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Abstract

This paper first briefly describes the theoretical tools on studying economic data with periodic
characteristics, then key indicators both of the supply and demand are identified by extracting the
principal components from statistical data of real estate market in China from 1988 to 2016. Dis-
cussing the stability characteristics of the key indicators, the cycles both of the supply and demand
is calculated by using spectral analysis techniques. The results show that both supply and demand
fluctuate periodically. The supply has a main cycle about 3.5-year long and a secondary 5.6-year
cycle. In the meantime, the demand has a main cycle of 4.67 and a sub-cycle of 2.8 years. From the
long-term development, the supply and demand would have the trend of balanced development.
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1. 5|

FALT H ARG A AN, 5 3= SIS SC A8 B s B [F R B A AR [L] [2], fhe575 5 % KR IT )
ST MHEER; HAMA TSP S MEFrEsht 2O0H — @ RN, 5l Wnde & 284 70
B, R A S AR RN R I AT IE — e A . TR R S R AT, R
MAEF=. BEE, FEH B SLR &, FREEA—E R, BE7E[3] [4] [5] [61R M, ZEMEATF S5
BRI EA — @ R . R M A SHaATIG s I, bt 70 A AT, H AP = X
G BB SR fRRE ;. 20 4D 80 FARLUG I =24, 5 3 S AL[3] [410)2 DAL L4 5 Ji BAEE i
(Real Business Cycle, RBC PEi) Az O H iy dL 22 W2 pr B . LRI 32 SCROZE 3% i BB K 22 I 4 5
A5y R s BRU EN A I Bl 9855 « Bl i « BEDRARR[6] [7]100 BB, BPAUFRREI, BFiE)
A7 NHIL LGS P AR AR &M . IR g Be, YO TRy =R IR IR
FRBRATFEshZ . KEAMRLLERIFE AL « D « BN T R4, PN FRER SRR, 4
950 Ay R DUR Se e th B VE E I S « kg Rian 44, FROA“IUAE R, ~F352974 9 2 10 4,
PRI IR R, HEE AR R « FREGE R r), P40 MH AL, 4833 . BEIRRIA
Ny JVFBAAETES T, X =MEAEEEH, FNAEE.

ST B BRI A E R BRRRAE, o] DUB I S BRI B P AR R R AR o T A B . B
(177 2o BN I S (6] ] B )R AT 43 AT 90 o BT 18] 90 5080 o e 2 26 & M3l IR 36, a8 I ek B 1Ry 434
DG v ) SO 140 TT R BOR B MRS, ANATTRE AT X S Bt AR AU B AR s O . B TR
A b A BRI 8] A [8] VR T3 2 — 5 AT VRGBS 73 i BRVE 22 AN RIS L AN [R) AR AT AS R4 i 1) JE
Woy SN, it TR AR B R B R IARE . SRS shal it g sh R e A R B R, %%
BR, —RAREENMHEIES T, FEX IR, e S Ra LM S, &
H S N B R o 2R B Fa A BI R [9]. O A2 B 78 TAE & R 75 it 78 &% 2R 4 5 A [10]-[15]
BUR[10] TRAL[11] 2= BAMF[L3] SR UG A AT 90 1 5 1= Tl 3 555 s = A A A8 3 () J A o 9K 21 [11] 553
H 1992~2005 b5 s = AT ML LS 7 5 SR T G B, A S o ik S £ i, TR
73 AT T 5 B = AT AR SR O RIEA I, AECE NI 3 R IR, B LS I m — AN A 7 AR FE
2R AME[13]HF 7t 1 FE st ™ 1998~2010 4 H)ZRFERE, I 0] b5 AR e AT, AR T IR Eh A
A 3B 2 FRI M, W E 2 AN 2.23 4.

