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Tl FRIZT A U Tl segregation OFEIET ZWTT D, £ CRIBEERIIIER ICEHEE /2
HOLELTREINTVD LENWET, B 2OV o72oIInmd b TV RETE
ERWET L, FAEAHTLSD7EAS LWIHIRITF > TWET,

Al KALWTL L DM, FEiT, ARITHEZBBNT SIS, EOMmIToNTLe
IFDWn e BN T, AR H A D perspective Z—E £ & O TRV E B -T2
DOTTND, BFELEBBVWL T, 20l ZHWEHEEE Lz, ARRRRRESE T & A
WET, E9bbhOnE ) T8 nE LK,

Hf HoBnE> T80 ELE, (1F)
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TSR ELHEREDREF

HhfE—
BRI REFREKE
20114118158 EREKZ

ABERD " ERER"

ABEREIT, HELIE. BERFIZCK->TEHIZD
(- £EFHICES UV THEBLRE - BRE-AED
&

Bl BEFHR(FE) B (REF). /710 AW
rykT—Y

BEEFICEITAAMER

s FBHEOEEMSLIVEEDREER

- BROKREZEDEERAIL. BZFXY$I36% 5L JILPT, 2007)

o GDPYOREEFREEDEELER

- BFELULEOBRHEOFEHEN1EEZ S, GDPOEERREMN
FH0.44% LB (Barro 2001)

« NHEREE ~~ KE

— NERUNZEER (Mincer 1958)

A ERTR D5




FRBEBELBRE
. BERE ~~ AWEAWH
. FERE+FELAATE—SERE

- GEEICHTEIBERE
— FEERIR (AT AT, SR HIBEL)
- RFHHE (XD Fr—)
- HEOHMEL

- XRZERICETHANHEARTK
- PROBERES W

FEEICEITOHERR:
FIRERNEFTIHE

Tanaka (2001, 2004)

NITvs. FAI DFRGER

- DR BRETEE

- AIER BERTEE

- AEBREHERI 7 OFr—DEA

RHEBREICE TOMGREE DT

HEETILOIAL—2a V0T

—

n=waylV

Technology

ZFEFEDFR: (tax-financed) public schools and (tuition-financed)
private schools

ANBIEARD £ FEREL: h(.): strictly increasing and concave in
expenditure per student (same for both public and private)

Preferences

EEt: Two-period-lived OLG (a continuum of households, one
parent and one child in each household)

ThFRE%k: uley) + viyt+1)

u(), v()): strictly increasing and concave




FRAAFELBBEBUER

<l

:I‘-T“J"%FE{I?EFZ Yia = 7t+1h(et)
. ye+1: tHAIZEH T B FHEDEE A (i.i.d. across individuals, G: CDF)

. HBEDODE(—AY=YHKEXH): erin private, Et in public

ﬁ%&ﬁﬁ(% 1T+ proportional income tax rate at date t
- BROTEH#X:  NE=1Y,

Ne BIUFROEGREE. Ve B8R Y, = [ ydR(y)
Ft REOFHBHE

School choice by credit-constrained households
With public school:

VPO (g 71, ) = u((1 = mo)ur) + [ v(vh(ER)dG()

With private school:

VP = max (L= rim e + [ o(ih(e))dG ()

0< er <(1-T1)y

School choice:

V(e e, Br) = max{VPU(yy; 7, By), VP (g 1)}

10

Utility Functions
VPri(y;T)

VPUb(y;T, E)

y (z,E)

=N, =F(y'(z,E))

11

N 2 EE BUR (Majority Vote)

o BREIEDICESTELEFLLKREICERE
(z(y,), E(y,)) =argmaxV (y,; 7., E,)

st. N,E, =7Y, : government budget constraint
N, = F.(Y'(z,, E,)) : endogenous size of pub. edu.
- BRI BERISQIULFROEFRB (N ITEEEEZSHILE
ZEELTEFELLBERERES D
Definition : (z,, E,) is a majority - voting policy if the policy is supported by
at least 50 percent of voters in any pairwise comparison

