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I A&

20229 f-Huyzte] dAEARE2 0.78" 2. &, OECD B¢l 1.59% 9] Aut 4
Foln, Z-Z ofAlo} =71Q1 JE2] 1.30% Hotk 0.49% Rt} HAE A AA=
Wold, Euete] 42 AAg otk AlAIZ 3 (World Bank)2] 20214
278 FAEARE SAC GEH, A AA 26470= 5 FAEAEC] 19 o|sil
Uk 3(0.779), 3=10.817), FI2EFF(0.917) Al Lot §32 F
9] S Aol FO2E T = 59| £Fo|BE, A U= Al
Aol Al E4h&o] 7 W& = 7tolth. Ut} Q1= 2020 5,184.68F B 4
oz Fasty] Ao, @A FA7F ASEHAE oF 504 21 20729
3,622.28 BO & HAY Ao = AYHKHEAA vl FARJAT). o|Al= =

A4 oF Sitt= To] & JE=2 A& EAE Syt A Hst

Azt 24 5 st = Aok

St 1960d thofl A 1980511’4177%] HLE Ao AP HA SAikeo] &
AotA stehsldtt. 19609 FASARES 5.9 ] o, 1980d o= 1.5-1.7
B o R "ojRlnh AA| HH79 S4kE ot Frlet fH o A A=t
oA E l%ﬂ-q—_ dAAroltt. Doepke et al. (2022)0 o9 Bnjo FQ 107249
Y2 A=E 1E35te, ol F7F JA| thd: AlRp= AUAIRE, 204171 AREe] A
A 717t 7hE S4bs ShEE AP Attt ek AN 27] &
Huete] F23 S4kE sho] Eol3t 4ol & = gl 18y AA A
7] o] % A AFA=7HE2 23 AIA AT o] E2 AR E4h&o] 1.4700A
2.1 Ato] & oFAste wWhH(Doepke et al., 2022), $-uek= 19904t o5
T E4Rgo] A& 54 O}ao} 1, A= o e AR ofye A AAA &

Abgo] 7HE W =7tk EE Qe ARol7HA] o] 24 EH Sl

Becker (1960)7} A& 7H 19| 4t Adeo] tigt AAeH £4]9] o]24 Eff
E ARXSH E A7 € A SAeT AL Atolo] 3(-)9] Al o
Sk Q1Alo]utt. S-utete] B9, A AFd=7Ee] A 7)71] sigste Al
= 9F 1960-80¥d=taL & &= Al D a8y Agd Hiel o] A ARAFA 9

1) A AGZE 40-5040] A E4+go] sleket v, Seluels 20-304 717o] E4kgo] A
sfersistid, olol AL chiol B3] 34 oA Bl T ALY FHE 515
2 Foz U, oAy, 4IAQ01HE FAAEE o] 83 BA0IA] AZAL L TH0] Z4-R0]
%a 9 w37} ke 718 AASHAT.
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3%, BALA 7171 o] § E4Hgo] PSHE S & obY gt 90d o o] Fofl= E4l

E3 FAAR AHTAT Ud 8157 A NAME A difo] HEEHIL 9
H(Doepke et al., 2022). WekA], 90t o] 9] L-2jutet S4k& shEtoll= AA|
A olgjof thE 8 RIE0] 2853 7Hs/dol AUt

19904 o]F &AHE Astol&= thget gRlEo] FERUS 5+ ot Lyt
=79 B W& FE0] 40| S/ A& 2o, Becker (1960)2}
Becker & Lewis (1973)7} A& 2.2 A3kt Apof gt QIAAHE £2-5 913t
T A& & @010 AAE 4= ek E3E 2000 o] Sl A 18t of
e FHOE Y LA FEo] SV A& Sotd] 73H|E N &
HollA E o2 82102 AAE £ Y& Ao|t}.2

ol

(Figure 1) Fertility Rate(vertical axis) and Population Density
(horizontal axis) of 160 Regions in Korea: 2022
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Notes: 1) Vertical axis represents total fertility rate, and horizontal axis represents
population density.
2) Population density is calculated as the number of residents per square
kilometer and 160 regions consist of 83 cities and 77 counties.
Sources: Raw data are taken from the website of Statistics Korea.

2) B 52009 49 AF F5ol E4to] FHHA FFS Ak 4
AFA- HTAHQ014) EF 9] B A Fol7k 4k olgo] RAH9
A} T, o] B3] YT 024)L EAGNAS] oo Dok A9 o
o8 % gicka A4St
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A QS IHE £44H]-8(congestion cost)oll F55}]
A &4 2918 BAst A} ghvt. vt AALHT HEo] ZTAISEE H
24 AP=eH, 199099 o]Foll= A2 oF 80%7F Ao AFSkaL Sl
SHATE QI F2 A gERE & Zfo7}t glo, 3ol E4hgo] T vl
Fotd 2480 A9 HAlk & 7o) itk (Figure 1)-2 -2uhet 1607K
A/ 29 A9 QJIFEES} 483 HolF1 Ql=d], ol& olgt 73t

-
B ZOR Y & Ark Z, ATV £ AGARE F4go] ol

'_l y -

ok %?_‘—Oﬂ/ﬂ EAR IF7F olEsHA %E], °1E1§} %Zﬁoﬂ 7|25}t% Zhang

= 23 ot ol =Y ﬁxﬂt‘W ﬂrﬁoﬂ AR

I} olof] wE E4kE ohEf :% dgste ol24 RYgor Xﬂﬂlﬂ%‘ﬂﬂi, 1990t
o] oju] =A ST gheH S-HuEhe] ARl #8511 2