AT EL 1988~2016 A — i [A] [X 8] 55 #1747 M A SR U7 (R AH DG s, Hiedls e T b [ i EAH 56
SR I B G T R A B AT G A AT TR SR XU (AR AR AL T TR AL [10] ST R ) SR R
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=, EIAARE, BER 7 IUNBATA RIS AR . X R OT Bl dt AT Mvatb 2 s, S By
BRI LR AR, BEATWE TR TT, DU RE 2 18] X8 Py 43K X7 B 2 F AT R S R, e X7
KRR, IR EMEEMEM. BN, BAMAERDDIESE I AN,
FIRHAT KB, S EHE AT IEAAC B, 4y SR AR, THEERE, T IE, SJa g mRATI

i,
2. BRI ER

G M A R AL R I TR PR 9 AR I, — D5 T A AL K R, A>T 200 AL B
75— J7 LRI (8] 7 51 B A AR E . 04T A BT b B U SE i RO i Rl e AT &, ™%
MR BRI . S S o A E A, RO DU AS R TR Bt 2= A O P sh P8, it ee
SR A RENLE FERAT AR NE, I I 1) 21 (R Rt A I TR SR DN E S (B P Rl B B i
R PRI SE e A5 I 8] PP S A B AN A T RRRFAE, 80— B 22 20 B B 22 200 0006 2 AR P R

H I8 P AT\ 45 T 5 # RO 2R RS ETRTH R AL AN, TR T S x Hd
ORTEALAC B, BUFEALONIIME D O btz 1 BB SR JE R JE oy 7 Ak th A an Rt SR T
LREIRIR, SRE TR EORIRE T RORE R A ME S

2.1. ERDIHE

F AT ILOTHRL O TE T Fe s, 5 92 MR AR(ED £/ B AR A N H & B LA 54
PEREHE R . IXEELR & PEREARARFIORIRAE A i, R SRR PERETRBR 0L VR &, IR EL RS FLARER 7 R
KA AKX PEIIIRA A BFR 2 A E R

BEx A n MBS RIS Y B ITE T, SRS T 2

F—b FHE—A LR WHEH X ARS8 1B A 2 % H ey =(ay, 0, )
B n AR, x=(X%, %) » var(B) N B I %,

AT
Bi=og X=0,X + X, +o o X,

T

stovar(B)®K, He -a =1
B FEE AT, BET R X ALK E B, LN B L x, Hib
a, =(a21’a22""va2n)TfE'1:~ > n 4E5 & X=(X11X21"'1Xn)T ’

AT
o =0 X =0y X + UppXy +o0 0+ Xy s

st. var(B,) K, He, -a,=1, B 5 p&IELK
CLRRAE, BRRBLVERR B, 5 8,4, B MHKHAEGR AT 2. 2k, k DERD
HE T .
MM SRR T LUER, & o, ), @ A RFENVE R FE x BPI7 28 X RHE &,
HRHEAE Y N A, 2goes Ay s H A, 2o, A RFEFE TARK/NR T HESURORAEARL,  Herh A, SR RHIEAR -
24|
Wﬁ%qu%%m9Wb%%Mzﬁﬁt&%ﬁﬁ@U:Lw0¢ﬁmsﬁﬁﬁﬁaﬁ:ngﬂ
214

FHSLFPRFAE A, T s AR

VXL x SZbruEt, RIS O, M.
R R AT IR R Uy ZERNRE DR, (R SRR
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V3T 75 VAR AU L 20 W I 1R P 51 B — A R SEF 7 i, BRI 8] 91 s RS IR AS
RIS A 7 SR BN, B AL - G ACROR I TR 81 o 1% 23 A L P A6 25006 /2 RS 2% S — . AT 200
OB I Ecdls , 5 = 1R 81 BAT AR AE, BIVREAN I J] X 8] r i 8] 7 7 64 5 22 RS R A A2 5
AR SR 8] P 9 A B AN 2 PRk, BB — B BB = 0 A B A RS