12



長方形


Equilibrium

Definition: For given Fy, a sequence {7¢, B¢, Fy, Nt} is an equilibrium if for
allt=0,1,2,..;

(i) each household solves the school choice problem given (7¢, E¢)
(ii) (7¢, Et) is a majority-voting policy

iii) Fy11 is generated from given F; and (74, Bt
+

13

Dynamics of Income Distribution for given Policies

F'[
= > Y
/ Yoo\
Vi = 7t+1h(Et) Yin = }/th(E((l— Tt)yt ))
|:t+1
‘* = yt+l
yt+1

14

AL EST T AE

Questions:
1. Mixed Regimeld &AL PEFA L ELLELTENR TS DN

2. Voucher(FARIREREUE) DEE
EHRGE. ERREICBTIEHELE. MBOD=ZH

A E

1. Mixed RegimeETILDT A)ABEFE~DH)TL—3a>

2. 3D2DETIL(Mixed, EA3ILIE. £FIE) DU Ial—avIC
KA

15

DAL —1avnOFER
e 10,000%Kit. 100D 2aL—2 3>

o #ER1:FEROFILILIE. GDPESIZTIFEBNAH S (AR
FREEIMARSED=0)

. ER2AEHBHS/NAYFr—(t, EHMICILGDPESIE
FiF B REERETB1-0)

16




FEEDHBEBR2: £ ERELHBERR

s BEREDA T4 ENNFBHIETE D KSIZFHE
SNEMUKFLTRELELD

o "BFELWVEBVRATLIX. TORFOEESATLIZIKET S
o BIRE---
— ITOYIrIITEE, EMEXETE, RGIKRTTENTEEROA
DEENKELGTZEELD

- BPEPLRBEOLRVOVMIBRELGERTE, OVFOBEHHA LN
HEANTHAAMN KLY

* Takii and Tanaka (2010): 225 A EBEARL AN )L EHDOFHEER D
KEFRHBITHRE -HMBRICEE

17

Takii and Tanaka (2010)
ANEARABREOHREREFEETIL:

(1) BRREAERFIIZEITEM 5 vs. BALANILOUNFEEIE M (Span of
control by Lucas 1978)

Q) BELRTLOLE

#HBEBE (tax-financed public schools or tuition-financed private school)
HETOS 5L (tracking or mixing)

Program
tracking mixing
Finance private A D
public C B

18

The Model of Takii and Tanaka (2010): production functions
Final goods: Y, = [[(xf)”di]up, pe(0]) (Y, : GDP, x{ :i- th intermediates)
Profit max problem: max“(x{)”di]uﬂ —f p;xdi (p/ :price of x)
FOC. p=Y"(x)"

Intermediate goods : x' = h (k')* (h/ -human capital, k; :physical capital)

(4 €(0,) : the degree of the span of control)

i's profit max problem: 7z, =max p;x; —rk! (r, :interest rate)

1 (1-2p)
F.O.C. kf:[TpYﬁ”(h“)p}

t

The larger is the h{, the larger is the use of physical capital k;
(this tendency is strong for large 1) 19

Human capital formation
Production function: h', = (&',)* [(Ut)”(Rti )H]” (0 e[04], @ €(0]), ¢ >0)
&L, sability (ii.d. with E(&,,) =1) U,,R! : effective inputs of education

U, =(E")g,, (0=0) E" :average ability in a public school

g, :education expenditure per student in a public school
R =(&7) e £ 1average ability in a private school i

e| :tuition in a private school i
In the benchmark case, ability tracking occurs only in private schools

=& =8a & =1

Reduced form: h/, = (&',)*“*[(g,)" (&)’

20




Preferences
3-period-lived OLG:

Continuum of households (normalized to 1),
Each household consists of child, young, and old

- Child receives education

- Young earns profit by producing i-th intermediate good, and allocates the
after-tax income to consumption, child’ s private education and saving

— Old consumes her saving

Young i's utility max problem: max Inc?'+ SE(Inh )+ Inc’!

st. ¢l +e+s =(-7)m, Ccl=r,s (budget constraint, 7, : tax rate)

