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R SSUER X &R : WSE(ERM AR R)-LuEa - =4

2 PR ILR - RIE = X AT A KL
3, TR
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R R
(b) AL e

fé}:ﬁi \ _.w A H‘.u SHI% |
My | 1 | ORIV )

AR ML ESS
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£ SZBR £ NG
W) = (VR g
- N

“DUSFESEE” UESEA T (OR) AR

A RAE: RRABER. RA. A

a9 BB 2057 28 5 [e) AR R L K A A
AE

03Tt Aeabih & LS A5

ZHIGOMNIE, “TMRZi”

YFO SR ARS AR A e AR A
G TR P 5 S R AR S 09—
B R BELRKGESIEFAL, £330
TR 5 20,52 ) — 3K
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MG F RRIRE S5 3R
B ARZARAGEFFEATHE MW LRAER K IEFILE F R 2
AR X EMBZFINE
O & —MAHEER: RIFBRI EIARRKF IR, EEERHRT, MR KDL
T
> MMM NashH BB AR K — —F SR E R RFTH CR)
QITRH, BETRAT AR R G ETIRS AR — B F AR 2 FAR A HL A A A R
K B F (best response)
> EHMIFARAFTE LT AAERER, mAER ETHEALELK
> TR EMMANE: RN ETF, FARERE, AZETH, AREMR

B BRI T — AL ROB A LN EHEZXBRHAX = £(0)

B ZUZFFROESAMELSEGER EFELAHKO, FAER T 48
P E =X = f(0%) R WA I F R AE{X, HF4E
O ek L “BARE” (RFRER) : BAZFHSoTHOR L ?
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BMEFFFRE PLZFNRSSHANIRH

AR ZE A, BAANLETERMAEAEESANX, BRA M E LT k4t
10X, WAKEAALATENT XA
O f(@)cxm%ﬂi}a%iﬁiﬁéywa‘ﬂf WFE, ATEARY T ANEFAL

BAXEBFIAEAELSY, WERAEREWNE X R4 T
O Fa9iA: f(0) DY, BPEAMMGINE, BB LFLFELEFAE
O 3RegAEAR f(@):oy BRAL AL 69 L%, ALY B 2R L FIAE

ARSI, BEREHHBSTAKEZ, BIfLX >0

O 24 TiRA: ﬂﬁ%ﬁﬁ%%«y €Y, HBLE—0"€0, #£Fy = f(0Y)
> IO = iy ) E— R

O A#ARTiRA: xFAAALLEy €Y, REALER—O" €0, %3y = f(6)
> HEHL FARA, TAEED € 013 f(0) =y, BPER R AMBEILSE
> WEM2: A BAEESAD € 01EiFf(0) =y, FWAFAELEFRANLK
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RBCH=HY

B RBCEA R —ANKEF, ATFTHFE-ANEELZT

O King, R. G, C. L. Plosser, and S. T. Rebelo. 1988a. Productlon, Growth and Business Cycles: I. the Basic
Neoclassical Model. Journal of Monetary Economics 21:195-232.

O King, R. G, C. L. Plosser, and S. T. Rebelo. 1988b. Production, Growth and Business Cycles: II. New
Directions. Journal of Monetary Economics 21:309-341.

O King, R. G, and S. T. Rebelo. 1999. Resuscitating Real Business Cycles. Taylor, J. B. and M. Woodford
(eds.), Handbook of Macroeconomics. Oxford: Elsevier.

B XA BTUAFA—AREGRBEE — —F S HF 2 LR RH
(K, k) IS xFFIAA, BHA-NMRTFREGE—FHER
AL =] AL

B RBCH:AIAE: AEIBAFIEA AR A HLE
O Z&#5%#k: Cooley, T. F., and E. C. Prescott. 1995. Economic Growth and

Business Cycles. Cooley, T. F. (ed.), Frontiers of Business Cycle Research. Princeton
University Press.
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max [, 2 BE[blog(C,) + (1 — b) log(1 — N,)]

S. t Ct + It < WtNt + T'th + TL't, Kt+1 (1 - 5)Kt + It
25 B wy, 1y, e, VE = 0, ARK,

AT e T2
Ye —wN; — 1K
Ty = %?v)f t — WelVy — TR
S. t. Yt — ezt(l + y) 1 CZ, Ziy1 = PZt + Et+1s Vt = 0

O Ly ATFP A, = e?(1 +y)té’3%%1iﬁéi$, z A ST ETFPOY AR, & AiidF &
B TR ANt
Ytzct‘l‘lt, VtZO
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FMHENIG KRR

