFV, 0, ¢y, XY, @lIFNEI, R&D HMADFTFHIZE T 2 WHyE
ALBLE, R&D BEARGELE, HEMELRICHY T 5. AHXR&D AFERKICBIT 5/ a2 R
HNZHY7R TFP ThH Y, AEMICEENT 5.

WP DO RTHRAFENE, ATEAZ, 1TRO L 51T, HiEO b Ly REESR, v, EEBIOME

L, at k Ra? It > TRET 5.

A = A +a)DA + )4, (14)
Al = (1 +a) (A +v)4L (15)
ANBSEARKKE,  Z,, 1 THMVERICEESR 2, CEET 5.
Ziyr = (A +2)Z,. (16)
REMEEOFHIILL TO LB TH 5.
My =Y, + q.X{ — O (K + K?) + vl K{ + we(Hf + HE)). 17

2.4, REMIBZEDIEITHE)

REMEHEITA0), QN)ROEEMEEFIHRIC LoD, fitk, q. 7, rl, XOw, 15251
7= F TR ORI & BT 2 & 5\ EMEEROBAR, KT, KI?, K{, H}, RO H} %
WETDH. e lbd LEOFMHITLLTO LB ThHhD.



k{P IZOWTO LREORMk & 5, MINE RIS RIL FGP HiF ORI E AR DIRFUEEM
LELV.

Y:
K

k{? AZOWT D 1 FEDRMAEN D, WRYE AR 1T R&D H DM E AR DRI A ENE I %
Ly,

=01 77

DFY, R0 200 b, RENFEERARIET D & & R&D FEY Ok gl DWW TR
DR RN T .

6. ¥ K
0, X K[
ki 1220V TD 1 HEOEMEN D, R&D EAILEZIL FGP #[H & R&D [ > R&D & A D[R}
AFEMEDGFHTEE L.

qc = (18)

o = $1Y: + $2q.X]
=
ki

WAZ, RHZDOWT D L BEDSMHEN G, F78E 4213 FGP #3FH  F7 % A DR A FENEIZ S L.

R2ZOWTD 1 BEOKMENS, IS4 1T R&D SR D 578 ADORAAFEMEIZ % Ly,

QtXt

Ht

DFV, ERO 20006, BRENEERKIET S & E R&D AED O q >V TLLR
DR T D .

=Q2—/7

_ ¢ Y HE

Bl () XL{ Htll 19)
BEENFE R K EATEN 21T > TV B854, (18), 19N A2 RIS 7-9 2 &b, WHEARD FGP
R & R&D S0 ALLR, K1, SR O FGP #H 5 & R&D FHFHOFEALRIZOWTL T

DBEARDBESLT D

qt

91 Kt _ ¥ Ht

. 20
92 KTI @, Hl ( )

2.5. BV — I O A
REMFEGFE, REMEERCBEIRFOFET DRFICBNT, BN ORMAF2 kO &
INTERTD.



o MREMFFHIEAR b 7 OYIMIE, kI kI2, £ Sk 3 52 Bl FC, Mk, q., T, i, K&
Ow, a5 & LT, GoTHEEKN, (6), 6), (NOEROES AT LoD, (XD
BHHBAR A e KA D 1 DSR2 3 T 72

o REMEEITA2), 1)XOEERMEENRIZLOD, ik, q. rT, rl, K0w, 2525
N7 TFT, 2ToOMTA)XNOFMEEBORKILD 1 EOEMZ2 T X Thi/- 7.

o ETOMTHEEOWBEMENKIT S, 20, KEMTE (Y = N +x7% + ) ,
R&D AFEM Y (X{ = Nexi) , FGP D538 i%% (HE = N.hi), R&D D57 8)ifi%s (HE = N.hE),
FGP #foWyg ARissy (KI't = NkI') , R&D HMOWHIEARTY (KI? = Nkl?)
K ONR&D BRI (Kl = Nkl) NENENERYETS.

o ATOHTEHNOTHERAFIANIEST D (=7 .

o RS, (9), (10), KON ZE =T

2.6. WAEZHD N> RirEk
B — il D EEIRRE & BT B 72018, WAEZEOHERR LY RS ERETS.
BRAIIZ 1 FEiHT-0 0B E= 2T, A+y)AZ, TED. FLy FEREREOEHIILLTD L

ct ¥ pT1_ _ ki e
Iy MEMHTTRT. HE 6 = = Tz FGP EH M OMRIEAR © k] = oy )ttA1 , R&D #f