TN [10]0 T — A BRI 780 X, (t=1,2,+,N ), 8% 7] L R BRI A

X, = A +i(A\n cos(2amt/N)+B, sin(2mmt/N))+&, t=12,-,N, (1)
m=1
Ho: N oWHEAZ R, HN=2n; t=12,..,N NBEFEE:; m=12,-,n; ﬁ%%ﬂv#ﬂiﬁ%ﬁ@@ﬂ
ﬁ;%ﬁ%m&%&%ﬁ%;qﬁ%mﬁ%mo
M BN — LA, BEMELHREAE TR KRS, FRARQ), =
X, =A+ i{{ii X, cos(ant/N)jcos(ant/N)
t=1

(%i X, sin(2zmt/N )]sin (2nmt/N )}+ &

II
M:

{(%zi: X, cos(2xmt/N )j cos(2zmt/N)

m=1

+[%§_; X, sin(2xmt/N )]sin (2znmt/N )}+ &

p=4

Hor A = X1+X2L Xy th
t=1

JIT DAL B0, J7 TR ) SRR X PR 85 ] S B 4 0 W] 5

WZX cos(2amt/N), m=1,2,---,n 2
B, = %ix sin(2amt/N), m=1,2,---,n (3)
I(f,)=N(A2+B2), m=12n (4)

e LB = =2y N — = N
%ﬁEkJE:maX{N(Ai%Bf)—)N,N(Azz+B§)—>E,---,N(Af+an)—>F}.

3. SLIER R

FR 4 1988~2016 4F 55 b =47 Mb A AH S B0, R FH * 32 143 20 B RN i 43 A v VR ) 4 1] s M 7= T 37
. BRI RG> T 200 4, (B BEEREEE R 12 A~ A, s A 4 8 & A>T 200
A, TR AT B B R
3.1 HALREERLKIGIREEF

B8 R HAFE IR [1] [2], TR AR R E 1 FR.
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3.2. MBS HIBERHEMEMN

M E R e e S B AT e R AR B 2 TR g R, T X e A E AT
VALALEE, AR SIHEE R EDN 0, AREZEDN 1, 33 1 ARdELL A R (LK 3).

Table 1. Variables of both suppliers and demanders
= 1. HEXSER

Preg FABIR (15 5) HRIAER (T 5)
Gob 2 5E B BB A(Y L) R RN AT SRR (X 1)
ST EEHIA(Y2) SRR A B AR AI(K2)
SR T EEFMA(YI) T ik 3 B 0 (X3)
755 il 3 B 65 TR (X4)

Table 2. Data of both supply and demand in real estate industry (1987-2016)
< 2. BTl I X #i#E(1987~2016)