Sato (2007)= 7|& E*o% o THAAA, A9 3t J?“?:_‘EQ] Aol et EAkE-C]

Aol 4ot o284 Y AAetAnt. 19 Ry mraH, A+
8 S ]l = U 5 QAR O

StHO 2 TR0 712 SAMES TAaA7|E Q1o 7 283 4= Qlct
o|27 WA} tjEo] &9 AEo] o229 A4 TS HEsHAET, o
TURALT 2S54E 2480 Yot ity AFEY 29E xﬂ%}?‘ﬂ

Lutz et al. (2006)= 14570=9] A|AIE A=EE )
Rotella et al. (2021)2 EAHAE 174722 &fo}dtt. De la Croix and
Gobbi (2017)2 4471 H=Al=-S tiAtC TolA, AFEE7F 10750l A
10008 2. & F7I5tH E4k&o] 0.7 Aagtth= 295 A =71 W A
BA% A7RE d2g O & 3 Kato (2018)7F ti#E A o]t}

- o] wet sk Hl-olghe HolA, I Es Holke
MEA o2 Adgt fiapeial & 4= Qlth, 18y = EAgH U e
g0 dHdd Bt ofyzet - HA(agglomeration economies)] Yo
7% 3}‘:}- AR A= A A3E B3l da= ASAI7IH, o= E4teol &
tHZhang, 2002; Sato and Yamamoto, 2005; Sato,
2007). wHebA QI EHET HA BAY 2R & 5 Utk F WA
A= G2 ST FEHE UEE 4 s, AFEEE ol XEshe
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3 BUH BANA A Aoe] B 5 ek
£ ATolAE 34 B ) goleks FAH BHE NG AN
olelgt B4 Folxl WAo] EAo] § Be A7t

B2 webde. 2, 2 7bat FAu7L g5ohd vlg Rae ok 9l
A 9| 2717k AobAltk. ZL FAX|NA FRT % Y A 57 Avtsl7] B

of, Eitetel A= F8 5 FAR] Z7)7F o ARG A o] 9l 5 A

(Figure 2) Population Density(horizontal axes) and Congestion Costs
(vertical axes): 2022

a. Median Price of Apartment b. Median Jeonse Price of Apartment
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Notes: 1) Vertical axis represents total fertility rate.
2) Residential area and commuting time are data for 83 cities and 77 counties.
But prices of apartments and Jeonse are only available for 83 cities.
Sources: Raw data are taken from the website of Statistics Korea.
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(Figure 2)+= E4¥]82] Hl§Hs2A F74 Id vE % F8 I7|& Al44
° & HojErh 19 a® by AFEETF w2 TAIY il

=2
AZMA B B B3Pl e HolF glom, 1

ce AFEET =2 A9
oflAl FAXQ] 2717} ZrobA] = 7ol UEIYAL o= HojEth HH, FHAT
FEu wjuj7tE 5ol et Ueis E she] @42 AFEEo] =2 71 15
TA Fo g FAXE Fthe Aolth. whEhA, QI A E TAASS A
=< 4 ¥ AYE 52 = S HAL, wEbA H 71 ARRE F2/58el A
&5t ot ol 19 doA = I, LTt &2 A AAdesE &2/55
Alzto] dojA|= Aol HRlrh. & A= o] 5 HHEAQ 739 S-HELI o
o E muj7}A, AN7HE, AFA WS H-8HSE ARESto] S4he0] nlA]= B
T2 BAs
AdHY AFE0] F9 dth7tEo] E4le E= 7S RO RE AR IF
= "Xt= A5 238 AASHT. 7] AFE= U5 AmE o|&et
Borsch-Supan (1986)2 Haurin et al. (1993)°] 9low, J= 7HA|mgd-S o]-&3t

Ermisch (1999)2} o|g&o} A7 & 0]&3t Giannelli and Monfardini (2003)%=
=2 dHE7F E4heo] B4 JFS nRvs SAE AAS. ol AT
= AHo] AR E &-8519 2, Hughes (2003)7} Simon and Tamura (2009)
= U= ZA] ARE o]&sto] 2 A& ZEsHH

%ﬂ”rﬂ‘ré dgo= o Oﬁ li’d 4—3 d=, xig/w 2471 Azket BA

% Xﬂ Al P“‘ﬂr Ll é§(2024)9~ *V‘* ok Blgo] Uy A QofA= E4kE

AR FFE ARG, HER Ao A=

e Agieh Wb, 95A-85)(2018)= A T ugo] TolA e uju)
] sE°] @A Ak HA= 89E EASI oY, EAAL

A P}, g, 952024 AAAE HiEt FHE A

il
A= & &
SARET AtasE] 9 AAI7HA Atolol 7] ) BAIVE EANRTE &
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F7gstint. v A&p7E ok jF, 7]1E9] BE AFe 1671 B 1770 FYAA]
A S B4 99 ARttt 28U BT P Y B AA|
=

2oz FAA A9 BI|k ofYch. & w9 FARNBAL AT A 4G
EAEG ofUe, QT UHES e 2 W8] A7 EFFL o], ALolt 6
o} e ol A BASHE o] HAA) oJie] Eh B & U

FARADA Apolof e 2 o] o] EA Rt A& S0, F71%w 28712 A<} 3
Hel 2 &9 A o= FAEAAR, A 579 Aok 17702 < &9 4]