7 T2 — v I — At
OB : kT2 = ot R&D WA b = s FGP /RPED TFP: 8 = e R&D
. a At = 7 01 721\P1, A .
ﬁifﬁ?@ TFP: a% = W )’f Eﬁmﬁi}iﬂ yt m = (k’trl) (kg) (a%h% )<P1’ R&D O)QE%

A x{ T P 2/A > =
% = e = () ()™ @h2)e: s xnenERT 5. cors, al= i XL,
0 = cws,
kL REREZR O —BWEFZET LD 1 BEOSEEE, UTOELEEY THD.
HEEIZDOWTD 1 O
) 1
— — t
i = AT (1+Y)ZA, . 1)
HE & RIBIZOWTO 1 BEORMEIT
. (=) a-nrw,
T e 9 (22)
t HlomrTaAR L t+1 HlOomrIERIZOWTO 1 BEOKRIMFIT
A= Btit+1[1 + (rrT+1 - 67 Tt+1)(1 Th, — Tl + Tg+1ff+1)]- (23)



T, f=—>t  cHn.

(A+2z)(1+n)(1+y)
t > R&D EAR & t+1 H D R&D BEARIZOWTD 1 DS
At = Bedisa X
en + Geer (1= 8D = k{yy) + Oy + qeer (1 = 8D (=18, — Ty + ThaTly)
q.[@ =KD =77 — ¢ + 7i7?] '
R&D &AL WHIEARIZOVWTD 1 BEDO S

1+ (Tt+1 -6 - Tt+1)(1 T — Tf+1 + Tg+17?+1)
_ e + Qe (1= 8D = liq) + Oy + qen (1= D) (=74 — Tt + 180704 )
(=D~ — o+ 28] '

FGP #M o Jr@# AN L, R&D SO T B AD 1 O SMEIT

_ Ve _ ey
= (Plh_} = @2 h—f

FGP #iM OB A A L, R&D FMOMRVE AL A D 1 D SR

~ /\I
Ve qeXe
T
I‘t = 61 = = 62 =T
k{l k

R&D EAIZDOWNTD 1 DS,

| D19 + g R
rl = —k’

BABEBAR, REMTTSROBELRE, BUFOBBHEGERUTO X 512725,
2= A+ )@+ + 20kl — (1= 8Nk
2% = A +n)A+ )L+ z0kiF — (1= 8MkI?
2= +n)A+ YA+ 2kl — (1 - 8Dk,
é+ I+ =9,

Ty = G-

2.7. TEHINAE

(24)

(25)

(26)

(27)

(28)

(29)
(30)
(31)
(32)
(33)

EFIRETIE LV Mﬁizﬁif@ﬂ%& [ZDOWT, R = Repq = Res BARNLT DH. FGP 5P

DHAEPED E IR AE TOMITIR D

N ~r1nO1 7 \P1

Vss = (I(zs1 (kés) (asshgs )901
R&D EBFH DA FED E FRRE TOMEIX R D Y

ol 92 2

2l = (k“ (kés)"’ (asshzs )%

A (1 B wéls)(l B T.?s) (1 - hss) ~
CSS - 1 + Tgs ll} WSS'

YIRS ARIEE SR, R&D EAINLESR, FEEEIIRO 5 R/ THEND .
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1= ﬁAss[1 + (1 - Tgs)(l - Tsps)(rg; - 6T - Tgs)]

1-p
T = — + 6T + k’
Y TCR ) C)

ZIZTIHE ol =0 MEESNTND.
1= ,8 rsIs + qss(l - 61)(1 - Kés) + (rsIs + QSs(l - 51))(_7;?5 - T.gs + Tgsrfs
* qss[(1 - Kés) - Tfs - Tgs + Tgsf_fs '

~

ZIZTIE wlg=0 MESNTVS.

~ ol
Vss _ AssXss

Wes = @1 =@ ,
1 2
hgs hgs

A ol
T =p Vss qssXss
t T Ulgre T Y2 g2

kSS kSS

= 1955 + P2qssXis

SS o
I
kSS

THINDOEM LM HERD .
Xgs = [(1 + nss)(l + Vss)(l + Zss) - (1 - 6T)]]’€5TSl,

Xss =
fzsz = [(1 + Nss) (L + Vss) (1 + z55) — (1- ST)]ESTSZI
[(1 + nss)(l + Vss)(l + Zss) - (1 - 61)]1’%5'

A aT1 T2 _ o
CSS + xSS + xSS - ySS’

PIany

ol —
xSS -

Tss = Gss-
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3. WY T L—3 g v REEHEE

3.1 ET MK LT T — & OREEE

T O/NEICIXATE CRESE L 7 — M Eh 2 7 ks LT3 B ORE T — 4 28T 5. 7
— X2 OWHFTEEICAEFO TERRFERRE] , w580 TR EaRmeamal , TARH#E
ros@ il , BATEE [HA8rmet] $Tbb.