EHZFEER EHIETEE SHRTHEE BEERAY R 753 b e ot 3

Fhr PR R fENTR A AR T AN AR BAERRE BB AT
(feot) (i FIK) (Ji"FT5K) (fzot) (fzot) (737t) (RPN
1987 37917 174597.3 145425 2067.6 1100967 2697.2
1988 47538 168951 140190 1192 2650.2 1472164 2927.3
1989 4410.4 131788 110557 1374 5196 1637542 2855.4
1990 4517 137171 107952 1510 7034.2 2018263 28715
1991 5594.5 152813.08 120093 1713.1 6790.9 2378597 3025.5
1992 8080.1 172173.1 116153 2026.53 8678.1 4265938 4288.9
1993 13072.3 183449 124949 2597.44 11627.3 8637141 6687.9
1994 17042.1 200830 136550 3496.24 16702.8 10184950 72304
1995 20019.3 215084.62 145600.12 4283 29662.3 12577269 7905.9
1996 229135 235258.57 161965.7 4839 38520.8 14271292 7900.4
1997 24941.1 230490.98 166057.13 5160 46279.8 17994763 9010.2
1998 28406.2 245755.73 170904.75 5425 53407.5 25133027 12185.3
1999 29854.7 263294.25 187357.07 5854 59621.8 29878734 14556.5
2000 32917.73 265293.53 181974.44 6280 64332.4 39354423 18637.1
2001 37213.49 276025.4 182437.05 6860 73762 48627517 22411.9
2002 43499.91 304428.15 196737.87 7703 86911 60323413 26808.3
2003 55566.61 343741.65 202643.73 8472 103618 79556627 33717.6
2004 70477.4 376495.06 207019.08 9422 119555 103757069 382316
2005 88773.62 431123.04 227588.65 10493 141051 175761325 55486.2
2006 109998.2 462677.05 212542.15 11759 161587 208259631 61857.1
2007 137323.94 548542.04 238425.31 13785.79 172534.2 208891189 77354.7
2008 172828.4 632260.99 260306.98 15780.76 217885 250681830 65960.8
2009 224598.8 754189.4 302116.5 17175 260772 443548155 94755
2010 251683.8 885173 304306 19109 303303 527175467.2  104764.6
2011 311485.1 1035519 329073 21810 343636 5858774119  109366.7
2012 374694.7 1167238 335504 24565 399551 644560000 111304
2013 446294.1 1336288 349896 26955 447602 814280000 130551
2014 512020.7 1355560 355068 29381 502504 762920000 120649
2015 562000 1292372 350973 31195 598000 872810000 128495
2016 606466 1264395 312119 33616 626000 1176270000 157349
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Table 3. Standardized data of both supply and demand in real estate industry (1988-2016)
< 3. ATl HE R A AR E L #iHE (1988~2016)

AL ARSRT WBEERA
bR bR EopiE
TR TR LON

1988 —0.757845889  —0.836029407 —0.913744121  —1.04187671  —0.887805141  —0.746749458  —0.948464621
1989 —0.759694039  —0.924634879 —1.275344165 —1.023501537 —0.874287377  —0.746250687  —0.949924932
1990 —0.759120327  —0.911800521 —1.307131973 —1.009770638 —0.864492221  —0.745102453  —0.949597936
1991 —0.75332131 —0.874506064 —1.158980043 —0.989265157 —0.865788686  —0.744015705  —0.946470149
1992 —0.739944016  —0.828347151  —1.20705834  —0.957620483 —0.855732425  —0.738323586  —0.920810112
1993 —0.713076406  —0.801462711 —1.099724152 —0.899979988 —0.840017119  —0.725140272  —0.872085695
1994 —0.691711269  —0.760022254 —0.958161634 —0.809234901 —0.812971467  —0.720472163  —0.861067355
1995 —0.675688224  —0.726035834 —0.847726518 —0.729801652 —0.743914602  —0.713257057  —0.847347745
1996 —0.660111878  —0.677936317 —0.648023671 —0.673666508 —0.696710602 —0.708147975  —0.847459452

[ELELZ
B TR

SRR BRfik
BRI

AL S E B

74N
B

1997 —0.649199501  —0.689303391 —0.598097532 —0.641257548 —0.655365472  —0.696918186  —0.824919077
1998 —0.630550618  —0.652908579 —0.538943899 —0.614502488 —0.617384329 —0.675389565  —0.760431833
1999 —0.622754911  —0.611092557 —0.338182598  —0.57118958  —0.584270391  —0.661076767  —0.712272042
2000 —0.606269935  —0.606325796 —0.403864751 —0.528179559 —0.559169171  —0.632498597  —0.629393818
2001 —0.583150508  —0.580738454  —0.3982197 —0.469621315 —0.508921969  —0.604531443  —0.552726485
2002 —0.549317513  —0.513019511 —0.223712322 —0.384509935 —0.438855321  —0.569257249  —0.463434268
2003 —0.484375527  —0.419286734 —0.151645395 —0.30686978  —0.349829275  —0.511250907  —0.323104289
2004 —0.404126882  —0.341194778  —0.09825469  —0.210955414  -0.264906302  —0.438263672 —0.23142358
2005 —0.305658132  —0.210948621  0.152747821  —0.102824587 —0.150361268  —0.221102699 0.11902258

