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Abstract

The study investigated the cyclical relationship among housing price, GDP and money supply, us-
ing single-spectral analysis and cross-spectral analysis. The results demonstrated that: 1) From
the results of single-spectral analysis, during 1979-2016, there are some medium-term cycles of
about 10 years and short cycles of about 5 years in the process of GDP growth. During 1991-2016,
there are some short circles of about 3 years and medium-term cycles of about 9 years in the
money supply growth. During 1993-2016, there are some short cycles of 2 - 3 years and me-
dium-term cycles of about 12 years in the process of housing price growth. 2) During the period of
1993-2016, the growth of GDP, money supply M1 and house price growth all had a strong correla-
tion in the two-year cycle, and the growth volatility of GDP and M1 was basically synchronized
with the fluctuation of house price growth.
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1. 5|8

X2 BRI 18] 7 5 el BEAT JEL SPVRAAE 20 A R WS 0 A D7 BN IE &, L 20 14D 50 SEARAKTTAS, [ A1
WA VE 2 38 R A% T A S NG UE1] [2] [3], BUSEZ BT FUR -

10 2R, [E N — 22 Rt M EIE R T Dt ™ mim K RS 2wt . N GRSR A3 0 xt
H ] e Ml R R S B BEAT TN SE (4]0 TKREL USRI LR A S e M Al A 5k, 3T TR
T 5 37 A W TE 5] SKI AR H ], R A BRSS9 A sh iR 8
MK ZR (6] (ERFE 3T 706 Bt 52 BF A R AT AT O TEIF AN e ASSCEE 5 5 i 552 X
W ITVEXS A 5 GDP B A R 3 (4 J I BEAT W E . Dok 3R il s P PP R R B R S8

2. BiRRIEMART %
2.1. HEKIR

ASCEHERIET EH K Gt R A A A EE, BAARERE 1979~2016 44 E P 425 S E(GDP) 1 [F]
ELHEK 2R, 1991~2016 4F-4x [ 5% {4 5 8 DUB B8 At B M D EAR 1, et KR [7], b 1993~2016
EAE P T SR (Ph), DK R, it ELE 1.

22. ARFE

2.2.1. BiESH

B AT AN 8] 5 41 R E 22 A AN [ 335 1K) 00 0 9 (I 52 9 B AR 5 U8 2 T ik, PE AR EE AN [R] 430
ST EERN, JEIS R TR P % B A AR AL, AR RIS (8] 77 2 (AR 24, 408 L 3 i
fiE, AT H 8 Bl 1 == 222 JE 1181 [9]

AR R AT T VR B A R, o T — AN PR BN R R 540 Y, (1 =1,2,-+,N) 385 o) i Ad
SEM BRI, B

VT A B R — S RAPER A A AT I R, W AREE LB ARG, IR RS ML RO, WUARVYCRT M1 SRAM T
MRS B R R .
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v, =4, +i(Amcos2nmt/N+Bmsin211:mt/N)+g,,(m =1,2,-+-,n) €))

t=1

Table 1. Gross domestic product, money supply and commercial housing sales price growth rate

F 1 ERE~RME. EHHNENEREHENREKE

Ay GDP 4 2 (%) M1 14-K%(%) Ph K% (%)
1993 13.9 38.78 21.26
1994 13 26.17 -1.17
1995 11 16.78 26.37
1996 9.9 18.88 6.34
1997 92 2213 11.55
1998 7.8 11.85 3.56
1999 7.7 17.67 0.19
2000 8.5 15.95 492
2001 8.3 12.65 3.51
2002 9.1 18.39 3.72
2003 10 18.67 5.05
2004 10.1 14.09 15.99
2005 114 11.78 15.24
2006 12.7 17.48 6.21
2007 142 21.05 16.86
2008 9.7 8.95 -1.91
2009 9.4 3323 2472
2010 10.6 20.40 5.96
2011 9.5 8.71 5.68
2012 7.9 6.49 8.75
2013 7.8 927 7.73
2014 73 3.19 143
2015 6.9 15.20 9.10
2016 6.7 21.40 11.19

i BIERRIEMIRRY], 1979~1992 4F GDP HEARAELXFHIH; 1991~1992 45 M1 EHRIS K HI H o
Hrb, =12, N ANAFES); N AREARE, HN=2n, m=12,---,n: EHN1N; m/NHLL1INH