S8, R&D ORAEFE, X1, OFRINTITHOWTIE, NEFRFELESHBAZETT(2012) D )7k % A
W, WA O TRFZHAETIA ] (Servey of Reserch and Development: 4% SRD & #9)
(BRI D43, K%, WREHER O THREMERBIEE ) oRO 652, Z 2T, L @ R&D
O AT ZERE T, R&D RAFE=R&D &L L TRV .

R&DIRAPE = SRDONERERIFAEE (2 A ).
WIS, B ORAEE, Y, 2OV TIE, 1993SNA OFEEMRATE (GNI) 76, BffE NPISH
CRIFERBFIEEFIFIAR) O R&D MAEEZ PR L, BUF L NPISH @ R&D EARDHFES % {42
BRL7ZbDE LTEESND.
BACARAE =
GNI?3 — (BUMFR&D ¥4 PE — BUFR&D B AWEAE) — (NPISH R&D #34EE — NPISH REDE AIAE).
w2, FGP M OMBEAREE, X', 1XRO X D ICEHHET 5.
FGPERF DM EAKE = ENREATR + Mial — R&DEMA DM EAREE.
Iz, R&D O OMIEARRREE, XT2, ZROLHITRDH.
R&DERFH DYHIBE ARG = SRDIZKIT B ATHEEEEB AL
WIZ, HEKE, C, TRMEBEKIEESN S BFREIEESIHOGEET 5.
THEKYE = REIREEEH + BIFREHEH.

FROELFHEICOWTL, ENERMIET HT 7L —F—Z2 AN TEEL TN,

FGP M OMHIEARA N> 7, KI', R&D HAOHMIERA Ny 7, KI?, KU, R&DER

ANy 7, KL ORRO XD B AREERIHE S TRHEAE L.
K =X+ (1= 8Tk,
K{? =X{*+ (1 - 8")K/[?,
Kl = X! + (1 - 8K}
WIZ, FEFEADEF ( hy ITOWTIERO L S TR
AR 5 B RE R

GERmER = ——
BRI =

(Y
(Y

R BRI =T A S BEFR x 12 x B EE,

2 SRD 2B 5 K%, FR, KEFEMEIIEHTO MEERIZSONTIE, 7% A MRERMICTHRE LT\ S. 215
DFEAMIE Appendix A % 2 JRH L.

Tl
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R =10 ORA TR (1611 x 4FRIPTE ) A $(250H) x 158 EAH.
FGP #F9 & R&D HB DB OELST I DN TIZQROAN S, MIEARA v 7 D FGP #HH &
R&D H ISR % 5 B & L7z
T2\ "1
hi = <1 + %%%) he,
h? = h, — hi.
NHJEARDKIE, Z, \COWTIE, THRPEELE L L — RSB VTR LT

ZIT, sdI tFOFEHRFFERTH D, TSI Barro and Lee (2013)0 H AR DHEEHE
Z, U —AIE SR DT A —H — 2o\, Miyazawa (2011) DFFZEIZHEN, ay = 0.32,
Yy = 0.28 &A=,

3.2. BLEOFHE

Fat O BRI EITIN R EL 52 5B/ MHRE TT VAT, BRI ER, S8
5P, EEEPERAL, EEMGSRBL GEABSE) , GEMSE (S8, FMFiras) 2Ex M
W5,

HEBE, 1f, 1TV T, HEBICEBSN TOWHEEBE LTS, 1980 F005 1988 4F £ T
1% 0%, 1989 4705 1996 45 E Tk 3%, 1997 N5 2011 £ TIL 5% TH D.

TIPSR, f, [COWTITRE IR, BT, SEEeSITS, EEEETE, LU
HBOMERB (A O/ 25T Es & L3, SNA 0% BEME B TE - TRdi-. =
OFLFED 1980 4F7 5 2011 F-OFEHE A RO CTaEWIRIZEH L7z,

BEEEERR, o, 1220 T, EHERE 1.4% % 2 CTHW-.