W, = (&) (E)(g,)")*, ae(01),0€[01]  (h.k.production function)

afo
1+y+apl

i /4

F.O.C. ¢ 1-7)z!, s =
A-r)m, s 1+y+apo

(17 1'1)71-[i

i
t

21

FoiER

Result 1: AL NLTOUNEE B HE N REZMEPITOMETHEZ LES

EEFT ABWBERIBEIGDPESIELIFS

. _ " tracking mixing
Result 2: HBE VAT LD LERIZH LT private A D
public C B

1.  Tracking®FAEDAHTITHONEIDTHNIEL RBELRXTLDA
MNEUGDPEERT SN EHS(A vs. B)

2. RBLHBEIOISLEE. BEEVATLOANBLT ELGDPESE

#H9(C>A, B>D)

3. RILHBHEIEE. EEoDANBGDPEAEA T ML, £EE

EIZ&TF T H(A vs. D, C vs. B)

22

FEEOBEBRR2:AERBELHBBUER

* Takii and Tanaka (2011): FEHIHZIZHTHAM EBDEI
(Z7& B
- FIEREEIREOTHNLBEANERREELF RV EIHMN. KU

RITTENAMDBEERRICESTEETHALLIL, FTFEE
DEDMRZEITLHT AlaetEHY

* Takii and Tanaka (2010): SEHE DIRY 7 1THEEEN AM &
BOBNHICEZL52EEDT
— VOFIIELTOEEHE
- BEFEVIAEEICEEEIFTSLEVBIZHERGZAMMNEIYHT
LNBGEEIE. BEREDL T FI T HEELBVLALIRELED
HEREEHDRENHS

23

i# L EIH I SR AR
FROEERES D

« REFE:2000F(HET, SEMND14EDF
EH1{E8T 2008 AN FEZENZHKE (ILO)

lable 3.1, Working children aged 5 to 14 in thousands,
using unweighted regional averages

Pagion Total Tecent of Cobiost
Treupsitiva counlrivs 8310 146
Asla 110380 187
Tatin America 16 466 170
Sub-Sabaran Alrica 3790 253
Morth Africa and Middle East oy 0.2
Total 182056 185

Tanaka (2003): ¥ ENDEEREFEBE DA
%%, BGARESFHN770—FZ2HANTERNIC
ST

24




School or work?

FROENELGE

=l

| ‘

D

AT
=

N

&L

25

School or work?

FROENELSE

sk

FROBEREFHE

© FROBE BECEOTRES
iy BEDBEERT
(FEBITMLTIELLY

ER A REOFTFCHITE. FREFOE
MEBLGY, FEXZEBMNEDIEITGD

27

BEEICETAHEREK2:
REFBHEFEREIR
Gutierrez and Tanaka (2009): Tanaka (2003)IZFA%i & EiRY
EZE

28




EEEICEITA2HEEFERR2: TR

BB ENBLE. BEEANDOIFEFNED (5<ED)

BANCDBEE~NDHEMEDHRZLIaL—23v i
s FEXXHEAOEEENEF. ERIRTANEBESOH
BXHOFEDIZE>THREIND

« FEANOEHEIFRANDMEREZERED (THLITK
KB BZRHORR, HFEMBE., HESITH
THRBOEMRALE) NDRAUTHLHAREMLE R
ng
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FIREBEMEHRE FTLED

S E+ T2 ELATE=8EERE

S ER HRITEVWGEBIN AT AT LD
ELBELT, IEREDHARMEHA~ZE

“BELWVWHEBVATLRX. BEDEEVATLICER

30

>
BERR(FAE0FE)
ERHEE (LDT)

HFARDE (. 7 AO5m)

#
E3

31

Rt N AR ERELHE

s HODEEX, FOREEICEDLSIBLFEFXEZD
M ? (Ortega and Tanaka, 2007)

4RI FEETIL

HRIFERFFET IV KD

Q
¢l v

><

f
’s
‘k‘—-
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TA)ADRET—FTDRHT:
Ortega and Tanaka (2007)