2006 —0.191429189  —0.135716322 —0.030858802  0.024993926  —0.040931754  —0.123089552 0.248417491

2007 —0.044364306 0.06900633 0.284983394 0.229623692 0.017402233 0.150250364 0.563178448
2008 0.146717776 0.268612311 0.551996955 0.431040831 0.259061563 0.004853524 0.331947675
2009 0.425341808 0.559318773 1.062182366 0.571806774 0.487592121 0.586528013 0.916583818
2010 0.571111049 0.871614972 1.088899988 0.767068231 0.714225675 0.8387435 1.11988183

2011 0.892956724 1.230075759 1.391122116 1.039767917 0.929146817 1.015785416 1.213351877
2012 1.233145589 1.544125328 1.469597123 1.317919578 1.227099254 1.192768953 1.252699028
2013 1.618487667 1.94718092 1.645217136 1.55921993 1.483147051 1.704635367 1.643611436
2014 1.972222819 1.993129973 1.708329052 1.804154932 1.775701549 1.549736363 1.442498812
2015 2.241207298 1.842474683 1.65835935 1.98730089 2.284567971 1.881158707 1.601853452
2016 2.480519651 1.77577083 1.184239007 2.231731079 2.433770658 2.796377786 2.187886944

3.3. ERTHEN

SRR AL I B (B A RS 28 5 TR AR I E 5y, FRea il R I P . & 4. % 5 45
G T HELA B 32 By R A5 2B L 75 SRESTR I 3 23 A OAS BAE B (Prinl 4858 — E Ay,
HARHKME).

TR B LR 101 2 B, B A AR AR AR R AL A T I TE] 5 (1 AR5 1988 4F,...,29 X3 2016
), datal NEMSS 1, HRIKE.
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Table 4. From the Supply data: Eigenvalues and the corresponding principal components

= 4. A HEEEERENERS
FEE  EE DURRER BT PR Al Prinl Prin2 Prin3
2.8967 96.5577 96.5577 y1 A S ] 5 B BB A 05749  -0.6539  —0.4919
0.0954  2.8014 3.1787 99.7364 y2 A tbgvit T R g U AR 0.5858  —0.0908 0.8053
0.0079  0.0875 0.2636 100 y3 Axtb e T J2E d T AR 0.5713 0.7511 -0.3308

Table 5. From the Demand data: Eigenvalues and the corresponding principal components

5. BXRE: HEEEERENIERS
FHEE  EME wEkE BRRmEE PRt AL Prinl Prin2 Prin3 Prind
3.9415 98.5368 98.5368 x1 e E RS A SRR 0.5017 0.064 —-0.5687  —0.6486
0.0352 3.9062  0.8812 99.418 X2 YREEE RAE S TR 05012 -0.4287 -0.3596  0.6607
0.0214 0.0138  0.5351 99.9531 X3 T i 3 B A 0.4994  -04266 07032  -0.2724
0.0019 0.0195  0.0469 100 X4 T i 5 B B TR 0.4977  0.7943 0.2298 0.2619

A+

PR T A BN )P B (1988-20164F)

data1
data2
data3 |

2

5 10 15 20 25

30

Figure 1. Time-series graphs of the supplies’ principal components

B 1

#4523 R 5 BB B PP [E]

RS (KM 1751l (1988-2016 )

data1
data2
data3
data4

30

Figure 2. Time-series graphs of the demands’ principal components
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3.4. S STAR

B BIHEE R TR B M — T oIk 253 1 96.5577%. 98.5368%, i1t 95%, HFrLlFk
MIAYHERES A — FRHE ARG R G T KRB EEAE, IFTEENN—RESE ZIRES
(W% 6).