B CFIA 2SR, AR IR MG KA

{Ct.1t,N¢}

S. t. Ct + It — ezt(l + ,y)thaNtl—(I’ Kt+1 — (1 - 5)Kt + It
B Zipq = PZp + E41, VE = 0, VARK,, 2,

B KKy, zo &, {C N It Kerq, Zedeso B — AN RLALIE AR, tHAR 2095
Augr, F8R T A HEAZLEy[blog(C,) + (1 —b)log(1l—N,)], #mitH
I A E =LA
O E, 4 FAR0, 5 ANFEAEAZ A 5Ky, 2o, BPREMTAZ 896 55 A o, BUA T A2
B, RTR—AEBY T
O —#&a9, ME; AT R AsFF TRt EME 2R, 2> A,
> #t—%, AE AT EtEHT, BENAMMT 6 Z

max E, Z Bt[blog(C,) + (1 — b) log(1 — N,)]
t=0
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FMHENIG KRR

B AP AL K I8 PR 4
p €(0,1),6€01),ae(0,1),be(0,1),y € (0,0)p€(0,1),0, € (0,0)
O #— R4 yREEKE, AHE B S HOKk s

B A AR AR P ERRHL ERRS, N LR KRR
B EE— fﬁbr», A8 M B RBCAR B & A »f — 52 4 M 39 fr
O FF&HMeE—, §FREMNSHAXER
> A%eS: SRR G AE—#, #R/EIER LStokey and Lucas with Prescott
(1989) Recursive Methods in Economic Dynamics

O —ANZEHEAegsit: FEE KR (1RS) WA AL RRE—HE, THEK
PACTF AR IEBK AR 2132, L E—BE TR B2UHRM
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PRBUKAE: Xt

1. KAR-F# 38 K% 42 (balanced growth path)
2. MPTAE KT & LR A H (detrend)

3. X EMRALY G R AN H F 4, B S 2 AL S (deterministic steady
state, ss)i#t AT 4 % & M L (log-linearization)

4, FxTE AR A B i, BEEAEMEIIE » H AL, FFAT KR,
B AAT R TANEZRESTEHSRITFETENEBEAS
O Z &6 % 2 — AR S 2 ) (state-space) A 49 715 X

2024/7/11 B4 P ERERE
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\

EAHRBCHSBIST 2 M LRI 2

B A ARBCEA X &M, K. A BRI 20 2 HIEE

EJ=afefele] fil-o[f]- a2

e

B T Bo AR K, Me AR FEALMFT f

BHEHTE, oo BT -1; 2XE%REA
Ct Ct_C

172 MR K8y AR, AmF

=lopg=~——<-1©(C-C<-CoC <0

C C
B b, SRR EARFLE L]

O 5071 RF, Fi,<-1, NI,<0, PRrREERLZERKTALGE, ZHK

- ﬁ*’fcé% AL R AR KA ALY B “ AN B ARG AR AN 3 fEr
O #lde, ENKAER P KMEA S TRARZLBEA, 30748 A3 5 & ik
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FARBCIRAY G IB IR A RVAR L B AR : #EE

\

B R KRR PR, P VAE gy 4e T 1 3 (recursive) S X 49
Bellman 7 #% :

V(K,A) = cn}<a)1i/b log(C)+ (1 —b)log(1 —N) + BE[V(K',A")|A]

s.t. C+K' — (1—68)K = AKAN1-
log(A") =log(1+y) +1log(A) +z' —z, z' =pz+¢€
O £, HMEEREZRRSEE(K, A)éﬁﬂifﬁ TR T T ML A
> ALK, LRFEE R A ALY LT ARG X, LGS
B FAPREEZ NS %Jw‘d](dynamlc programming) =] & , ¥ Bl AR/ 69 4%
{877 R AT K, a9 X AEH RV (K, A) B BUR & 3L (policy function)
K'=Gp(K,4), C=0Gc(K,A), N=Gy(K,A)
O LTFRTH, hkTFHHEN

B T Bellman 77 42 69 # )3 K #f & —F+ & 5 4F & £ (global nonlinear) K ##
7y ik AR M%7 kW — AL @ AGDSGE, & & ES H T iRAE
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1‘1_\/&1{755%%&:‘ :