18

0 o|2olA gtk 53], & ATAY TSI WAste] ATWE Fe 7}
A8 AgSHE AL, BARANDA BAE Ao BA w92 AU 9L 5 9

o dlE S, PERE G A0l 28 F AR & F7=2 B AT
2, Ak A9t 5ol FAAET W JEu Al ez 2
EE Hlas] He Aol 1901, 2994 1147 = BF 3729 =AES0]

N

g 4 i (Wooldridge, 2002).
A7) 488 BES 837114 B S 9119 T 79

EA(asymptotic properties)°f A7} ¥AY

2 898 A AR} A9 9l A A 54
Sato (2007)9] BF] W= Ad 77
Hole vlmsh A 5ok A4S FRT AF A
7S] 4 6] A SRERAT, A S8
5 % 9tk B, 49 7 olFE A4Sl 2elo] F 5 ik

=2 T
S FAIok= 7UE0] 42 JAISHEA H £2 15 73]
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85to] BRg 2SI om, A9 Fb 7HA R AN Tt HH)2| 94
) 370 EAHOR fOI87] F4hg WEThe AT Ah FA4 4 opw
E9] WHg Sul8o] s ALY FHATE duEA Fe W
ARG ol EL 2 ejo] HALS HEE Ao Uit o] e 24 AT o
FAZoR Y= o] At 2 W oj4fo= Fxjulgo] WAYsa 9low, o] 2
2 Zu|go] &L oltE 714 Y #2712 Mzolat: PEE AL S
= SHOE o I Iy EA9] SAtES W 80108 AEstal Jltte A
ofmgte.

& A7) 2 thaak A 11 AolA s A8t Sk 2] BA Ol Het 7
£ o|2F sk, olF HigoR FH Y Au|E B3] et T A2 2
A0 A 2 g d¥ctl F4ATE Rtk IV AolAe 2 23
£ ookl 228 W=t

IL o] 24 =9 d A3E4 BY

= A7) B2 S4hE] ARl 7129 o]EE AU M2 AEE A4
ob= dl Sle A2 ohdth. mEpA of7|A = 7€ BYe AL, ol Bl AT
w4 L9 ol Yot = °1714

LY olety 1y, A F 7HAE FEE 5 Sl o714
FE tinlste] ofo|E F&oHH, wWEbA E4ARE dF9 FA = AlZo|tH(Zhang
and Nishimura, 1993). & sltb= o8ty BP0 g, = A9 g802
HE 588 A Becker and Barro, 1988) = AH4] AA| 2 RE 2|
AE=thH(Eckstein and Wolpin, 1985). &H]-&3} e slo] SAMES B4 A
T2 ABAHLE ofebs] Ky, 55| Ao mRE Ay 882 ¥ BF2 AR
StcH(Zhang, 2002; Sato and Yamamoto, 2005; Sato, 2007). ©] &2 5o
wet, 29 o] A Q1] 8- 23t o] HolH Tt

ofl



ZFE KA U K| GIHD SME0 B R2IL2t 8371 EAI A2E 0|88t ABES 41

A71A, ¢, = Aot &HE HESIH, n,= A2 5 HEHAT o= 10T &
o olBg, 2ARER M 5 v B&ee B8l et dukAl 44
AT 7 ET. &, 28] 2&4 == U, <0, U.<0°Jt. E3E,
A}
o

&2 HVH@r ApA]of o34

ol mo >

=

[1 - ¢(]Vjt>njl‘ ] Wy = Cj (2
N,= AFEEE Uiy, &3 oV, ¢ (V,)>02 &S, uet
A, ¢(Nn= Sotoll TR A7t & FopH|-&-3 t o, S4H|-8of &3}

© A2z 7PgEY. [1 - o(Nn,J= SO A A% ledsw°lH, w,e D9
] %‘%O]"/}. A ()4 sohu] 82 saad AFEA leH, o

U <C]t7n7t) Uc(c7t7njt)¢(N7t)w7t (3)

F8eE aH9F A9 fof g5 FESE FolBE, ¢'(N,)>0% T QI

TEE7t 52 EAYSFE S48 n,0l Rohe= A2 FEsitt N, >N, °ol¥
nﬁ<n,:j s

De la Croix and Gobbi (2016)= 21 G835 71A5lal, |oH]-& tjH]

ApAlo] gt Aot A o2 ZFet Ak IFdErt W A H(rural area)oll
Ao, B2 ZHAlo] Hiet Ao 7 AshA] b2 AFES JIFEETE 2 T4
Aol AFThE AL BT Kato (2018)«= ©] B2 g 7]Zoto] JE9]
o Ar o} A0 IA = —.—/ﬂb‘}‘ﬁdr. De la Croix and Gobbi (2016) 2§ 9]
S AEEC] ZAE Ey5h= & 24 9] A9 o]e]o] EA5HA] k=1t
= BRAY Bolzk= Aottt Sato and Yamamoto (2005)2} Sato (2007)=
AF7F DR Ao A A9 73?911‘ Aitde 23t Eﬂ—v—oﬂ A lgol
Aeote A7 AT 9y
A