B R RBITBFITE>TIYEET., BHIE
IRICESDTERYEE

33

BRICETHEEROZE

 Tanaka (2008): IGSSERAWLT. BEDIENFEL
DERIRFRIZEZ 5 EZ 2O

s BHOMERETILEIAL IN— AL BEE.
BHXIm) OFHOMERNICEE

- BHROMEBELIROMEBEDORERLIAEST

34

BRICET5E<EHRDZE
- ERSHIEER

55310
TILEA L

BHRDIIVIALRET, BFORERFEEECT 50, RIS
XL TIEFEITL

TIVEA LFREDBRDIRIEITILAA LIET HEERNF L
(EQOBFAURNADONREERLTVDAIREMRZRK)

B OMEEMILPERNDET

¢ Tanaka and Yamamoto (2011)

o RKRRZFCOERFHREDEET —FZALT, BHEOHM
ENFHROMIEFHRICEZLEEESH

« BEOMEL, FEHOFIFERNDEFHERETED
BIERAH S
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BB ELHOBFHEE

Tanaka (2006): HIDHEHREHREL T HOTHAFIIZEE
— KR KZCOETOYSLIFUr— AR ERERICKDTEIY/OS
—"Z—‘:)Jfﬁé?éﬂl_ﬁﬁﬁﬁb\f\ BN FHRICHEEAFEHRAERETHEIET
7 :

« FELORBRPEREL. BOMFHETHATELIN?
~ REMHBE (VORI AV )
- REENHE (BRI

s HOPMFOREERT?

- BFORBNSIHRICIVELGDH?
- BLXREORERZISBTIROHHORE

37

B4

- BOHFRER. REMBLIUVRENZEREDREER
(BAfEARRL V& RIRFELNBLY)

« BOHFORERR
- BF~OHFH. RAOHFLUFL
- REAFBEHBHLTEORE
- WEIERF FHBEHREFH L

« RS (1943FLIRTE R EFTNDR)
- 1943FLIFTH AT, HHFLUN S BRMFEREOER

- 1943F PR MK T PIFDBLXHBENBLMZEBEZDE
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—

H=EETIL

yeducij =q+ ,b’lexij + 5, femij + ,Bgnfirstij +X;Y +U;

ex; (HMAFEBITH L TR HRF

fem, - FELDMHAE = —

nfirst, :JERBEEZS = —
&5 : fem; =0, nfirst, =0 &% : fem; =1, nfirst; =0
REUSNDBEDF : fem; =0, nfirst, =1
REZLUSNDEDF : fem; =1, nfirst; =1

39

T—43: KRKFECOEFHFEAE]

o [7Ur—FRABEERICKDITEIT/OBZE IIZTHEITHILE
LOWTFHERBREIZODWNTODT U —MNERE) IO
BLELTERSN-RFRE
- AAEDOEEE (FRIF20EBLULD4224 ) FBFAE~DOH

NKEEZZ(FANT-304 NEFDHE622 ANER R
— 2004FE12A N 52005F3AICMITTER

o BEIZEIL. FNFIDFELIZONTHELTWSDT,

FNFNDFEBIZTDODVWTORIZZVEDDYUTILELT
T—REEE

— 1TEZEN2ADFELIZIODLTRZELTLNIE, o T EIE2
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yeduc
ex

fem
fem_p
first
sibs15
ypaeduc
ymaeduc
income
leity
mceity
scity
age_r
age_c

m

Mean Std. Dev. Min

14.16

298

0.40

0.67

2.59

12.83

12.03

7.04

0.16

0.19

64.15

34.87

216

1.93

1.14

0.50

0.49

0.47

0.84

2.85

1.89

4.59

0.37

0.39

9.80

9.85

1.43

9

46

20

Max Obs
18 536
4 469
1 542
1 542
1 542
6 542
21 452
16 498
20 469
1 510
1 510
1 510
97 537
73 542
4 490 41

Bl - XBFRRICRMEDERERFE-IXZETNLL
tOFEEEDFTESELWLERWVNELEN?