FERNH m DG &, NBEHLIR Z T,
ST AN G T RE R R B Y, A % B A ST B T LA 73 3ol 2R s Al

N
4 :%ZXt cOSZTCWIt/N,(m :],2’.--,11) 2)
t=1
1 N
B, :FZXI sin2mmt/N,(m =1,2,---,n) ©)
i
I(fm)=N(4;+B;).(m=1,2,-.n) @
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2 2 2 2 N 2 2 N
max{N[Am +B) | > N.N[ 4} +B] ] —>?---,[Am +B) ] —>7} (5)
2.2.2. XS
A XA AT R IS LA ~F R B i (8] /3 B A0 PR AH 5 R M 20 A 77 7%, v DA SR 58 AN AN A
SEU5 T B AR A2 43 e AR SRR B DA S ot . e R &R ([11] [12].
WA A F 5530008 x Ay, WAE XK 5 B AR B3 C, 1 C, TR A FRCA[10]:

—k — —
1 X X nyHk Y

Gk a s s, (©)
— 1 nikxwk_; y,—;
G s s, M
Heh¥=13, 3=y s = S 3 (x-3) s S = 3 (n-0) ®)
n = ! n = ' * n = ' g n = '
A2 SV [F M 1S (B PRI IEAZ (B Q)BT AR N[10]:
P, =(B,/m)C, (0)+(1/2) 24 [C, (k)+C,, (k)]cos (mk/m) 9)
0, = (8B, /m) 24 [C, (k) +C,, (k)]sin (wik/m) (10)
k=1

RIRGEEN A). BOHI(EEA H). — BB O) AR A10]:
4,=[P+0" (11)
H, =arctan(-Q, /P, ) (12)
0, =A‘f/(ijxS}y.) (13)
3. IRGRSHH
3.1. BiEmALE

3.1.1. JHERKHARES

I 8] 7 51 4F 2 A — A AE I A EERNIE A 2230, SO M UL R B, D6 205 ik Hh N [R] 7 51 1)
PEIRBLZR AT 08T, A CH)F Eviews6.0 i id HP (Hodrick-Prescott Filter) I /7 124 i 8] 17 51 50405 4)-fid
NEaH 1873 P 1) (Trend) 1 173 72 811(Cycle), iR ot 1 #a 1 8 9 7y e S EAT 1E 0 131 [14] [15],
AbPRZE RN 1-3.

3.1.2. FEMRLE
IS 1) PP 50 BAT PRV EAT W A ST B4, A SCRI Eviews6.0 LA_bad i 1 3 1 91 (il o (o AR A 56
(Unit Root Test), &5 E/nFha, Wi W% 2.

3.2. BiEaHr

B AT iE DI ST GDP IR . M1 R ERAN Ph 394 3 () b i LT sl 1 0L, 45 SR I 4~
60
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Figure 1. National GDP growth rate and its periodic components after HP filtering decomposition
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Figure 2. National money supply M1 growth rate and its periodic components after HP filter decomposition
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Figure 3. The average sales price growth rate of commercial housing and the periodic components after HP filtering
decomposition
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Table 2. Stationarity test of periodic component sequences

= 2. BHAR S Y B FRa L

iglE4 ADF4iil 1%l FHE 5%l A1 10%lIfs FHE ghit
GDP -3.88 -3.64 -2.95 -2.61 Ffa
M1 -4.46 -3.72 -2.98 -2.63 FEfa
Ph -8.39 -3.75 -2.99 —2.64 P

Kl 4 SR, B — I L IAIZEAE 0.105 Ab, X A AR 9.52 47, 1% FEAE N 49.48, IX T BHTE 1979~2016
fE4x[E GDP EZ LKA 10 LA PRSI, 5 G BIE 0.210 4b, XN EHIA 4.8 4, %%
FEME RN 22.87, X ULHITELL ], 4x[E GDP KA 5 444 MR AR 2. X 53 ST ) FE 2 5F
RIBTFRIAE AW &, S5 K8 AR A TR
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Figure 4. National GDP growth sequence spectral density curve
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Figure 5. National monetary supply M1 growth sequence spectral density curve
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Figure 6. National product housing average sales price growth sequence spectral density curve

E 6. £EMmETFIHENRERFIIEEE#Z

K5 BoR, B IBPUTERTE 0307 &b, XTRERIN 3.26 4, %N 377.24, F IEE B
7E.0.115 4k, SR 8.70 4, 1S3 N 191.29, IXUEHITE 1991~2016 F4[FH 8 N & M1 E %
KN 3 A AN, EAAE 9 FELA LM AR . X2t 5 Hh2EH mm R, R
QO AR R X T 4755201 2) (8 FHAR[F 745 H G M1 3 sh A AN 3 SR 45 10 A A ] o