N,

B i 244 kE: China Macro Time Series (CMTS), &1 &% R L &1EH

follp=2

O https://www.atlantafed.org/cqer/research/china-macroeconomy.aspx

O CMTSY¥ & #EHA47 AT K B F B E K4t & (NBS) A~ &9 5

O &F AL ESEENBSAHRIELE L, #ITT RAFE, METRAL B,
HoZRENIRREFUNNE BOAITF T £ 2HE QI
1. MEFEEREHERIMRR, 4o 4 EGDPW £ &5 45417 7
2. ZENBSRE/pFI sk b, 430 F KA, FiTETRE, AdTIAtH

LI IR AR AT
O Chen, K., P. Higgins, and T. Zha. 2024. Constructing Quarterly Chinese Time

Series Usable for Macroeconomic Analysis. Journal of International Money and
Finance 143:103052.

B SR AHIE: ATNBSE (St F4) FAFWFEANERT
YERT ], St47 R A, BAEEME S AT
O http://www.liuyanecon.com/data/#CMD
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JiN
A

1%725@.;&1 :
\:l:r

M1992-F T 45 % ) FF 7 Z= & B R A% F- (national accounting),
LGDP /-7, 1Xfki& # 2119924

B 305FEREAKEFT], EZARRELH120MF A AL

B StaRstib, 1970FKK, BT R A0 RIE G B IT %
B, TSR RIE 091940F R AT 46, K2304F, 120 4%
O DSGE#A! 894531 A 1 ) FF ik
» Ruge-Murcia, F. J. 2007. Methods to Estimate Dynamic Stochastic General
Equilibrium Models. Journal of Economic Dynamics and Control 31:2599-2636.

B bk, #IMENBERJ RIHF M £ B RWE 557 FONT 09k, 508

(business cycle) L £ K& T6 — 324~ F M F a9 B A A 30, B 30-F
BBEFARBRBES B ETIRTENE TR

LS
(@
F
i
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I IEETE S B EFFERYIE AR

B AREZRENLTHFF, REEAGATALY 5 B AR IR0E T &2 F) A
HPE # (Hodrick-Prescott filter, HP filter)

B T AKX}, HPIE RIS K, A4 T 22 69
T T-1

mIHZ(Xt - Xt)z + }{Z[(Xt+1 - Xt) - (Xt - Xt_l)]z
=1 t=2

{X¢}
t=

B FBLBAMAAX =X, — X,
B X TEEHIE, BEESAROTRERAAL = 1600

O TR ERIT R GG 5 [KTHE, WEHHPE KRG T EZELEHE KX TRNEE
8 B 2R A s, BPRIREAEF 9K B, K3k 30, PREG4EREH. S
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B 2 AL = g S EERR4E 7
HPERBIIE R R : ZTEHIEL = 1600
HP filter

S
o _]
o
o |

g S

(48}

O <« _|
o
o
()
S
= | | | |

0.0 0.1 0.2 0.3 0.4 05

Frequency: cycles per quarter

B HPER: EH{XPERMKBEADRES), RS SMERE ML)
O syc(w) = GHP(w)sy(w): sx(w)A{X 30915 K5, syc(w) X IE R IE B a9+ & 2%
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=M FHIRIHPIE K

BT RAL AN B8R IX ), wARIERS L (BR) Wida
log X, 3t ATHPIE L, dBFF 2] 49 B HA-1 A

c —_— ~ Xt Xt - Xt
xf = (logX;)¢ =logX; —logX; = log X; —logX; =log| = | = ——=
Xt Xt
B TUARBBRAITEX, X T LAHAX, 07T kS
O 5 &Ry L X T AARSENE 2k & AR 2
B ZHPBARONR R, N LR ERER, B9 i F L4 48 X ]
T2 AEHITIER
O 4 d o TS TRA R, 34 d o /GDP HAE s 478K
B EFEZRHAPIDSGE® L, & AHPEZ AT IR I8y LAk, W
Ge, Li, Li, and Liu (2022, CER) M &

O http://www.liuyanecon.com/wp-content/uploads/China-Business-Cycles-WP.pdf
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%L EIRFT

B EREFHEEBR
Y=C+I1+G+EX—-IM
NX

O kk: CMTS, &, &4
O #3#: AZEGDP-FRABHFFE LALBH AN K IFA
B 7 A AR
O kk: ATiE A iTHE
O meio: ZEitAaxAYE IT/ERE ()et) x13
O A#HFELEfoZ: A¥EIAERE Che) +98 By, JAT X BLitlE), 7x14) X
EEMLADT-FEE IEFHAT (16655 ADT)