EFSBIR, o, ICOWTIIEBLOEABILE, HGBLOFETBL, HTEARRBL, (ER
i (BN ZHARFEMERBLE L, ThawERR L0 BEEEARRFEE, WEMEHEE, EEE
PERLZE X RSB AR A N v 7 % B IS IRBLRTE RIS THI - TRz, ZOBIED 1980 Fib
2011 FEDOEfE Z R D TR Lz,

GEARFRBER, of, [ZOoWTE, ERORFITRE & B IS OB O 5 5 & SR BT 3R]
WD EEFEBAEE Z LW b O TEl - TRDT=. ZOBIED 1980 45 2011 FED
flf % koo CRMIICEM L7,

R&D BEEBIFAPERRE, ki, (2 OW T, RERMFIEE OYERREES 4 R&D HEHE CHl-> TR 7.
Z OBEITEHEE SHEICEAE T, BRELHTL b0l L.

3 EBHC W T EBUT OB IS BARBLRILA B, HITBIC SV T THFME ] 257 — 4 21372
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33. WENRTA—FDOH ) T L — a3 v

— BN T B W TIBUR O BURRCHME LS DB 5B 2 52 1T 70 ORI D FAR ) 722
INTA=B = IENT A —F — LS. EPERB DT A—2 =B D /T A —H —,
BARBFERR LIXZ DX D REE T A =2 =T34 T 5.

BEREEE

WIRSE AR DOGAJEER, 67, \ZOVTIE 1980 FE D 2011 FEDEAR A b v 7 (2 5 [HEEA
BFER O P2 Tz, R&D BADEARFESR, §', 22V TIL BEA (2006) % T, MRFE
FHERAHIEFT(2012)0 R&D EA A kv 7 #iztOATHFE TRV O 15%28HH L.

A%

SRBBIZBIT 2RBNLOMHOY 24 FThDH, ¢, ITOWTIE 5 HiTHAT 5 7@k
ATz L—h, oF, 231980 025 2010 FFOHM O 0 L7 b X Il E R DT,
REBEMZEHOREFEIRAF N, B, 122V TIX0.98 ERE LT,

A R

FGP M & R&D #F DA PERREIZ BT H1E /ST A —Z —%, MR O @ il RN T A —H
— & T = NOHEE LTtk BT O 1BOEME (FGP HM & R&D S ORI, K
O, R&D &AL RO FRF AR OFM) 2T GMM #EH L 7.

FGP 5 OB ELRD/RT A —H—, @, I[ZOWTIE, SNA OJEHHERE & RGOS
G0 GNIIZx$ 5 s 1980 475 2011 FFOFHfE L L7z,

R&D #FH D I5HBI YBLER DR T A —H —, @, , T2V TIE, SRD @ R&D AMH-F 40 Nk HHF
et (2 A B) ICHT DD 1980 425 2011 FDFEE)fEE L.

KRIZFGP #5F9 & R&D i D AEPERIEIZ 31T DMV E AR B R K N R&D EARSELE, DE D,
01, 1,0, LYy (ITOWTIE, BB2H TR L 1O THH25), @DAEE—A 0 M5
RIZHWT, LT O E T GMM #EH9 5.

ming, o, I'(M; 04, 6;) = x(M; 04, 00271 x(M; 6,,6,), (35)
Z 2T, M ={myoggq, "+, Mpo10}, Mt = {Yt x{ le sz kl Kt Kt+1 Tf Tf+1 Tg Tt+1 Tt+1} Tho.
E/l

1
T E fi(my; 64, 6,)
X(M161192)= 1 t

lfztfz (my; 64, 92)J

VG&)%) fl(mt; 91,92), fz(mt; 91,92)&:01/\‘(03:1)\1:@&%@

Y SRD Iz B KR, HK, KFEMEIIEITOANEBIZONTIE, 742 A MEFREIC T LTV 5.
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fi(my;04,0,) =1+ (Tt7;1 -7 — T§+1)(1 - Tg+1 - T?+1 + Tfi+1ff+1)

_ (rler + @11 = 8D =, ) (1 =7y — Ty +TaT1hy)
qt[(l —KkD) -1 -1+ Tfrf]

)