59 AL s A% J%.
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wy = (K Ly Ay, N,) (4)
oA71A () =& AABAES dHESH, JAY HA= df(-)/dN,>0=
ojw| gt
A O~@DE AFEE gk F 7] SEE S48 9% v £ o=
AL ouigitt. A (2)of 2 EFHE ¢(N,)9] T7h= AE7teas ALE &
S &HIE AAAZIA =, 4] (3)Z 4H| Hao] TE AU ARG SVt
-&5to] SAF At FA4H9] FARE SVt o] Fol Aok A5 20| FAH
U A& Qugit), wabA, QI E S719] A ¥4 adt= S48 3715 &
ot SAhE Aot & HAE H4 AAE 3 da A5 2Rl S4kE
= F 7 AHE BFe g 9= v 4 AT shde tAI ST E, dE ASS
FOMA7EY] 713H]-8S ASAIFLEN A S4taZ 9E o U o] 22 4
A 2= A 3)NA w,E EET O Sttt A5RNE, &50] F71RE 7
12 AHE F7H711L, olof e} = stEsHA HEE HASE 24 (3) S4t
0] EFoRIth= A ou|stA "t webA daWst S4ksol rlA= B
()9 Az} FJ(+)Y A5879] ¢aFo|th. A58 2 Z-(Sato and
Yamamoto, 2005; Sato, 2007), IF-EX7} E4k&0] H|X|= k= 480

ofat ¥(-)2] et WA ol o] g A Ak Sart e,
£ A7E 39 A3 372 RS BE o] 24Hge] WAL Re] £

U= 1ncﬁ —H91nnﬁ (5)

= AHA o] Higk A4 (affinity)d] ZEE Uetdl= detv|H = sfAd. 21
28 EH2 tAEne A5a07 MR AJHEY] gl deHse 3
S

A3} 270 kS u| A ol wpabA ol

Tt B8-S

e

S g B9 S48
A 7|= golo g 8514 ok 211 58309 3 EAL 425879} YA
w7 A2 A7) gEo] Gt Fee) st 24S GET 4 900, o]
ol wtel 45240 4 =Hol AT 4 Aok o] Aok THHE BB
d(N,) = N = A 2l5td, ofl4ta] (2)2] A2 stof] B89tk (5)9] S Hi2k=A12] 14
ZZA(first order condition)= th&3} Zo] i EEH T}

n, = —2= )
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¢/ AMAHACH Q) RIS the 3t o] ATUE, = E4HHI 8 4480
5(-)9] BAE ESHE Ao] frHct,

"= g @

n :a+5j+(5t +ﬁlant +th'y+e]-t (8)
AA71A a = Inlo/(A1+O)I°]AL g = -n= AFLLE, & SH]Eo] S4H&0 H|A|=
o] s Uetl= AsE dEIdY. S5 o] #oF B0 w2t Inn,

a2 = L
Al n, & ARESEATE 62 E4REC] P H|AE A Eol(city specific) &
°lS f#alH, 5= SAHEY TAH A7 E0](time specific) 891 tES}
X,= BAHSR IFEE Qo] E4hgof FFS 1A= HE4S2] HE 0|t uhA]
AL (7oA B ()] 25879} B(-)9] A a7t A= dHE 2N H2A A
Al &k AL & YEsth I8y, o= 4 (5)2F o]
< %]

21 £ 7Hg%t BSollwt Bfgot, Hojx Fdol A
AT Fo2 A4S S7H7IE 202 defA Urhd & T dubHel a3k
£ 7143} Sato and Yamamoto (20054 Sato (2007)9] R &olA= 2 A
£ 48 F(+)9 a3E nX EF vAA= F()Y & vF 28y
ol RPN AFLEE HEHFE AHEoh= o, JH A axet & v 3A
A= ASH R FEEXR Y=t ofd wat, E Aol 7Y EHQl F
B o] S4ugQl 8 I v|-8} FE9] A7]|5 AFESIRIThY o] 24 Pk o]
z JE9om, agu]8o] E4Hg0] vX= 44 ant

2
g o

=

3) Kearney and Wilson (2018)& H4 AAAF9] 452 E4E8S F7H17]+ 37T the SAE A
Aottt - UEE e RE F7tolA FAER = FAdolge M 1EsHH
et obal B o] B3 Ao|tt. & v @2 Ao tsiAl= Doepke (2022)F

4) FAu|9} 2|9} st 4|8 F= 53 H| A (congestion diseconomies)®f gt ZH 2
Fujita (1989), Duranton and Puga (2004)5 #x3 welH, o]&2 LA FHO L2 2] AA|
oF S3|-8-9] S (trade-of DA O] A= Ert.
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. 2524 23

4 (9] 240 A8H F WAL (ATFFRADY (ATFFEHREE E

AQE AR2HE FSEAT 7P Al A=l

ot} 20004 o|F FEuete] Al @] X

S Aol 202282 7|22 2 A9 G9E A5t
SAHE2 Hdet P2 YEdth (Figure 2)+=

T2 o] AFEE= t7A F39 EHES HoF1 ot 18y 52/F

AZE ARE 59 02 E o] AlFEY] wEo] 2 AT ASEANA

A LJ =] qlet. HH, Sof 3 Aldolu FEHO Al -] g I E

Fe8o] folgta & &= Utk I8y A=9] 7HEAdel AT QLo

(housing cost)o]H, FAH] Z 7}
ojo] wz} 7|& AHAES F=

Be Iriz 285 ot
A, Seluet e ATAAL
HAE FHoE FAF o] g,

A7 A F=A 485 AEsHA WrgsteAlol et o] Al71E
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TR 7 & FAK| BAL SME9] 2A 2L 8371 EA| ALRE 0188 ASE

iz

olife] 0|9z, 7|20 I AT Tl Wt B ATAE Fd vju7tA )

