New Theory of Fertility |
Kim, Tertilt, and Yum (2024)

Iz eSS

yanagimoto@econ.kobe-u.ac.jp

HERF
2025-12-15


https://orcid.org/0009-0007-1967-8304
mailto:yanagimoto@econ.kobe-u.ac.jp

Kim, Tertilt, and Yum (2024)



I
il

TABLE 1—PRIVATE EDUCATION PARTICIPATION RATE, 2019 (PERCENT)

Average Elementary Middle High

Any subject 74.8 83.5 71.4 67.9
A. Main subjects 56.7 57.9 61.8 57.8
a. Individual tutoring 8.9 6.4 10.4 14.3

b. Group tutoring 9.3 10.5 10.0 7.6

c. Hagwon 41.1 37.6 50.7 46.0

d. Others* 20.4 32.1 11.3 6.9
B. Art, music, physical activities 44.0 67.4 26.2 15.3
a. Individual tutoring 5.6 7.3 4.6 3.6

b. Group tutoring 5.0 7.8 3.1 1.0

c. Hagwon 34.8 559 17.1 10.3

d. Others? 5.8 9.2 3.4 1.3

» BETITEBDFIDEATED, BERNMEARATHRHEVED—DOTH S (0.78,2022)
» RRD—DEEZX 5NZDN, GVEBEL 28 (hagwon) OFFEERANZ L)
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Panel A. Completed fertility Panel B. Childlessness rate
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FIGURE 1. FERTILITY BY INCOME QUINTILE

» B FEH DD E DR, HERY7: quality-quantity trade-off & [EDp
» ZRBHEERE (FHEICHSBFRFD 9.2%) CBET 5 0]gEE
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Private Education Curfew

» TF, FR 10K R 1L BUROMBHE =R LT 2HRNMEASINTLS
» FICSMEEBOHBREZ R TETLS
» CNUSREICHIBIDOEFMSEROHEREICHEE SR 1CIE2 5 HY

Two Stage Least Squares (2SLS)
InEyy = 619A5 + 011 Ay + 7' Xig + €55
U5t = Bln Est + 1" Xyst + st
Rtk 0, Mg s, BffE ¢t (BT,

» B, 2R (22 RkOHEREFE DT
> Ay, Ay TR 10K E 11 FFORDOKEFIIR (curfew) DBTED A = —ZH
> 9, BFT1E ((BFEE) RIROBEREDZHICHD 2EE
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TABLE 3—ESTIMATION OF PRIVATE EDUCATION SPILLOVERS USING INSTRUMENTAL

VARIABLES

Samples: Low income Low education

(1) (2) (3) (4) (5) (6)
Panel A. 2nd stage
I} 0.065 0.091 0.049 0.039 0.070 0.042
SE (0.014) (0.030) (0.038) (0.015) (0.039) (0.043)
Panel B. Ist stage
d10 —0.146 —0.110 —0.092 —0.148 —0.106 —0.089
SE (0.026) (0.029) (0.031) (0.024) (0.025) (0.028)
011 —0.060 —0.031 —0.033 —0.054 —0.019 —0.019
SE (0.039) (0.037) (0.035) (0.035) (0.033) (0.031)
F-stat 16.6 7.5 4.4 20.0 9.2 5.2
Trend? No Yes No No Yes No
Year FE No No Yes No No Yes
Observations 1,501 1,528

» Year FE # 50 WERTIE, S IFBEICE. HBEREDIE I A —N—R % R
» Z2ESITHB LN (ABER) BIERRI7R R T — X X CIETH
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» Overlapping generations model (OLG): &% & ¥ —HAR

» BRI -V b FEBANOHEREICELZEN 2V CARE
» FEEIFZERET T, HERIFTFECODARCHERE T EIRT S

» FEBDHEBE L ANJLICXTT B Status Externality HFEE T 2 EARE

Status Externality
¢(n)log(h" — xh")

