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The Effects of Housing Market Volatility on the Fertility Rate
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Abstract

This study examines whether housing market volatility affects the fertility rate, which few studies have satisfactorily
quantified. A descriptive analysis of the relationship between housing market volatility and fertility rate was conducted,
revealing a strong correlation. The panel regression analysis confirms that housing price volatility has a significant
negative impact on the fertility rate, even after accounting for the effects of housing price levels and housing price growth
rates. However, this effect was not observed in the panel model for the rental (Jeonse) housing market. These findings
suggest that improving residential stability by providing young households with easier access to homeownership could
increase the fertility rate. Tailored policy tools should be implemented to manage housing market volatility in a region-

specific context.
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Figure 1. Fertility rate trends by region
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Figure 3. 12-month APT sales price volatility trends
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Table 2. Variable definitions and data sources

Variable type Variable name Description Unit Data source
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3. 71&SAZ(N=646)
Table 3. Descriptive statistics (N=646)

Variable Mean S.D. Min Max

TFR 1.037 0.259 0.510 2.010
PVOL 1.892 1.640 0.045 11.928
JVOL 2724 1.964 0.227 13414
FPOP 22.575 2432 16.953 26.943
PPRICE 107.210 18.658 70.600  189.200
JPRICE 107.752 14.103 74.000  170.200
HSALL 7.215 9.715 0.090 64.745
HSPUBR 13.403 18.467 -108.027 97.538
MRATE 3.298 0.638 2430 4.730
PGROWTH 0.661 3.305 -13.430 27.029
JGROWTH 0.846 3.606  -15.289 18.230
KHAI 57.703 30.728 23.500  214.600

Note 1) FEITJUREHX|(KHAN) Xt2= MESAIS| 22 2020 427[2E EXifst
02 KHAIY HEXIZH(N)2 6232
2) FEIZEHSY| ()Rl Fla S AFE HHE oA L
Note 1) The KHAI data for Seojong City start from 2020.4Q. Therefore, the
number of observations for KHAI becomes 623.

2) The negative values for housing supply variables represent the
data provider's modification for the reasons of cancelation, and so

forth.
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Figure 4. Trends in housing sales price volatility (Seoul, Incheon,
and Gyeonggi)
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Figure 5. Trends in Jeonse price volatility (Seoul, Incheon, and
Gyeonggi)
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A THTable 4).

7Hdo g1l =g A9l wujrtd sy =4 4
I (Table 5)°14 Model 1 HE5AATS 119, I 32
2 uju7FA R4 9 7[ef A EARE O S v AR oA

F 4. 007 H S TM7HE 23 H40l| CHet VIF
Table 4. VIF values for housing price and Jeonse variables

Housing price Jeonse
Variable VIF Variable VIF
PVOL 1.84 JVOL 1.10
PPRICE 2.32 JPRICE 1.61
PGROWTH 1.46 JGROWTH 1.29
HSALL 1.16 HSALL 1.25
HSPUBR 1.04 HSPUBR 1.05
MRATE 1.84 MRATE 1.62
KHAI 377 KHAI 2.61
FPOP 2.06 FPOP 2.18
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Table 5. Results from panel model for housing sales price volatility and total fertility rate (without including the FPOP variable)

Variable Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8
o7 S A -0.0642*  -0.0395™*  -0.0299**  -0.0300"*  -0.0298™*  -0.0278"*  -0.0351"*  -0.0278"*
PVOL (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
OHOR7 24 K| -0.0041*  -0.0035"*  -0.0035*  -0.0035"* -0.0034™*  -0.0079"**  -0.0034**
PPRICE (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
S ] -0.001 -0.001 -0.0015
HSALL (0.589) (0.574) (0.418)
SorESgtIE -0.0001 -0.0001 -0.0001
HSPUBR (0.806) Q.7771) (0.813)
ZEHCHHIEZ2| -0.0937*  -0.0934™*  -0.0939™*  -0.1045"*  -0.0920"*  -0.1057*"*
MRATE (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
o AN EE -0.0036 0.0055* -0.0040
PGROWTH (0.149) (0.075) (0.118)
FYPURGRI 0.0076™

KHAI (0.000)

st 1.1582%** 1.5558* 1.7841%* 1.7821%* 1.7746°* 1.8003"* 1.7910%* 1.8206™*
Constant (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Adjusted R? 0.1869 0.2576 0.3258 0.3268 0.3265 0.3287 0.3459 0.3273
N 646 646 646 646 646 646 608 646

Note: IfZEAI2 Stata®| xtreg HOE AIE. L= XGE-2V[E SASMEY. BE 22 1S HDYE MBI, 23 22 pvaluedl.
*p<0.1, **p<0.05, ***p<0.01. Model 80 LSt 5t2ARHHausman) Z4d 21t THE 12 $0| ME5I%S(chi2(5)=11.84, p=0.0371).
Note: The xtreg command in Stata was used for the panel data analyses. The dependent variable is total fertility rate by region and quarter. All the models
are of fixed-effect models. p-values in parentheses. *p<0.1, *p<0.05, **p<0.01. The Hausman test for Model 8 indicated that the fixed-effect specifi-
cation is appropriate (chi2(5)=11.84, p=0.0371).