YAIAE TG A8 B2 ST, Telit, T oA 2
£ ARgaptiehe ofis) 8 /1A gAdel AV1E 5 e #9 A e

P 2 oleige shaol Fe 5
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& WSt FAX 9] Aot AFFUFEAE A
A7(FALLE AME= AS5EY AW oE PYr|EE 54) A5E ASot
T glom, B AFE ol AMgATH
(Table 1) Summary Statistics: 83 Cities, 2012-2022
Log Log Lo
Fertilit Female Log Apartment | Apartment Residegntial
y Age Density Median Median .
. Site
Price Rent
Mean 1.165 43.358 6.598 18.933 13.329 3.362
Std. dev. 0.244 3.991 1.389 0.576 0.441 0.104
Max 2.002 55.1 9.703 21.229 14.891 3.608
Min 0.593 34.74 3.991 17.793 12.395 3.052
Observations 913 913 913 913 913 913

Sources: Raw data are taken from the website of Statistics Korea.

S4B QIR W AR 16070 AlTtoll sl 2000958 Z[Z7HA] AR
7bsottt. 18y 9 7H4 3 ARE 20129FE 8371 Al @Y X3} 474
o] o 9] Aol dshARE AlFE I et wEbA 2 A B F4o AR
H g A== 8371 Al & X]Oﬂoi TAE 2012-2022¢9] sid A7 olt}8)
(Table 1)0lli= AFEA 0l AHEH 8 59| Q9F FAFo] Hilxo] Qith

8) Autx oz Tt golu} P9 o]oje mAlo] ER3t AAFoR el Slck T e} Qo

80% ool A1l %5 m} o] 2o HEL 1Y, 834 A AGEHE T EEO| hE
ol BAVE 9 o BaHt. P8o], wEAY AFUESS] nsht Asths EHL Telsh,
A Go] KD A4 0512 24 FHsEA ] B0 9Zo] AT FHsAHE o] Belck.
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4] (82 Hold mgS FAst]o] U, WA olmE A 37171 TS
o] g HEEA AFIAE AES D a7} Q) o]F Y& ol E 7143} 47
£ d7dzo] tigt ARG TPt FHotA e, 1 AI= (Table 2)0
Higlo] Stk A WA o= ofmtE /1A AT et S AP
gt A7t A A= o] Qlct.

28 (DT Qe 22 7179 AFUEE AEsto] 3% Ata, #HEER &
= A9 7t o]FAE SAISHA] 2 &5 (pooled) LS(least squares) 574 272}
o|AGS BAISH 1A fixed effect) P9 FAHZAY BT ALUET} &2
A H 45 ofmE 7H4o] v Z1 0 & vetyth 1Y (1) )= 59 A=Y <
T4 o 2ol WA EAoA A-REA gt 28y 104 AR

7]
2 3t 59 (3)3 (9] $74 AVIAE ¥ Aot vekon
2, Wdel 24 Avto] vl dge 24 ke Aoz BeEr,

(Table 2) Regression of Apartment Price on Population Density, 83 Cities,
2012-2022

Sale price Jeonse price

Variables (1) ) (€)) @) (®) ©) @) ®)

Pooled FE Pooled FE Pooled FE Pooled FE

0.045™ | 0.044™ | 0.044™ | 0.044™ | -0.003 | -0.003 | -0.004 | -0.004

Trend (0.004) | (0.003) | (0.004) | (0.004) | (0.003) | (0.003) | (0.004) | (0.004)
Density(®) 0.2917 0.285" 0.220™| 0.257"
Y (0.008) | (0.114) (0.006) | (0.103)

Lo 0.297"|0.232" 0.2317/0.335™

Density(t-10) (0.008) | (0.105) (0.006) | (0.115)

R-squared 0.578 | 0.526 | 0.583 | 0.514 | 0.492 | 0.030 | 0.530 | 0.033

Observations | 913 913 913 913 913 913 913 913

Notes: 1) Robust, clustered standard errors are in parentheses.
2) * Significant at 10%; ** significant at 5%; *** significant at 1%.
3) R-squared are for overall estimation for the pooled models and for within
estimation for the fixed effects models.



48 SHEo8 AMGITY HEEAT, M31H 45 (2025.12)

5 A o)A otutE HAZAS AST 24 AT E WAL A4S
3 247 SAR AT deie. 2, AL $717F AR st oke
109 ARe] QTUESE H(H] ARUAS Btk FBY Wk Kol TF
2449] A Aol oltE thuAole B7heks FE FA4H0] 255 W
W, AAZFAOIAE BAHCE SO FA40] F4HA] elh E T2 Ho|
L 3y wg9 A4AST e @A 2AEke ot 1R 2
ML BE WSS A0 A7 BFoRRES WA, 2 1F W] BAKwithin

deviation) FE= H&sto] FHo ARGt webA] W

A3kl QI E Wske] A A7F = A ZHbetween) #-50) s A=
< A2 ou|eit
(Table 3)+= &4|-82] &

xﬂ’\]*‘:} A BV’H a2 FAR
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SuA 777 @

il
e T OW OF% 4 ANe, Yy 1L
ﬂ ;