S5 ol

Y qex
f2(X;61,0,) = 6, A—Ttl — 0 AtTZt:

ke ke

(Y
(Y

vl = 19 tﬁbZQtfg
ki

¢1=1—¢1 -0y,

Y, =1—¢, —0,.
TPV, BRI D ST A — 5 — A TIRATOMIM T, = 1&RE Lz, LB D/ <7
A—F—PRE SRS, (15)RE VD Z LT, R&D LMK, q, &7 LTH
BV iEERTS T, T(M; 0y,0,) 83 143/h & < 725 % T, MY Grid Search 12 L B3fEE T 7>
ROEL RS —F 7 U v REM/NT S &0 HEE@R BT 2L TATA—F — 2 ETE .
7 x4 MTF (2) IOV TIE, RVIOHEET 72 KT,

]

il 9

ZHWE. 2B LUBEOHETE T 7 > RCTITRTT 72 ROE— A 2 MO HEERR 2= D 4y -3 758
1741, Cov(fi(my; 64,0,), f2(m¢; 64, 65)), D EA DS 1T,

A0
Z‘[o Az]'

od - LAY

ZD XU TROFAFERED S BAEMEF O TFP, %V, Al 23K, Z D 1980 £ 5
2011 FF TOVEYMERLE LTy 2RO, WERTA—F—DH ) T L—r a3, HERKE
IZOWTIEER 1 DEY ThHAH.
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& 1 HBE/N\FA—F—DI{E

IS EiBE AN
TFPORL R R (FGPHR)
AR 2 ORI BN 7 = A -
FGPE P DM G Ay Bl
FGP P OR&D & A 45 it 2
FGPER D57 il 53 i =
R&DHFH ¥y & Ay B 2
R&D [ DR&D & A4y il 2
R&DER Y o> 55 853 Bl %
WMIHTE AR A 7 DIFRFESR

R&D & AR A~y 7 DAER

0.980000000000000
0.009624326842325
1.730726793404400
0.396956117920397
0.017111500728346
0.585932381351257
0.153413459575458
0.369837767290490
0.476748773134053
0.073503400483774

0.150000000000000
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4, =R

ZOHITIE, BARRBORESFHICOW TEREMN A FERE Oy — 2 L, ZOMmXTRALE
R&D EARA b v 7 % 2P CHET D7 — A %K

AW ESF O R Z2RT.

22T @y 135 3 HiTHER L7 FGP SO AR R L VTS, £ 2 IIRESFTORR T
% 5. Hayashi and Prescott (2002)1% 1990 44X H AR DFEF kR DOKKDJFIKIZ SV T,
BEBADREFINT &, TFP (R OREZ 5/ L7223, ZO/MEEZ Z 2 THHERTE 5. £72,
2000 FERIZHOWT 9581 A & TFP ORIZFEREROMEA MG L TRV, EARA by 7 OpftE

Y, = (KD ?1(A.H)%.

OFIESG L T, EHORERIZ 1990 FR LD EHITETLTWS.

x 20 EXRMYY, HBIRA, TFP [C&HBERE

% 1515 (Worki A1)
GDP
s [eaga [TFP

1960-1970 10.13 0.32 4.74 5.06
1970-1980 4.35 0.13 3.89 0.32
1980-1990 4.24 0.55 1.95 1.74
1990-2000 1.26 -0.40 1.29 0.37
2000-2011 0.34 -0.34 0.36 0.32

FE 3L SHICHER LI ABIEAKELA LPEREF L L TNMA T —ADMERFORETHS.

AEPERIEIIRDIE £ 72 5.

F 3 T AERKREN M -T2y, =L L CGHIIE NS TFP DR EOFFEENME T L TV 5.
1970 A% & 1990 FERICHOWTIE, AERDKERDE L, TFP OfERIT~ A T A L o7,

Y, = (KI)Y"%1(A.Z.H,)%.

T 5. FTUIOIL, LLTO X 9 A ER K%

x® 3 BEXRMY, HEBRA, AWERKE, BV, TFP [CLHRERE

5L (WA L)

GDP

TR A X NHEAR wAZA |TFP
A | NAEA

1960-1970 10.13 0.42 0.32 0.10 4.74 4.96
1970-1980 4.35 0.65 0.13 0.51 3.89 -0.19
1980-1990 4.24 0.87 0.55 031 1.95 1.42
1990-2000 1.26 -0.01 -0.40 0.39 1.29 -0.02
2000-2011 0.34 -0.11 -0.34 0.23 0.36 0.09
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RIS, H2HEITTEA L 2MMREETT VL 3 Hi TS LI R &M/ERE L R&D EFEDT
— DN T, RESFETT 5. FGP 53 & R&D M oA R $13(12),13): L R TH 5.
Y, = (KM (KD (AL Z,HE )P,

X{ = (K*)% (K2 (AFZ HE )?2.