B OAAH: 199201 — 202104
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1992 - 2019
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GDP: #3¥5H

H
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RealGDFP
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FAvE: BRI
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RealHHC
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trend

RealHHC
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FAvE: BRI
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Real GCF

Real GCF
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= HP cycle
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FAvE: BRI
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HRTiHSR: #EE5EER
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RealGovtC

1992 1996 2000 2004 2008 2012 2016 2020

RealGovtC

0.08 1 = HP cycle
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FAvE: BRI
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RealEX

= RealEX
80 4 —— trend
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7.0 1

B5 -

RS

5.5 1

RealEX
= HP cycle
0.2 ﬂ
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0.0 4 )
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\
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FAvE: BRI
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ReallM
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— ReallM
trend

m— HP cycle
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FAvE: BRI
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MNX oY
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FAvE: BRI

MNX oY

= HP cycle
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HoiflE (BAfk) - #3235,

o
&
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trend
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\ — HP cycle

FAvE: BRI
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Laborinput_million hours
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trend

Laborinput_million hours

0.03 -

002 -

001 -

0.00 -

—0.01 -

—-0.02

-0.03 4

1992 1996 2000 2004 2008 2012 2016 2020

= HP cycle
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EERBCIRASHRIH

B A AZH%: “57 KA
O #RRBCHEA &G A HAL, FRAALSIFIERE NG F IR ENKIE T P65 R -FH3%
K%
> PR HRFEFREHLE DT R CFEEKRE
> EA: EE RGBT B Kk k2, BPKaldor®E £ — — 73/
FACNAE. FamE. TAZHL, BF AL, HE A2 HLSERSIHEE,
A, AL /. AR RKERAT ERFELA K
O 4%+ TFP A7 i#% & a9 0 8] /5 2| A2 A
> 5 PR Kk —8, TETEPF 7| A 18 2 1 AL 4
logA; = at + z;
> ERAMAAREN R {230 — 0 A =@ E AR

Zy = PZi—1 T &

\
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Z[EFEHEKEZ: King and Rebelo (1999, Handbook chapter)
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TEPN&E

Cobb-Douglas ~ 3% : TFP % Solowsx £
Y, = A, KEN}~* = log A, =logY, — alogK, — (1 — a) log N,
O 3%, RATEAANME
M HF 0 M AR I{K}
AR ARTr ik K& H A X (permanent inventory method)
Kt — (1 — 5)Kt—1 + It, gé\/?KO
Cxa i o WA T I}, FETAITBES =0.025, 332 -FEIH
B #£10%
O 25%F B8 A %5 B IR ARG F A &0 B2AAARE, &R2iFmeER
BHEFXTIHARE 5INBZ 8, NBSHEHIE T #2480 X13 &
Bl E A T E Ky LA BP A 2 1992Q1 M85 T A B =
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Zt — 0.909221:_1 + gt
O'g=6:-’0106

2024/7/11 B4 P ERERE

42



TFPFEFIME

2024/7/11

TFP

TFP
0.06 4
- TFP
TFP_Trend

06
0.04 4
'lld i ﬂ.{ll T
0.00 -

02 4
—0.02 1

0.0
—-0.04 4
-0.72 - —0.06
—0.08 4

1992 1996 2000 2004 2008 2012 2016 2020

= TFP_5hock

FAvE: BRI

1992 1996 2000 2004 2008 2012 2016 2020

43



EHERBCIRE! . —iEsct

\

B 4L 5Euler 7 4%

=(1-a) 1=E,|B 2 PR (2
1-b1-N, N, o Kiiq

B T AR AL

Kiyr = (1= 060K + I
B g E AN
Ce + 1, =e?(1 +y)'KFN/
B P #038 K %42 (balance growth path): &3z, =0
O % #je&, “T4rH 425 (steady state) & 12

> LA 698 S A A R M (deterministic)f& &, X TIF &AL, W2 F SR/
i Jfi (stochastic/ergodic) 4 25

2024/7/11 FAdE: P ERIFARE -4



RSP EIR KRR R

B AN~ KRRIZ2ER A g =0.0202, AT “R57

Yivr  Cevr levr  Kegr
= = = =14+g
Y Ct I K

B 25457 8T s

Y,
=ltg=1+N1+9* =0+ =10+9""
t
BB AR A T
1
b=1-—
1— N, (Y
14+ (1- SS(—)
d-a)—x = c),