(Table 3) Regression of Residential Area on Population Density, 2012-2022

Residential Area Apartment
Variable (1) 2 3) 4 (5) (6) (7) (8)
Pooled FE Pooled FE Pooled FE Pooled FE
Trend 0.020™|0.020™ | 0.020™| 0.020™| 0.017™ | 0.017™"| 0.017" | 0.018"™
(0.001) | (0.000) | (0.001) | (0.000) | (0.001) | (0.000) | (0.001) | (0.000)
Density() -0.046"| -0.021 0.004™ |-0.027"
(0.001) | (0.014) (0.001) | (0.013)
e oo o e
R-squared 0.749 | 0.941 | 0.765 | 0.942 | 0.524 | 0.924 | 0.523 | 0.933
Sample 913 913 913 913 913 913 913 913

Notes: 1) Robust, clustered standard errors are in parentheses.
2) * Significant at 10%; ** significant at 5%; *** significant at 1%.
3) R-squared are for overall estimation for the pooled models and for within
estimation for the fixed effects models.
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ofmtE uijuf 9 HA|71Z ] WAALES BAISH] Yol 2 A3E 28 A HAAS
H(2-stage least squares)= ©]-&5to] B S5 20A HAASHS
TS0 Melo] A Ho R F a3 4= Qlth. B Ao £ FH9| 714

2 7)o tigt $47 =359 A7 A (orthogonal)S A3 Y3 Al

UA
o APFH o 1AEQ)7] Wi E4Me FAT Mol HAHETHL 3 4 Qlrh
opR e EHSE A 7F $=o]Fx(net migration)H, ololl= 7M1 A
o] Y asirt. =RIL] 8L F4RS ST Jugdy tlEo], WA e
Suseel ARBA VL EAstoiof gtk Aot o] e x7o] FHHA =
3%, FeHweak) TFHE BAZ TR0l o] AT 7P = qirk 104
A2 {20]F A RE XY EBABE AT A2 BAEE W, ofmtE 714
ojuf FAX| HAT] AHAA L ok 7HsAdo] Atk oFet AAIA EAE
at7] YoM AlAFE 29 87t o, o] AS &4 $4Te] Audo] oF
st &= Qlth. o] 2 EAIE BAl A5t a ARt SHCE Fo|HA|, T
© FHORE 50-644] AP LR £olF ARE AASIATE 50-6441= SAH]
HS 235t AFo)7] Witol] F4kg S A o] BAHTt & 5 Qlot
2T HASHE Z-Eoto] ofntE wjujrtAo] FAkgol HX| & FFE 7
St A3H= (Table 4>0fl AAE O] Qlck. A ¥4 Poll= 1944 4ol gt 13

A7 ey Jed], 2E HjA" =¥ (excluded instrument variables)
o] A7} 0(zero)olgt= ARl ZFstA 712 = it olof me}, 2eA =

< R Tt ZAIREE AREoal & 4= Qlvh ESE, upAe BiE A g
o= oftE 7HAol ST AT tiY A4 A (FsELF Y BF
robust score z*-A%, X HAY} 2] 49 Davidson-Mackinnon #%)7} 2

asof glom, AR7Hdol HA| st 714 Ee Ao YERT. wEkA oft

E mjuj7tA 9] WS FAIE 4, 847 HaAsHo 2 s dHEA g2
(inconsistent) YA & 2T 4 At



(Table 4) 2-SLS Estimates with Median Price: 83 Cities, 2012-2022

(1 2 3) (@) (5) ©6) @) (€S))
Pooled FE Pooled FE Pooled FE Pooled FE

First Stage Estimation (excluded instruments)

0.234™10.253™10.256™(0.293™ | 0.234™ | 0.232™" 0.251"" | 0.272™
(0.011) | (0.093) | (0.013) | (0.065) | (0.011) | (0.092) | (0.013) | (0.064)

Density(t-10)

Area(t-10) ) | -0.018|-0.804| _|-0.026"| -1.032
0.015) | (0.794) 0.015) | (0.788)

(Sl\gi_%fzogs ) 00617 0.006 | ~ 10.0617]0.006™
ey (0.006) | (0.003) (0.006) | (0.003)

46591 | 17.38 | 216.66 | 7.25 |465.91 | 14.76 | 216.66 | 6.72

fstatistics | 1 0001 | 10.000] | 10.000] | [0.0001 | [0.000] | [0.0001 | [0.000] | [0.000]

Second Stage Estimation

Apartment |-0.3697-1.199"(-0.285""|-1.113"|-0.377""|-1.278"|-0.295"| -1.177"
median price | 0.022 | 0.592 |(0.017) | (0.433) | (0.022) | (0.656) | (0.017) | (0.475)

-0.028™|-0.183"|-0.020"-0.173"-0.030""|-0.189"|-0.022""|-0.177""

Female Age | () 003) | (0.074) | (0.002) | 0.068) | (0.003) | (0.064) | (0.002) | (0.059)
Infant -0.018 | 0.123" | -0.012 | 0.114
mortality - - - -

(0.041) | (0.075) | (0.036) | (0.059)

rate

-0.153"1-0.518"|-0.104""| -0.482"
(0.034) | (0.291) | (0.030) | (0.254)

Divorce rate - - - -

City effects No Yes No Yes No Yes No Yes

Year effects Yes Yes Yes Yes Yes Yes Yes Yes

R-squared 0.538 | 0.287 | 0.629 | 0.365 | 0.626 | 0.228 | 0.624 | 0.323

e ) 7604 | 0356 | 7131 | 0.932
(aentiying [0.000] | [0.837] [0.000] | [0.628]
restrictions

Tests of 147.47 | 63.925 | 65.442 | 69.562 [148.018| 64.645 | 68.971 | 68.210
exogeneity | [0.000] | [0.000] | [0.000] | [0.000] | [0.000] | [0.000] | [0.000] | [0.000]