Bl THErEEFRICEEOBRERAFFZENULOZEZOTSELIE
BUOELED, ERELDOBEFRISOVTEEZCESL, |

(4=5<%583, 3=%585, 2=E60THU, 1=HFYBbEL, 0=2{BbL

EEEN R BH &t
FEHM
B¥ ¥ 2.99 3.27 3.09
1 44 2.74 3.01 2.87
& 14 2.88 312 2.98

42

Dependent variable: yeduc (years of education)

oLs 28LS Fixed Effect Random Effect
ex 0.418 *x% 1.005 *¥* 0.996 ***¥ 0.390 ***
[0.092] [0.285] [0.237] [0.087]
fem =0.74 **x¥ —0.61 **% —0.691 **¥ =0.75 *%*
[0.190] [0.219] [0.197] [0.159]
nfirst 0.037 0.155 -0.098 -0.09
[0.206] [0.227] [0.169] [0.156]
sibs15 -0.122 -0.108
[0.131] [0.140]
ypaeduc 0.243 **x 0.254 ***
[0.042] [0.046]
ymaeduc 0.088 0.106
[0.064] [0.070]
income 0.036 * 0.012
[0.021] [0.024]
Constant 9.846 *kk 10.626 *¥* 11.608 sokok 13.447 *xx
[3.782] [4.041] [0.739] [0.306]
Observations 342 325 467 467
R-squared 0.25
Number of hhd_id 229 229
P-value of Hausman Test 0.052

Standard errors in brackets
* significant at 10%; ** significant at 5%; *** significant at 1%

HERHIER

ST MR, &
REZEABL(RE
. REREBID)

SUEDRIRPE
FEEICHEAEE
[ZEL

SHAIEFITAE
TIFALY
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Dependent Variable: ex (aspiration)

HOBPFOREER

ST DMRIE. REMELUVR
ERHFEEDER

SR ATIFIL. REMAAFFE
ENER

oLsS Orderd Probit Fixed Effect Random Effect
fem -0.35 %4k -0.38 %kx —0.167 *** -0.174 #xx
[0.111]1 [0.128] [0.052] [0.051]
nfirst -0.168 -0.185 -0.021 -0.038
[0.121] [0.137] [0.046] [0.045]
fem.p 0.419 %% 0.409 %%
[0.124] [0.143]
rm.p 0.212 skk 0.235 *%k
[0.040] [0.047]
sibs15 -0.023 -0.086
[0.077] [0.087]
ypaeduc  -0.042 % -0.048 *
[0.025] [0.028]
ymaeduc  -0.024 -0.032
[0.038] [0.044]
income 0.026 ** 0.039 **
[0.012] [0.015]
age.r 0.171 sk 0.186 %4
[0.061] [0.070]
age.r? -0.001 -0.001 **
[0.000] [0.001]
constant  -2.471 3.067 #4x 3.120 soxx
[2.242] [0.035] [0.078]
Observatio 326 326 469
R-squared  0.21
Number of hhd_id 229
P-value of Hausman Test 0.051

a4

Standard errors in brackets. * significant at 10% ** significant at 5% *%* significant at 19




HADH (1943 FLURTELIREFT N D)

Dependent Variable: yeduc (years of education)

oLS Random Effect

oLD YOUNG oLD YOUNG
ex 0.520 **k 0.322 *x 0.558 ** 0.365 **
[0.113] [0.145] [0.126] [0.166]
fem -0.851 %% —1002 %%+ -0552 %  —0.389 -0.914 *#% —1018 %+ -0500*  -0.394
[0.200] [0.217] [0.307] [0.329] [0.192] [0.215] [0.292] [0.311]
income 0.065 ***  0.047 0.030 0.018 0067 **x  0.052 * 0.029 0.011
[0.025] [0.026] [0.033] [0.034] [0.031] [0.031] [0.038] [0.040]
Observations 241 204 154 146 241 204 154 146
R-squared 0.33 0.38 0.15 0.17
Number of hhd_ id 104 97 77 75

Standard errors in brackets. * significant at 10%; ** significant at 5%; *** significant at 1%

SEFHATE, FMFZAVFA—ILLTHEEEDZEIXRFDEELYELN

SEFHATIE, HFEIV AL HERFLRDFEREZFAETIHLK
5% (MRFEBEL-BLEFERE)