2024/7/11 B4 P ERERE

xR

45



“$f=’| AN

XY 2 AAY

FETIERKERTR” RO

B Y5 HAaS T Euler 7 42 7] 4o

2024/7/11

« 7]7;7, I »

ss: 199201 —2021Q448 k= T =4 K348 (4% B 4r4E)

1+g9

p =

1—5+a(

Y
K

),

NSS

),

),

v),

0.3174

9.0159

0.4408

0.5674

0.0202

0.4937

FAvr: F ERIERR

46



FHHERBCHEESHRIH
HAK 1o 3F
a ) p g, 14 I o b
0.4937 | 0.025 | 0.9092 | 0.0106 | 0.0202 | 0.9907 1 0.6575

2024/7/11

FAvE: BRI

47




R 24 (TR S A A 2 B O L 52

B J]Dynare K f# - 42 20500040, 342805 3| FIHP IS H A5 2] = 308 240
B I RZ®: VEIAESE, CRAFRE, SXZHSHAXIERS

China model China model China model
sd.dev.% sd.dev.% sd relativetoY sd relativetoY  corr(.,,Y)  corr(.Y)
Y 1.08 1.90 1 1 1 1
C 1.93 0.55 1.78 0.29 0.50 0.76
| 2.46 4.09 2.27 2.15 0.59 0.99
K 0.61 0.60 0.56 0.32 0.43 0.41
N  1.39 1.05 1.28 0.55 -0.04 0.97

2024/7/11 FAdF: T ERIERE 48



AR B BRI ) R 2R 341 -

1%1

C [E) TEP IS

mp

Y
0.015

0.01

0.005

%A from ss

%107 K

%A from ss
~ o

()

2024/7/11

IE3><‘|[)_3 C
3 °
£ 4
<
5
3_
2
0 20

%A from ss

40

0

20

40

F AT P ERIERCR

%A from ss

0.03
0.02¢
0.01¢
0
0 20 40
Z
D L
0 20 40

49



LB IEAER R

B 2020-2021F & HwwkE K= 8B ATFPE 30, $HKTEPRLALMF AR
B EFE e

B 199201 — 2019Q4 F #7 1%+t

- 066,

0.3174 9.0159 0.4408 0.5674 0.0202 0.4937

B;AK Y %%
a ) p g, 14 f o b
0.4937 | 0.025 | 0.9398 | 0.0057 | 0.0202 | 0.9907 1 0.6575

2024/7/11

FAvr: F ERIERR




EFRE A RIS

B BA T R SRS IE AR, . ST, HTRAHIAEK
& fadn A MW R £ AR K

China model China model China model
sd.dev.% sd.dev.% sdrelativetoY sd relativetoY  corr(.,Y)  corr(.,Y)
Y 1.08 1.00 1 1 1 1
C 1.93 0.34 1.78 0.34 0.50 0.84
I 2.46 2.07 2.27 2.06 0.59 0.99
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B e RAX, ETMmEE, x, =X, /LA TA¥E
B i 5RBCAR A 0069 23R [T REAL AR 38 KAZR A A
max _E z Leu(er,ny)
{Ct.Ke+1}t20 0 tzolB ‘ bt

S.t. Ct + Kt+1 - (1 - 5)Kt — ezt(l + ]/)thaNtl_a

Zt — pZt—l + Et, Vt = 0,1,2, er Ko, Zog/?-\/r}i
B u(c,n)ih R4 2 F4et, King et al. (1988 appendix; 2002)3E B b B 3 3f

1138 K AR A F A -3 K 9k 2

O King, R. G, C. I. Plosser, and S. T. Rebelo. 2002. Production, Growth and Business
Cycles: Technical Appendix. Computational Economics 20:87-116.
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M, FTkBITHTEHPIE R, &8 R2MHah ik KiE

N N A A

China model China model China model
sd.dev.% sd.dev.% sd relativetoY sd relativetoY  corr(.,Y)  corr(.Y)
Y 1.08 7.18 1 1 1 1
C 1.93 2.90 1.78 0.40 0.50 0.91
| 2.46 15.00 2.27 2.09 0.59 0.98
K 0.61 2.20 0.56 0.31 0.43 0.41
N  1.39 3.41 1.28 0.47 -0.04 0.97
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PKy # Ko, WA T EMAt =045, AFEE A XKL, Ho—F)
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(transition dynamics)
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Ky, Ay FF 45 342 A 5 25 3 47 H AR AR B

B T1%]: Fernandez-Villaverde, Ohanian, and Yao (2023) “The
Neoclassical Growth of China,” working paper
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