Observations | 913 913 913 913 913 913 913 913

Notes: 1) Robust, clustered standard errors are in parentheses.
2) Numbers in square brackets are p-values.
3) * Significant at 10%; ** significant at 5%; *** significant at 1%.
4) R-squared are for overall estimation for the pooled models and for within
estimation for the fixed effects models.
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=23 (1)elA (4)— o/Jo] AP} ol E miujrtARES 23R R o] 4
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ot Ao s "}E‘r”‘:‘r 2y (DY 2= 109 AR JIFEERRS B SR AL
&2 A A (ust-identified) 2P| 54 At A o]F/dS SAIGHA 2
s (pooled) 2P oA = oFLE 714 WH49] A7t -0.369= FH A, o] F
dol AIE 1A BT HYPo|A= o]H} 3u] o] F(EFt 71%) -1.1998 F
FE AT o= XY EARE] S A AR FHEEA] LAY FHEH waof o
£ A9 o]FdAo] AlGo Ba 4 FHIE 4 2HE AT + Us= Hgt
th 28 3) ()= =429 584 oS (efficiency gainyS Y A2l HF
I} $r0|F W4 TS 2718 I Al (over-identified) 23 9] =4 At
oh A HAL By Aol Fdstal =S40 Auido] FFHTE AR
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(Table ) Estimates of Model with Median Jeonse: 83 Cities, 2015-2022

) @ ®) @) (6) 6) @) ®)

Pooled FE Pooled FE Pooled FE Pooled FE

First Stage Estimation (excluded instruments)

0.178™10.38470.1807 | 0.4297 1 0.169" | 0.360" | 0.175™" | 0.404™

Pensity(t=10) | 6 508) | (0.060) | (0.011) | (0.064) | (0.008) | (0.029) | (0.011) | (0.063)

preat-100 | - | 0003|0320 1 0.009 | 0.108
(0.012) | (0.781) (0.012) | (0.772)

(51\31_%1’42‘20; ) ~ |0.0267| 0.006% | ~|0.0267] 0.007"
ey (0.004) | (0.003) (0.004) | (0.003)

439.47 | 45.54 |162.25| 15.13 | 408.11 | 37.06 | 152.24 | 13.69

Frstatistics | 16 000] | (0.000] | [0.000] | [0.000] | [0.000] | [0.000] | 0.000] | [0.000]

Second Stage Estimation

Apartment |-0.507"-0.8117|-0.452"-0.817"-0.519"|-0.850"|-0.471""|-0.851""
median rent | (0.030) | (0.349) | (0.026) | (0.300) | (0.031) | (0.369) | (0.028) | (0.310)

-0.033"-0.120™-0.029"-0.121™(-0.035"-0.121""-0.0317"|-0.121""

Female Age | (1 03) | (0.177) | (0.003) | (0.036) | (0.003) | (0.042) | (0.002) | (0.037)
Infant ) ) ) _ | -0.006 | 0.060* | -0.004 | 0.060°
mortality rate (0.043) | (0.037) | (0.041) | (0.043)

-0.16971-0.425"1-0.147""|-0.426"
(0.037) | (0.450) | (0.035) | (0.300)

Divorce rate - - - -

City effects No Yes No Yes No Yes No Yes

Year effects Yes Yes Yes Yes Yes Yes Yes Yes

R-squared 0.497 | 0.618 | 0.554 | 0.614 | 0.491 | 0.602 | 0.542 | 0.601

. de?;.efr_.n i | 4401 | 0687 | | 88.16 | 1.471
laentiying [0.000] | [0.709] [0.000] | [0.479]
restrictions

Tests of 161.132|59.984 |124.725| 66.806 | 161.69 | 60.623 | 129.13 | 65.632
exogeneity | [0.000] | [0.000] | [0.000] | [0.000] | [0.000] | [0.000] | [0.000] | [0.000]

Observations | 913 913 913 913 913 913 913 913

Notes: 1) Robust, clustered standard errors are in parentheses.
2) Numbers in square brackets are p-values.
3) * Significant at 10%; ** significant at 5%; *** significant at 1%.
4) R-squared are for overall estimation for the pooled models and for within
estimation for the fixed effects models.
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(Table 6) Estimates of Model with Residential Area: 83 Cities, 2012-2022

(1) ) () (@) Q) (6) 7) 8)
Pooled FE Pooled FE Pooled FE Pooled FE

First Stage Estimation (excluded instruments)

0.044™ |-0.054"|-0.030™"|-0.049""|-0.044""|-0.044"|-0.030""|-0.048™"

Pensity(t=10) | 6 501 | (0.006) | (0.001) | (0.006) | (0.001) | (0.006) | (0.002) | (0.006)

Area(t-10) ) _10.025™| 0.024 ) _ 10025 0.021
(0.002) | (0.078) (0.002) | (0.077)
Migration ~0.003"-0.006" ~0.003"-0.006"
(50-64 ages, - - - _
-5) (0.001) | (0.003) (0.001) | (0.003)

818.87 | 57.38 | 388.95 | 20.56 | 804.39 | 56.07 |376.86 | 20.06

Frstatistics | 10 000] | (0.000) | [0.000] | [0.000] | 10.000] | [0.000] | [0.000] | [0.000]

Second Stage Estimation

Residential |2.035™ | 6.734" [ 1.5517"| 6.159" | 2.042"™"| 6.896" | 1.560™ | 6.085"
area (0.115) | (3.256) | (0.092) | (2.668) | (0.115) | (3.278) | (0.093) | (2.630)