6 Y, B —WEAE AR LE 0.50 &b, XFRIE AN 2 4F, 3% BEAE Y 521.40, 55 ZUE(E HILLE 0.417
Ab, KRN 2.42 4, EEEAEN 364.87, IXULWITE 1993~2016 44 (Bl 7 5 5~ 5085 B5 40 i 309 K 3 22
VIAKE N 2 LA M. BRIksh, AR 0.083 Ak Bt B KAE, A 116.28, XFBiJE A
12 4, X ULRHAE LR, A R I S AR IS KR 12 A R IS X5 2R
X Z AT H I TP EAELE 12 AR A0 R0 2~4 4 Jo = A0 ks o o SR R S ) 2510 B AR 25 AL

3.3. &

3.3.1. RO

TEAE S AT, 5 RE R 8] R0, ASCRIA 1993~2016 48 18] ) LA J& 3 s 43 1 5 $icdis i3k 47
AbFE, b M1, Phod@ i B ARG, GDP I — W 2 2 s BT AR A 36 . 7E DA b SP AR R 5 41 11 2
fiti b=, F A SPSS23 1% GDP 34K 2 M1 HK 25355 Ph 8K 358 Xl o3 dr rR 4R IR« — B FIAE A7 15

THREE R 3 o, ERMIKER 2.0 B, ZZXRMERK, —FN 0.49, X GDP K JE 5 Ph
(03 SHAE L 2.0 K ARG MR . MIATTEE A 2.0 K oo, e AMKE A EAR], EEER
B GDP ¥KA405 Ph 3K, fi{H K] GDP ¥K 5 Ph K. eeldi 5 n 2 = Mg « 27 x A
WK EE10]. 7ERKE N 2.0 R A IS+, GDP K5 Ph Kk sh AR D,

Table 3. Cross-spectrum analysis of national GDP growth rate and Ph growth rate
= 3. £E GDP KX 5 PhiGKEZ LS

BES Ja A2 AR —H kAT A S
0.042 24.00 43.07 0.43 1.59 6.07
0.083 12.00 36.17 0.22 15 2.86
0.125 8.00 27.9 0.08 0.77 0.98
0.167 6.00 20.48 0.02 -0.21 -0.20
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Continued
0.208 4.80 109.49 0.58 -1.56 -1.19
0.250 4.00 96.39 0.28 -1.32 -0.84
0.292 343 99.79 0.27 —1.44 —-0.79
0.333 3.00 97.37 0.16 -1.09 -0.52
0.375 2.67 110.32 0.24 -0.79 —-0.34
0.417 2.40 130.38 0.36 -0.26 —-0.10
0.458 2.18 110.91 0.26 —0.25 —-0.09
0.500 2.00 160.69 0.49 0.00 0.00

4 BoR, MK 2.0 B, ZXIRIERK, —EHRN 0.66, R M1 K5 Ph 987
JE 2.0 FERKEM MR, MHAIEAERI 2.0 KEERXNO, HERPKE EFIEAR.. EKERN2.0F
F R s, M1 K5 Ph ¥ KIEEARF .

Table 4. Cross-spectrum analysis of national M1 growth rate and Ph growth rate
F 4. 2E M1 BKES PhEKEZTXIES

ES JE 3] A2 X AR — &tk AL s E
0.042 24.00 227.78 0.20 0.50 1.91
0.083 12.00 3143 0.25 0.39 0.74
0.125 8.00 282.85 0.16 0.31 0.39
0.167 6.00 273.64 0.11 —0.14 —0.13
0.208 4.80 304.15 0.14 —0.76 —0.58
0.250 4.00 370.45 0.21 —0.46 —0.29
0.292 3.43 348.76 0.20 —0.82 —0.45
0.333 3.00 422.29 0.15 —0.11 —0.05
0.375 2.67 425.72 0.17 0.08 0.03
0.417 2.40 784.71 0.44 0.24 0.09
0.458 2.18 787.78 0.55 0.07 0.02
0.500 2.00 937.00 0.66 0.00 0.00

3.3.2. Granger Fl R X RIS

FIH Eview6.0, ¥ GDP. M1 I M p 5 7514370 55 Ph B ELSR 7 5 EAT granger PRI OC R A5G [16]
[17], RN 5~% 6,

X5, 1R 1, 78 10% 082 K GDP JE 3 K2 Ph K% 1 granger A
TERT G 6 W, 1E 5%MH) 2 /KT GDP A G K2 Ph 3GK 5 1) granger Wi . RS 7 3, 1E
10% 0 52 32 /K F '~ GDP JA B shG K 5 Ph 1 K5 BN granger A

Table 5. Test results of causality between GDP growth rate and Ph growth rate
% 5. GDP KR 5 Ph K RHEAR X RRBER