Bl Fea S4e Eakslel mRe Sl A ko] AAToAel Zo] uluiztd X4t AAEAET S &
He e vy $37 PAY] i MEAS SAEAE  ouieh B9 RS HE Ao e, FEg ofn 1)
of olulgt 3(-)2] FRFS vk Holrh, WEA Wawke  oJale] Arhm Qe 7hrE FEr} Aol A4k hAle] A%
TS who] vl) FEFH, FEAA, FHe WL 27 & ofushua Z4bgol HolE R(-)9] Rkt u)X|X) oA
gl W5 Ao] B4kgo] ujd wuke) AEL RIS oSl B U B 3()9] Rk AN whEe] Auke fal} 2R
AR O )9 Golu|gt TAS Holw 9tk Model 714 78 A0 Flofgk 4w Qlrk, TRiH] A 7R Aol Z7bHel

TIRIA e gAY Bavt J(Hoz2 vebg=d, FE+ 2714 A$AHcash-out refinance)2 AAISHE|A] QF=rH 7}
PREASL A5 o] el Ao wigolm AN e E A ASEel $%A(low) BE SO Aol HAASS
A g]

oH
ol BE PABAEIE ()2 ATTAS Kol Slo Z712 ololA|i= o] ohe, % wfzh2 B3 A (srock)

T | =

Zole}, FELYFER = FEM aF, T e, AAREE FE 7H] s Aol skt wizkska A

FHHEYEF 9 SpoliR ofF ¥epE Y] AL (sale and leaseback)dHA] b= 3t EA| FAFIO R EE T E

AM fo7} == o2 AkgE) o2 o|Fsfor & Zlofrt, A uizshd AlMRRel S Silet
FEHLARHASE A3 Model 82 7|08 sl T2 4 USA ALt djof shetll, 4k ol FAY 3+

zz10] dAS o, vjui71A BiEA, S mjui7 ke deEel 1 3 AHE 719 e 7HRIA ol AElE 418 Aol ofdth

HAF Aol AAEAEC] 0.0278 agich, viuizbs WEs uRbA Addatel viRVIAR ST Sk v S

o o
712 ofofA] Fitoll HAE JFS nH ALR sk Aol B
o Bttt A7 e] e et o] Aol ueh S
Apito] F71E 0] Eibeol 3¢ Y viRrke A7 2
ok 20154 A= PASAES 1.2390141 20201 0.8372 5% (Dettling and Kearney, 2014)7F A9 & Aol Aji= 123t
0.402 gHstgiet, whebA] 7} He/del S71= <let 9 T AR A WA EA] ootk
AREO) TaAl= AAE ) A TfE] of 9%(0.0945) 0]t 7HdodQdTtele Mas 2Rt vivir spd ey 24 2

off thgk &7 1HAIEE E(quarterly time trend) A= 1427
0.0682 Z7foltt” W 5d(2087]) Bt vjuirHd W
1.364 Z7FshH, o AIEARES 0.038 AT Aoz A

[ OE
e o of
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Table 6. Results from panel model for housing sales price volatility and total fertility rate (with including the FPOP variable)

Variable Model1 Model2 Model3 Model4 Model5 Model6 Model7 Model8 Model9 Model 10
JldoMRIHlE 014577 0.1376™* 0.1338"* 0.1372%* 0.1366™* 0.13677* 0.1380"* 0.1606™* 0.1388™* 0.1372"*
FPOP (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
o7 HAHES A -0.01547* -0.0100"* -0.0103** -0.0108"™* -0.0099*** -0.0126™* 0.0007 -0.0121"* -0.0103***
PVOL (0.000) (0.006) (0.005) (0.003) (0.006) (0.001) (0.827) (0.001) (0.005)
i SZYNES -0.0017** -0.0012"* -0.0012** -0.0012"* -0.0012™* 0.0017*** -0.0012** -0.0012***
PPRICE (0.007) (0.000) (0.000) (0.001) (0.000) (0.007) (0.000) (0.000)
eSS -0.0027** -0.0029** -0.0022* -0.0027*
HSALL (0.018)  (0.011) (0.053)  (0.018)
ST stlE -0.0005** -0.0006™ -0.0005** -0.0005**
HSPUBR (0.034) (0.021) (0.031)  (0.034)
STEIEHEZR 0.0093 0.0104 0.0084  0.0242** 0.0457* 0.0220™  0.0093
MRATE (0.249) (0.198) (0.298) (0.013) (0.000) (0.024) (0.249)
Uo7 NS S 0.0044**  0.0021 0.0038**
PGROWTH (0.007)  (0.166)  (0.020)
ZEHRIEET |4 -0.0028"**
KHAI (0.000)
Ageet -2.2528"* -2.0397** -1.8435"™* -1.9133"* -1.9095"* -1.9255"* -2.0105"* -2.7607** -1.9927** -1.9133"*
Constant (0.000)  (0.000) (0.000) (0.000) (0.000) (0.000)  (0.000)  (0.000)  (0.000)  (0.000)
Adjusted R? 0.7123 0.7218 0.7264 0.7304 0.7289 0.7284 0.7293 0.8404 0.7323 0.7304
N 0646 0646 0646 0646 646 646 0646 608 646 0646
Note: {2 M Stata| xtreg BZHHE AR, SaHLE Icﬁ%‘ 27148 gAEMEY. E%Ego%l@iﬂ&%*aﬁ%of = 23 2 p-valued!.