Y, 1XEAKMAPE, X! 12 R&D EETHD. TNENOEERBMOMEE T A — % —HIZH
SEHTHRFLIZbDEHWS., R4 ITZOH LWVERESFHOMEEZRL TS, BEEM
IZOWTIEL, R&EDEAA b v 7 O EFRGFPMAAETNTND Z ENHMTH Y, 1990-2000
FREZOFGEMEFTLTWD Z EMRFAIND. ENLNDOAEFEERIZONTITE 3 12
AL ABEREBAN LT ANA—Y 3 VORESEHE REREWVIERV. R&D FHIZ W T,
R&D A JED T 1990-2000 ALK T2 LU, £72, = OWI: R&D 40 TFP

REBRNRA TR Lo TS,

R 4 R&D BEEZECETIVIZCEDEESET
5L (AN

HcH& A P
T BN X NHEAR EESIIN
TN | AREAR WEA |R&DEA TFP (i
Ahy Y : )
3 B

NPISH
1960-1970 10.13 0.41 0.31 0.10 5.02 4.83 0.19 0.14 0.05 4.70
1970-1980 4.37 0.66 0.14 0.51 3.89 3.78 0.10 0.08 0.02 -0.17
1980-1990 4.24 0.84 0.52 0.31 1.97 1.87 0.10 0.09 0.02 1.43
1990-2000 1.25 -0.02 -0.40 0.39 131 1.23 0.07 0.06 0.02 -0.04
2000-2011 0.35 -0.11 -0.34 0.23 0.38 0.34 0.04 0.03 0.00 0.08

R&D A pE R M
BN X NHIEAR EESIIN
FBBN | NHIEAR wyEA |R&DEA TFP (R&D
Abo7 : )

13 B«

NPISH
1960-1970 1157 0.96 0.88 0.08 5.74 1.69 4.04 3.01 1.05 487
1970-1980 2.94 0.16 -0.26 0.42 3.42 117 2.25 1.83 0.48 -0.63
1980-1990 7.63 2.10 1.84 0.26 3.46 118 2.28 1.93 0.39 2.07
1990-2000 1.99 0.15 -0.16 0.32 2.14 0.53 1.61 1.25 0.36 -0.30
2000-2011 0.90 0.04 -0.14 0.19 0.94 0.17 0.77 0.66 0.09 -0.09

> PR ADT — Z 2SN TIE, FGP ¥ & R&D HM D NG AKUEILR U L E L= 9 2T, Bt s
DYELA: & BRSO MITEARIE RO 2 AW TRBZPEIRAZDE LTV D, EBRICIX FGP &R &
R&D EFAD NHIEAMERITE > TV EEZBNDL 720, 2L LTOTFPITE > - HB TH 5 Al ethidmuo.
ZDRIZHOOWTIHIZHHEOR D H 5.
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5. mXIEEREE

ZOFITIE, W&/ ST A — X Bl & 5 2 B RS ENE T T L A VT, B AR
DHHDOEA (V= v V) ZEHIIL, RKIERIZE 2 5%V = v P OR AN 5. Chari, Kehoe
and McGrattan (2007) DL T, Bl Sz~ 7 a7 — & LR 72 RBC €7 VDAL
TLT—ZOTHEL LTHEEOY = » DEFHAIT 2 Z EBREIN. FHllESNZY = v DT
BLSA DB SN2 WTHDOER L LTET VAR Z & T, T ANERT 2NELELD
T EBR SN RET — X BRI BRI LI ENTE D, O TIE, MBSO
GDEHELE LT, WHIEAKRE Y =Y, RRDEEY = v ¥, TR AY = v V%, AREREIC
BWCTAEERFARLEE MLy FTHATERWER & U CREMEFAOAEEEY = v 2,
R&D MDY = v VEHEAT 5.