—— GDP A~J2 Ph ¥ granger i H Ph /& GDP [1] granger /il
F-Statistic Probability F-Statistic Probability
1 3.05619 0.0958 0.03878 0.8459
6 9.80458 0.0121 1.71821 0.2845
7 18.91080 0.0511 10.8206 0.0872
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Table 6. Test results of causality between M1 growth rate and Ph growth rate
% 6. M1 HHKE S PhISKEHER X FONER

o M1 A2 Ph # granger [ Ph A& M1 K] granger HA
i i B
F-Statistic Probability F-Statistic Probability
7 0.60510 0.7417 29.1767 0.0335

6 N, TERTE T, FE 5%H) MK Ph R SR M1 S BN granger B .

£ I, granger RIR G ARG SRAE — EREE LIRIE 1 L322 Ol 7 Hr 45 i Aa e 4

HAN, ARSOARAE W% B 23 B B0 ok 1 B3R GDPL M1 Al Ph MK Z i B K RV B, PR
Eviews6.0 i#1d BP (Band-Pass Filter)Jgi 2R H BRI TR P BNIERR , AT SR IR E K B2l S BT 0t B
JASIE, JLE 7. 7 RoR, £E 1993~2016 ], © MAZNEEZE . GDP KSR fh, M1 HIK,
Ph ZEMEFE R, RS EEEILE A& . @ WAZZNT5FE, GDP Ml M1 ZEsh B8 —2, BRASAE 6
4k, Ph 3255 GDP M M1 1225 J5 A, FIEFR, W8 Ph 225 GDP. M1 Az AAT—

SEFEFE AR R
20
15 /
ol A
{ \ — - -GDP
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Z .l%f\ ﬂ¥§;ft;-;védigf%};féi%;zF— ----- M1
1993 t99§V[99‘7§4-9§9 2‘061%63 \2‘00)%\,/20 \ 00 :/ tf 201 \A£015

-10 \j

-15 1

-20
Ve X BP TN PL=2, Py=8.

Figure 7. Cycle curve of GDP, M1 and commercial house sales price growth rate after BP filtering

E 7. 21 BP JEKALIR/EHY GDP. M1 TR 5 5 E N 818 R 1 B #fh sk

3.3.3. HEENEE S

1) B GDP X &, S KEEWEME. £RlRS, S5F%%R, o a®yin, £ G
BK, X B RS EEASRIG RIS R RN, kS sle e Bk RS
Grisis, oRIETS, B

2) BiE M1 k&R, O BEESHEIS. BT ENEEFREMNK, TR LIER
SRR, RAT PRSI AN R R . 2 P R AT SAT B A BT BRI, BT ST R, X
PR R 2, SRS . FR, BERAMAEER T RESERL, AR
Bt Bk, @ RIZREFHHIT. A NERMES, Ui mAEGIne, RZKPFTRE, BREHRLE
Tty TR0 AR SR AR D, R RS KRS A, DR B R, HESh A k.
AN BB R, BRI, R TR, s ARG, B bR e, AT
B, Bt e ok SR G R AR 4 ml e A, R T OE I SR B R RS . MR USCEARAR, e
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Yoo fnyE o 75 R 2 240, FH e TG
4. it ERBRR
4.1. &ip

ARG IVEM 5 Ph 5 GDP. M1 SEKZ W IR R R, S G2l N4id:

1) SR HAE T, £ 1979~2016 S HE], GDP $KA 10 E A4 K A, A 5 4744 KK 1
£ 1991~2016 EHE], M1 KA 3 EAGMERY, &4 9 FAG M 7£ 1993~2016 4 [H],
A 2~3 SR, i 12 A R E .

2) KRR XM, 1E 1993~2016 4EHE, GDP. M1 (3K 5 8 KI5 7E 2 4 1R F AR R
SRIGFICHE, JFH GDP. M1 MK sh 5 B KB s AR D .

4.2. B7R

1) S8 I 22 5 A JIA0 5 1t SRR BOER AW T, T HEF R 20 5 o ST s 3t = P ST Bl O 35
SIS A T, ) 5 ARSI i 20 5 3 AT A B 1L T 390 5 WL TR P O BRREAE It SR EDURH 2 ) 5 o S s, 3k
AT AT, AT RE MR T 37 B A R ) e

2) Bidtuh 5 H A A S Rk 5, RIS s T S R, e AUE T R, ERECE. Bt
W B SR S5 22 B T BOMAT BT B SR A T BORE b ™ 132 SeAT T 1, [RIbpn s fE: s e, 51 (55 3
VEW 2, (kb AR Ra e, SEBLpS ™ T I R S A E I R A RE[18]

e HE

[E 5K 5 AR5 4 1 S0 H (41430635).
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