*p<0.1, ¥p<0.05, ***p<0.01. Model 100 EH6 A (Hausman) 248 21 18§12 80| ME5I%S(chi2(5)=93.78, p=0.0000).

Note: The xtreg command in Stata was used for the panel data analyses. The dependent variable is total fertility rate by region and quarter. All the models
are of fixed-effect models. p-values in parentheses. *p<0.1, *p<0.05, **p<0.01. The Hausman test for Model 10 indicated that the fixed-effect speci-
fication is appropriate(chi2(5)=93.78, p=0.0000).

H7. SEAST} 712104A01TIH|S 7H AT oj2fgt zfglo] Wﬂ*l”OﬂHE A 1% AEskit
Table 7. Correlations between TFR and FPOP (Tables 8, 9). 7FloiAJ011H] S W22 7 23} & of| A= A4
Region Corr. Region Corr. 7HA 8 BiSE PASAEA F(- )4 S Holar glont,
Seoul 0.9453 Gangwon 0.8681 A7 e dAIEAEl FrejulRt 93 FA e A
Busan 0.9397 Chungbuk 0.9296 o —‘%*451 AT}, Model 1914 Adjusted R*7F4(-)] g-& 7}
Daequ 0.9350 Chungnam 0.9330 Az A AA7HE HeidS TN FASAESY |
Incheon 0.9470 Jeonbuk 0.9150 o|(variance)7} £0]E+= Zlo] ofYal @32 AXIth= AL T
Gwangju 0.8995 Jeonnam 0.8922 gt &, AAZHE ®isAdo]l dAEAEY SAdS Aske
Daejeon 0.8798 Gyeongbuk 0.9328 o] AAgE WL obdS Uehdlich A7 #EAdo] Rolxitt
Ulsan 0.9531 Gyeongnam 0.9395 sl EAgo] S7IHAE gethe Suloloh, AAAE &
Sejong 0.1641 Jeju 0.9375 FolA 7o gl M5 Eelehe A, A7 HE
Gyeonggi 0.9218 3 Q:Hﬂ]‘l"ﬂ' ()= v fofufstA Uekyith 2440

S CTable 0ol AAIEI] e, ABAE ASIHL, IARE  AFolR2 ZeoHA gr 254 49l
23 79I QIR ZF AL h9- SeTh(Table 7). T4 7F Ak e, WAZHE wEAol S4kge) vl

Yol
SEe AYthe SR 7MY dRETte et A(robust)HAl fthe e Sjulgit),
Zhe 13 o] Ad]usted R’7}0.7123 0.8 w9 A AREE 9l A% 2Q012)&= AHATE 8 FAY A SRS
7FJol T HIES SAIRE = FEAY 54 WeES X%t Eole aQlo® Atk ol FHEsto] A7) A A1 A
o] ZA A, wiuizby WsAe] Sl A= 9% o Fa4E TSI o] At &9 2719 - FAEA
o] ()] WaFo = frojulet A o= YRyttt I S} bl miA = JRFS BAsE. FEAE 2
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Table 8. Results from panel model for Jeonse price volatility and total fertility rate (without including the FPOP variable)