5.1. ET/A~DY = v VDEA
@RXOFFHOTHEEIZ, B =Y, MNERKEY v, RRDEE Y = vV EINZ 5
ERDEHIZES ZENTES.
e+ A+ oD +xI?) + (1 + whgext
=rf (kI + kI?) + ikl + (1 — wbP)w,(h} + h2) + { — 7,

ZIT, of KO of IFENEN, MHEAKRE Y2y Y - L— b, RRDEAKE V= v - L
—hEEWKTS. ZhbDU vy - L—EBREDELEE, Ty Y L— MNIREITHT D8
RLEFEUBEE2TD. oHEZHH Y=y V- L—FTHY, of > 0THIZHBAEREL, oF <0
ThIUTTT BB SR LFE CEE 2T 5.

INLDU =y UNFET HERELIES & T, FitomktIWHERILO 1 BEOSME, (22),
(23), K TY4)FUFKRD(37), (38), KUVBHXD L H IcFHEZHZ b b.

(36)

FEEAT =Y, Qb =1—-wf, ZHBATLZ ETRARITKRDOLIICTEZHBLZ DI ENTE
5.

L 1+ 81 —h)t <1+Tt> 1,b<h_%>

Qi =01-0p)=c 7 - W 1—1f (yt) o\ ) (37)

FEHAT =« L— 1§, of, IHEIEHRELECA BT 47 LOMEEFO.
MEARBE T = v, O =1+ of, ZAATZ & T, MFEARIZ OV TORE SR
et @)MUTKD L HICEEHMZ D ENTES.

¢ 1+ 1
ﬁt A <—> {rt+1 + (1 =8N — T + (1 - Tf+1 + Tg+1ff+1)(rtT+1 —-6" - Tf+1)}

Cerr \1 + 7744
o
164, (1+ T K d p 4 p ;
Z. tct ( 1+ %1) OF —rfig + 1l — (1l = ey + 18t ) (7 — 87 — 784) (38)
01 = 5T
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WHIEARE Y = vV« L— b, o], [IWERKREICKHTORELFR LA T 47 Lotk
T a2 R AR,

R&D HE TV = vV, Ol =1+ i, ZfAiATeZ & T, R&D EARIZ OV T O RESEREDSR
ff, QORITKDO LI ITEHEEHMZ LI ENTE S, .

d p d.p
Qt[(Q{“_KD_Tt — Ty Tt Tt]

A G [ 14+7f ;
=P + 1-6D(Qfq — i
t Cors (1 n T§+1 [Tt+1 Ge+1( ) Q41 — K1)

+ (rly + qear (L= D)) (=8, — Tf+1 + Tg+1ff+1)]

=4

(-Qé+1 - Kg)(l - 51)% =

1 6pyq (147164
‘h[(ﬂg - Kzlt) - Tgl - Tf + TgT?] —~—= < 1+ _t;; - (rtl+1 + G (1 — 51))(—Tg+1 - T?+1 (39)
t

Be ¢

da p I
T Ter1Tegr) — T

R&ED HE V= v - L— b, o), IZR&D BEIHTEBRLFE LA T 4 7 LOREER)
RaFro.

(12), ()X DAEFEREIZE T, Al & A2 ZZh T FGP P9 & R&D #F90 TFP (2404
T5. EEBERLOEEREZ(1+V)AVZN, TH-T, Ly FEBREZOET VIZEIT S FGP
& R&D HFID TFP IZZNZNLULTD L D ITEFRSND.

1

5 =0,-4;

Tl (R S (40)
he \ (k7)™ (kD *

1
a2 =l Pt 1-0,-¢,
LR\ ()™ (k) |

5.2. RIS 7= TG DE A

WiE T A — 2 — D8l % 5 2 7-(36) 1 5 UDRUCE 3 HICTERE LI-BIEORS, KO, Bl
NeT—25252052LTr=y VEFHIAITLIENTED.

LRI SRS Y2y Y - L= bOHEBER L. Hliv vy - L—§, of, 1T
LCERBEMICHD. MEARKRE Y vy - L— ], of, 1% 1980 s E Tld~ A F A7
N, FORIZTTRAHBEL TS, RRDEE Y-y - L— b, wf, 11990 FRIZKIE R~
AFAEIRSTZN, D%, ~A FAENEINL TS, FGP #MOAEN Y = v ¥, at, 13 1990
FEITHTTLEF LIS DD, Z0%ITE FHEIAICH D . R&D HFOAEEMN Y = v 2, a2, & 1990
FIZNTTEA LIV 0D, ZO®BITIZFENTY, 2000 FRPBELIEITIE T EATH 5.