» n€{0,1,2,3} FEDHDE. ¢(0) =0, p(n) = ¢,, > 0
» B FEHDABIEAR (human capital)
» B ANHERDORN Y FI—7

BROFHEDOANER (BE L NI AEEHICEVIE AN L.
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/17 C ll_’y 7.7
U(c,l,n,h h ) = blog(A(n)) —|—1/1_ + ¢(n )log( —Xh>
c:’BE. A(n) = 1.5+ 0.3n |& modified OECD equivalence scale
I: RIREF RS
b: JBEDIADEH. logh ~ N(0,07)
v,y >01Fb CBRD TV METHSE

vV v v VY

Human Capital (ABIEX)
h' = A k(0 + x%)

> kRS (FEXRBYIC) XITHEC FEE logk = py logk? +¢,, €, (
» . FAD (RENR) BAEREZ. FHd k 26 E'Jb’Cﬁb%&%&
» A, >0,0>0,a € (0, 1)
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FHOEBATE
Step 1. F&H DD IEIR
max [E | [V(h, b, k,n; B)]

» FEBDTEE R ZBHA T 2RNCFEDDE n Z3EIRT 3.
» BILHRDOEFENCFEDDFEIFETRILET S
Step 2. Bl DIRTE
V(h, b, k,n; 71) = max U(c, I,n,h', 71’)

c,l,x
subject to
c+an < wh(l—An—1)

» M FEHL—ABHTEDICHNELRFE CRE
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External Parameters

N

g

» ~ = 2: Literature. Intertemporal elasticity of substitution %' 0.5

» A =0.041: FEBH—ABLDICHELFBE TEE (KLIPS). E7 )L EOEICEZEL

Internal Parameters

TABLE 4—INTERNALLY CALIBRATED PARAMETERS AND MOMENTS: MODEL VERSUS DATA

Parameter and interpretation Moment Model Data
¢ = 1.39 | Utility from Pr(#child = 1) 0.176  0.196
¢y = 2.18 } number of Pr(#child = 2) 0.633  0.631
¢3 = 2.57 ) children Pr(#child > 3) 0.158 0.144
0. = 0.361 Ability dispersion Gini income 0.266  0.263
v = 1.87  Leisure constant Avg total hours worked 0.290  0.301
o, = 0.587 Preference dispersion Income elasticity of fertility 0.080  0.082
x = 0.078 Status externality Education inv. spillover estimate 0.038  0.039

Childless in first income quintile 0.052  0.053
6 = 1.08 } HK production Avg. investment-income ratio 0.110  0.092
a = 0.668 | technology Income elasticity of investment 0.775  0.698
p,. = 0.376 Ability persistence  Intergenerat. income elasticity 0.327  0.320
A, = 223 HKscale Output per capita (normalization) 0.958 1.00
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#55R (Untargeted Moments)

TABLE 5—FERTILITY AND EDUCATION SPENDING ACROSS INCOME QUINTILES

Income quintile

All Ist 2nd 3rd 4th 5th

Completed fertility Data 1.91 1.80 1.91 1.87 1.93 2.03
Model 1.92 1.78 1.89 1.94 1.99 1.97

Childlessness rate (percent) Data 29 5.3 4.0 2.0 1.3 2.0
Model 3.4 5.2 2.9 3.1 3.0 2.7

Education spending per Data 9.2 11.2 9.9 9.3 8.7 6.9
child rel. to income (percent) Model 11.0 13.6 12.1 11.2 10.5 10.2

» FEHDABEFTEOIEDOHEBEEZBIRETE TV
» BFHFEOINGIEHFIC Istquintile TE<KBIRTETWLS
» AEREBHESCFFOEOHEBEHBIRTET TS
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FIGURE 3. STATUS EXTERNALITY AND FERTILITY ACROSS INCOME QUINTILES

» FEHDHDIEN. FAfS & F & H DN E DR (quantity-quality trade-off)
» Status extenality = FEBHDAHNEERD LRI ES IR DICDICFEDDOHE RS T
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Policy Evaluation

Pro-natal Transfers ({HEERIE)

BZETIX 2003 FTAh 6, g C & ICHEREMEDNEA TN T S:
ctan+T <wh(l—An—1)+T,(n).