Variable Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8
MY 0.0116™ -0.0006 0.0052 0.0052 0.005 0.0051 -0.0036 0.0054
JVOL (0.043) (0.895) (0.223) (0.220) (0.247) (0.231) (0.457) (0.207)
N PAEEINES -0.0105"*  -0.0093**  -0.0093"*  -0.0090**  -0.0090** -0.0113"*  -0.0092"**
JPRICE (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
S ] -0.0043*  -0.0042*** -0.0046™*
HSALL (0.008) (0.009) (0.005)
S3FHSgHIE 0.0002 0.0001 0.0002
HSPUBR (0.639) (0.819) (0.562)
ZEHEHIIEZF2] -0.0860™*  -0.0865™*  -0.0871"*  -0.0897**  -0.0864™*  -0.0912***
MRATE (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
TN SE -0.0009 0.0027 -0.002
JGROWTH (0.640) (0.238) (0.305)
ZEHQIEEX |4 0.0037**
KHAI (0.000)
Aot 1.0049*** 2.1669* 2.3360"** 2.3374*** 2.2796™* 2.2841%* 2.3079*** 2.3475"*
Constant (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Adjusted R? -0.0204 0.4008 0.4673 0.468 0.4622 0.4623 0.4616 0.4673
N 646 646 646 646 646 646 608 646
Note: IfZ2AI2 Stata®l xtreg BFOE AIE. &P XGE-27[E SASMEY. BE 22 TP D YS MBI, S 2 pvaluel.

*p<0.1, #p<0.05, **p<0.01. Model 80i| it 5t2ATHHausman) AE 21 1HS 2 H0| Melsi%s(chi2(5)=21.22, p=0. 0007)
Note: The xtreg command in Stata was used for the panel data analyses. The dependent variable is total fertility rate by region and quarter. All the models
are of fixed-effect models. p-values in parentheses. *p<0.1, **p<0.05, **p<0.01. The Hausman test for Model 8 indicated that the fixed-effect specifi-
cation is appropriate (chi2(5)=21.22, p=0.0007.

9. MMV Hed T2 BAM ZulU1U0 oIS 28
Table 9. Results from panel model for Jeonse price volatility and total fertility rate (with including the FPOP variable)

Variable Model1 Model2 Model3 Model4 Model5 Model6 Model7 Model8 Model9 Model10
JIRAIAMQIFHIE  0.14577* 0.1475%* 0.1284°* 0.1289"* 0.1281* 0.1292"* 0.1289™* 0.1568* (0.1294** (.1289™*
FPOP (0.000)  (0.000)  (0.000)  (0.000)  (0.000) (0.000)  (0.000)  (0.000)  (0.000)  (0.000)
M7 s 0.0208™* 0.0162"* 0.0166™* 0.0164™* 0.0164™* 0.01617"* 0.0076"* 0.0165"* 0.0166"*
JVOL (0.000)  (0.000) (0.000) (0.000) (0.000)  (0.000)  (0.005)  (0.000)  (0.000)
AN P EENES -0.0029"* -0.0031* -0.0032™* -0.0028"* -0.0030* 0.0009* -0.0032*** -0.0031**
JPRICE (0.000)  (0.000)  (0.000)  (0.000)  (0.000) (0.076) (0.000)  (0.000)
TEIES -0.0038™* -0.0040** -0.0036™* -0.0038"**
HSALL (0.000)  (0.000) (0.007)  (0.000)
SSTHSEHIE -0.0004* -0.0005** -0.0005* -0.0004*
HSPUBR (0.068) (0.033) (0.052) (0.068)
FEILHIEZ] -0.0005 0.0003 -0.0013 0.0053 0.0332** 0.0036 -0.0005
MRATE (0.946) (0.972) (0.860) (0.534) (0.000)  (0.670) (0.946)
TN EMSE 0.002 0.0003 0.0014

JGROWTH (0.127)  (0.801)  (0.272)

A L=PNES -0.0015***

KHAI (0.000)

PSESCly -2.2528* -2 3509*** -1.5898"* -1.5485* -1.5281** -1.6065"* -1.6109™* -2.6297* -1.5717°* -1.5485"*
Constant (0.000)  (0.000) (0.000) (0.000) (0.000)  (0.000) (0.000)  (0.000)  (0.000)  (0.000)
Adjusted R? 0.7123 0.7331 0.7531 0.7585 0.7576 0.7542 0.7533 0.8366 0.7586 0.7585
N 646 646 646 646 646 646 646 608 646 646
Note: IfZE2A2 StataQ| xtreg HHHE ALE. S4FH4 \ OF2 p-valued!.

= X927 8 SAEMEY ZE Y2 1HSIRHE NI HS
*p<0.1, #p<0.05, **p<0.01. Model 100i| thst 5tRAPHHausman) A8 21 1Y 20| Melsi%s(chi2(5)=204.24, p=0.0000).
Note: The xtreg command in Stata was used for the panel data analyses. The dependent variable is total fertility rate by region and quarter. All the models

are of fixed-effect models. p-values in parentheses. *p<0.1, *p<0.05, **p<0.01. The Hausman test for Model 10 indicated that the fixed-effect speci-
fication is appropriate (chi2(5)=204.24, p=0.0000).
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