(41)
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1D FEERA, MHERKRE, R&D REDV YD

(DxvDL—F) (EEED D)
0.15 1
Sy L —h —— MBTERRE D 2D L—h -
===-RADIFEIzv L —F —x— FGPERM 1D EE D =v D1 RHS
0.10 - R&DERFID 4 FEHED =2 20 RHS / L 15

0.05 -~ \/\’_/\ .
P N
L X ;
L - l-—-.x___v o
N W
ke .-—x/x Nl x o x—x XX x ‘\\ F 11
0.00 X<xogT X T T T e T T T TET Y
x"‘x—:(/x Py /'~ . ! ;'(x"ﬁ'x
/ \\ B Y ¢
\v = \ s L
\ - o v 0.9
A\ W, F

-0.05 \ ’
. -~ - ,’
\ N e - 07
\ 4 N,
\\ ’r’
0.10 - -
= l o5
-0.15 L 03
1980 1985 1990 1995 2000 2005 2010

5.2. U x v VORFELBADREDO T

5 0DV v VENEEHE LT, ETMINELEARSED L, EMICBHISNTZT —
FEFETHZLENTED. {oT, 5 1ODY = v DEIELELI B U THEMR LT-NAELE
BOWEE, $T_TOT7 2y PENNEERE LTETFTANER L-NELEREA T 52 LT, £
DU =y VNG R T RE~OBELEINFHMET 5 Z 0 T& 5. ZOFiEIE, Chari, Kehoe
and McGrattan (2007)3 B 5MEERSFE (BCA) EFEATETIETH 5.

WA E 5 2 TEFBEZFHE L, IFRIETT MERIRBICIUR T 2 RO WAL $ A 4
RS D HEDO—2 L LT, HEEROYIMMEEZ KA LTS L CERIREBIZIURT 5 121K %
AT T a—T 47 7TV XL BdD. ZOTT NV TIEHIEERNEBFEET D720,
ERREEICIUR T 2 OWNAELESE 7 ) v R En BB UHTHEE AV

2 [TRAIEERSH 21T O RO EEH OB S -, KO, 2012 4FLAREOSMFEZ 7~ LT
W5 B AR O TFPIZ DWW TIE, £ D 1980 4FE1 6 2011 £ TORKE L R, (1 +y)tAS, 28
2020 LI BAKRET 2 b DO ERE L TV, R&D D TFP 2O\ TIE, 2020 4ELIKE, &
WP D TFP L[ URTRRET 2 ERE L7, AN KEOCAREARIZOWVTS, 1980 4205 2011

CHALHL LTRTOY =y VEHEATEF ML, BMSNET— 5 LIERIC B L MBI R AR 578,
ZIDUHIRRE T D & VIIR B 72\ SMEZE S 0> 1980-2010 4R D FEEMEASE HIRIE CHRBIT 5 L IRE L7 H A O E
HIREEADORT 20 E 7 ) v B —F - va—T 4 L7 TRDIZL ZH, TOBTAER SN DAL
B ESN=F =% LFETREET 5. ZOMCTIE, ZOEFREICIORT 57— 2ONEERER Fv—0 b
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Appendix A: R&D EAFKE, K1Y, R&D EARA kv 7 OFHHI

R&D &A#KE, K1, R&D EARZX kv 7 OFHAIL, NHEIFRFELSBAEITERT (2010) OF
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Appendix B: 7'V v R¥—F « L a—F ¢ 71T K DI O E

BB L& T A —F — DI, {B,v,9,87,87,04,0,,¢1,¢,}, %5 2 HAVIZIERIE O — I fiETE)
FHTIVOEFHEIML, 2.7 510 % FARRE D Sl 2 it 72 9P AR O fiE 2 BB R 72 JER g 2
W5 Z ETROOND. EHHMIET D8 22Ho0TIE, RFEOFE, RO, REHEED
OB LERIE & B O — I S Al T TR O T, EHMRBIZIOR T 5 82 254 2 & TR
HHND. ZOFID 2 M —RHEE T T AT, 3 OOREER, k' k{2 Kk}, £2O0
WAL, (b, hEYDFAET D 2 &b, SMEEBORRS) & RBELOGIHHE, (k] k]% k{35
ZDNETT, EFHREBINHRT 532020 5 HEEBOE, (hi, h]), 28T LicR5.
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> Step 3: IREEZBOWIHME, (kT4 kT2 K1}, EAVEEKORI 2 N2 HNEZTT, #IHOH
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DR, FERIESL A A BB ARE TiE 2 L1272 5.
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