-0.020"|-0.093™-0.014"|-0.089-0.021""1-0.093|-0.015"|-0.087""

Female Age | (1 02) | (0.038) | (0.002) | (0.036) | (0.002) | (0.038) | (0.002) | (0.034)
Infant ) ) ) 1 -0.040 | -0.042 | -0.028 | -0.035
mortality rate (0.035) | (0.049) | (0.032) | (0.041)

-0.031 |-0.341"| -0.007 |-0.309"
(0.024) | (0.148) | (0.022) | (0.131)

Divorce rate - - - -

City Effects No Yes No Yes No Yes No Yes

Year Effects Yes Yes Yes Yes Yes Yes Yes Yes

R-squared 0.594 | 0.688 | 0.654 | 0.716 | 0.594 | 0.685 | 0.654 | 0.724

. de?;.efr_.n i 12652 1783 | 12749 | 2443
laentiying [0.000] | [0.619] [0.000] | [0.456]
restrictions

Tests of 148.678| 61.657 | 69.826 | 55.706 | 149.37 | 62.692 | 70.273 | 52.670
exogeneity | [0.000] | [0.000] | [0.000] | [0.000] | [0.000] | [0.000] | [0.000] | [0.000]

Observations | 913 913 913 913 913 913 913 913

Notes: 1) Robust, clustered standard errors are in parentheses.
2) Numbers in square brackets are p-values.
3) * Significant at 10%; ** significant at 5%; *** significant at 1%.
4) R-squared are for overall estimation for the pooled models and for within
estimation for the fixed effects models.
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(Table 7) Estimates of Model with Apartment Size: 83 Cities, 2012-2022

M @ ®) @) ®) ©®) @) ®)

Pooled FE Pooled FE Pooled FE Pooled FE

First Stage Estimation (excluded instruments)

-0.001 |-0.104™]0.013™ |-0.103™"| -0.002 |-0.102™" 0.012™ |-0.102"
(0.001) | (0.006) | (0.002) | (0.006) | (0.002) | (0.006) | (0.002) | (0.006)

Density(t-10)

Area(t-10) ) _0.0247 03617 _10.0257| -0.056
0.002) | (0.113) (0.002) | (0.078)

(Sl\gi_%fzogs ) | -0.001| 0001 | | -0.010] 0.003
ey (0.001) | (0.003) (0.008) | (0.030)

0.32 |305.05| 47.32 | 106.05| 1.97 |297.21 | 51.17 | 99.07

Frstatistics | 10,5721 | 10.0001 | [0.0001 | [0.0001 | [0.161] | [0.000] | [0.000] | [0.000]

Second Stage Estimation

107.14 1 3.293™|-0.662"13.324™" | 68.878 | 3.351"" |-0.598** 3.378™
(223.16)| (1.042) | (0.279) | (1.084) [(92.027)| (1.052) | (0.271) | (1.094)

Apartment size

0.284 | -0.031 | 0.004™ | -0.031 | 0.181 | -0.029 | 0.005™ | -0.030

Female age | ("201y | (0.036) | (0.002) | (0.036) | (0.235) | (0.036) | (0.002) | (0.034)
Infant i i i _|-1.237 ] 0.022 | 0.020 | 0.022
mortality rate (1.831) | (0.023) | (0.031) | (0.036)

2.124 |-0.159"| 0.052" | -0.159
(2.881) | (0.092) | (0.022) | (0.092)

City Effects No Yes No Yes No Yes No Yes

Divorce rate - - - -

Year Effects Yes Yes Yes Yes Yes Yes Yes Yes

Not Not
R-squared Defined 0.824 | 0.588 | 0.823 Defined 0.823 | 0.592 | 0.822
1 de?}:ffr;n i 21045 2436 | _207.48 | 2.944
e [0.000] | [0.487] [0.000] | [0.400]

restrictions

Tests of 207.036| 48.151 | 2.567 | 52.696 [207.506| 48.717 | 2.054 | 53.023
exogeneity | [0.000] | [0.000] | [0.109] | [0.000] | [0.000] | [0.000] | [0.152] | [0.000]

Observations | 913 913 913 913 913 913 913 913

Notes: 1) Robust, clustered standard errors are in parentheses.
2) Numbers in square brackets are p-values.
3) * Significant at 10%; ** significant at 5%; *** significant at 1%.
4) R-squared are for overall estimation for the pooled models and for within
estimation for the fixed effects models.
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The Relationship between House Price,
Residential Area, and Fertility Rate:
An Empirical Analysis Using Data from
83 Korean Cities

Seewon Kim

The concentration of population in cities can have a positive effect
on the fertility rate through agglomeration economies on one hand,
but on the other hand, it can act as a factor that lowers the fertility rate
by incurring congestion costs. Based on these theoretical predictions,
this study examines the hypothesis that the increase in house sale price
and Jeonse prices, and the reduction in residential area-representative
congestion costs associated with population concentration-are major
factors in lowering the fertility rate in South Korea. To this end, a panel
data set consisting of 83 cities is constructed and a theoretical model is
estimated. Variables lagged by 10 years are used as instrumental variables
to control for the endogeneity of house prices in the estimation and
consistent results aligning with the theoretical predictions are obtained.
Specifically, it is found that the higher the apartment sale price and
Jeonse price in a city, and the smaller the residential area, the lower the
fertility rate tends to be. These results prove to be robust even with the

addition of various control variables.
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