ST OUT LR SRR —IES R M ZESE TR, WK 3-5 fin. SEH, BEAEFMUERIZETT
FRIR 1) 75 (1 4R35 1988 4E,...,29 103% 2016 4F), data 1 J9fLZ8i0%0E, data 2 AT RBHESE. Mg
3~5, BETXIT B 25 P H A FA e, RIS /M7 VR 505 H =47 b 1 AR S & T 47 1

Table 6. Synthetical variable information of supply and demand
6. HENAGZEERER

i FRKLRE %j‘ia‘ééﬁéfﬁﬁ %?f#ﬁéﬁ%?ﬁﬁ BB Kl e T {,ité%?é%ﬁ?ﬁﬁ ﬁ%éé‘?é%éfﬁﬁ
EELAN —IRENME ZIRENME —IRENE ZIRENME
1988  —1.812656671 —1.447412264
1989  —1.797140729 0.015515942 —1.706950264 —0.259538
1990  —1.784606588 0.012534141 —0.002981801 —1.717261207 —0.010310943 0.249227058
1991  —1.772868874 0.011737713 —0.000796428 —1.607445967 0.10981524 0.120126183
1992 —-1.736337775 0.0365311 0.024793386 —1.60018074 0.007265226 —0.102550014
1993  —-1.668707007 0.067630768 0.031099668 —1.507669739 0.092511001 0.085245774
1994  -1.60180901 0.066897996 —0.000732772 —1.390241448 0.117428291 0.02491729
1995  -1.516915403 0.084893607 0.017995611 —1.298032849 0.092208599 —0.025219692
1996  —1.462598857 0.054316546 —0.030577061 —1.1468179 0.151214949 0.059006349
1997  —1.408790929 0.053807928 —0.000508618 —1.118682543 0.028135358 —0.123079591
1998  —1.333483808 0.075307121 0.021499193 —1.052848873 0.06583367 0.037698313
1999  —1.264038866 0.069444942 —0.005862179 —0.909183103 0.143665769 0.077832099
2000 —1.174356998 0.089681868 0.020236925 —0.934435797 —0.025252694 —0.168918463
2001 -1.067668638 0.10668836 0.017006493 —0.902930841 0.031504956 0.05675765
2002  —0.927792488 0.139876149 0.033187789 —0.744120611 0.15881023 0.127305274
2003  —0.745407541 0.182384948 0.042508798 —0.610708051 0.13341256 —0.02539767
2004  —0.572644508 0.172763032 —0.009621916 —0.488327711 0.12238034 —0.01103222
2005  -0.178112112 0.394532396 0.221769364 —0.212031849 0.276295862 0.153915522
2006 0.054208677 0.232320789 —0.162211607 —0.207180591 0.004851258 —0.271444603
2007 0.479276739 0.425068062 0.192747273 0.17772179 0.384902381 0.380051123
2008 0.513741802 0.034465062 —0.390603 0.557037073 0.379315283 —0.005587098
2009 1.280365264 0.766623463 0.7321584 1.178961318 0.621924245 0.242608962
2010 1.71904979 0.438684525 —0.327938937 1.460969867 0.282008549 —0.339915695
2011 2.098511067 0.379461277 —0.059223249 2.028630238 0.567660371 0.285651821
2012 2.495351387 0.39684032 0.017379043 2.453000155 0.424369917 —0.143290453
2013 3.194920364 0.699568977 0.302728657 3.010963803 0.557963647 0.13359373
2014 3.286972024 0.09205166 —0.607517317 3.277288499 0.266324697 —0.291638951
2015 3.878703423 0.591731399 0.499679739 3.315119548 0.037831049 —0.228493648
2016 4.824836266 0.946132843 0.354401444 3.142770056 —0.172349492 —0.210180541
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Figure 3. Time-series graph of the synthetical viables of supply and demand
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Figure 4. First-order difference time-series graph of the synthetical viables of supply and demand
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Figure 5. Second-order difference time-series graph of the synthetical viables of supply and demand
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Figure 6. Relation of the synthetical viables of supply and demand
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Figure 8. Second-order difference Spectral density Plot of synthetical viables on supply and demand
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