> T:lump-sum (—¥&) . HERME C 8T 20EL D B.
» T.(n) = ¢yn: DEREE

Private Education Investment Tax (22%5)
BE|BBEREZINZ D701, 2 (hagwons) (ST 2TMEEEATSEEHERSND:
c+ (1+71)en <wh(l—An—0)+T.

> 7 BT T BHEK
» T:lump-sum (—#E) @B, I T 2T 20BN D 5.
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Policy Evaluation

TABLE 8—L0ONG-RUN EFFECTS OF PRO-NATAL TRANSFERS AND EDUCATION TAXES

Pro-natal transfers Education taxes
Baseline Y = 0.01 Y = 0.02 7. = 0.1 7. = 0.2
Fertility rate n 1.92 2.00 2.08 1.97 2.01
(Percent change) (4.2) (8.5) (2.9) (4.8)
Childlessness rate (percent) 3.4 3.1 2.9 3.3 3.3
Avg x per child/income (percent) 11.0 10.4 9.9 8.9 7.4
Income elasticity of n 0.080 0.020 —0.021 0.027 —0.002
Income elasticity of x 0.775 0.824 0.868 0.784 0.788
Avg labor supply 0.290 0.288 0.286 0.282 0.275
Avg human capital 3.29 3.24 3.20 3.18 3.11
Output per capita 0.958 0.938 0.918 0.901 0.860
Gini income 0.266 0.268 0.271 0.271 0.275
IGE 0.327 0.326 0.324 0.309 0.293
T/Y (percent) 2.1 4.5 1.9 3.2

EHBDHBERD
» BERZSOD. X7, RIS T 2 HEROHEIMEH D
» BFIFEOHEBEREDED, fER & L TRE (Gini 1R&1) HMEKRT S
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Optimal Policy

A-Efficiency (Golosov, Jones, and Tertilt 2007)

NENBHERONAR THERMEDERRICIE, CNobEEFNI I HRLBEFENS

Z D7 Pareto KRG ZILEE L TEEED— 2D ANERME TH S

TOOBERELER LI, CE50BERICE > THEFENZIFEDHEESDINXRMEDOER
Golosov et al. (2007) IFHB—THRDELER AL DIEHD A-DRPY &R LT

vV v v Vv

Optimal Policy

» fT=ETEZE (social planner) [FE—HADEH D TWHRALBEBEZ ## <
L. BHF VA MY I7OEFF T EOPND
2. IBET T4 FBEDORFRMB O BIEREF TLEHND
» B—HADOEENERERALBEEDEZ 7, = 0.216,9 = 0.0175 £ 3K& 7z
» RN=RXTA2VDETILE AT, BEEER CIFRFEEED 0.0126 iZE L /<

"EREICIE, B—HA DA O EDOMEN R A LEBEOBENE—THNIL, €DEN AMENTHS .
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Optimal Policy Results

Fertility rate Output per capita Avg hours worked
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FIGURE 5. TRANSITION EQUILIBRIUM UNDER THE OPTIMAL PoLicy

» ERIBEER T, ?&ﬁ&ﬁ?’]\\ﬁ o, FEDBDEAENL, B—THRXDOEENNET S
» ABRENBD LT, EZHRLUBFOES TR TS
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Status Externality
» FEDBDABERICH T B status externality & E7 JLICKEA AN, BREOEH £ X% 5A
» Status externality H'72 WIFE, HASRKRIL 28% EF . FICEFEEB TOLEENATL
Optimal Policy

» HE—RZEBRIHBEREORDPECEERO ERZDHHT
» IWEOHAH S RICEREHRISHERZ LR SELH, BROEROBEEN R T S
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