SOLSDFER TIX. YOUNGHIX DA, IRANDEAFENEFADHFLIVEFEIC

LY 45

RERBEHEBRE FTEDH

REREIFHADHFTREDOREEZR

FEEGZDTroRILIENDNS
- REtFE. BFAMR. E=2U2V FEHE

INLDHRIFBREF DR IIKFL TEXF
THAHREM
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Bo L7 HERE

s BOBEIIFBNMICEEEEAT. A\AMBERDHLMIZEESE
5 % % (Tanaka, 2007)

« EZBHIICIYRMEIENEIL

s RS TMOERLEALBTRENERREICHEL, READ A
ERDMICEE

o hBEBEICEE
- BEBEDEIL. MENENEIL. AWEASHDEIL: -
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Calibration
Specification: u(c) = Inc, v(y) = BlIny, h(e) = Ae®, Iny, ~ N(—02/2,52)

Parameters: «,3,A, and o
e o = .2 (Card and Krueger 1992, Wachtel 1976)

e Choose 3, A, o so that

(1) Long-run share of education expenditure in household income is
0.0463 (Fernandez and Rogerson 1997)

(2) Long-run mean income is 59,339 (Census 2000)

(3) Long-run median income is 45,000 (Census 2000)

Parameters: @ = .2, § =0.2289, A = 12,325, 0 = 0.7525

49 50
. . . Mixed vs. Public Regime
Mixed vs. Private Regime g
Regime Long-run Values
. Public
Regime Long-run Values Tax Rate  Exp. Gini Mean Inc. Total Welfare
Mean Inc. Total Welfare Gini Mixed 0.0380 2383 0.4067 59354 131170
Mixed 59354 131170 0.4067 Public 0.0438 2601 0.4052 59392 131170
Private 55986 129830 0.4128 Pub_Mix 0.0058 218 -0.0015 38 0.0000
(percent) 15.26 9.16 -0.37 0.06 0.00
Pri _ Mix -3368 -1340 0.0061
(percent) 6.0 -1.0 1.5 Result:  public exp. is lower in mixed than in public
but both regimes generate similar mean income
Result:  Mixed is better than private
. . . . Intuition: in mixed, low investment in public education
Intuition: Credit-constraints and concavity of h(.) high investment in private education
51 52




Effects of private educational vouchers

Private educational voucher: a fixed value of tax-financed subsidy to pri-

vate tuition, s.

Yir1 = Yer1h(er +s)

et >0

NiEy+ (1 — Ne)s = 7Y}

Strategy: Simulate the model with various values of vouchers and compare

the long-run outcomes

53

Private Educational Voucher

Value of Long-run Values
Voucher Public
Mean Inc. Total Welfare Gini Tax Rate Exp. % Public

0 59301 131160 0.4064 0.0380 2383 9469
1000 59912 131263 0.4062 0.0410 2537 9538
2000 60464 131354 0.4061 0.0439 2681 9599
3000 63052 131792 0.4064 0.0476 0 0

Result:  vouchers raise long-run mean income and total welfare,
and reduce income inequality as long as public
education is maintained

Intuition: the rich invest more in private education due to vouchers

54

The Model of Takii and Tanaka (2010): production functions
Final goods: Y, = [[(xf)”di]up, pe(0]) (Y, : GDP, x{ :i- th intermediates)
Profit max problem: max“(x{)"di]uﬂ —f p;xdi (p/ :price of x)
FOC. p=Y"(x)"

Intermediate goods : x' = h (k')* (h/ -human capital, k; :physical capital)

(4 €(0,) : the degree of the span of control)

i's profit max problem: 7z, =max p;x; —rk! (r, :interest rate)

1 (1-2p)
F.O.C. kf:[TpYﬁ”(h“)”}

t

The larger is the h{, the larger is the use of physical capital k;
(this tendency is strong for large 1) 55

GDP and variance of human capital

1-ip

Result1:

The variance of human capital increases GDP iff

P 1
>1(< p>—r0
2 Y r>r)

(the final good production is less complement in human capital
and the span of control is large)

56




Human capital formation
Production function: h,, = (&,)*[U)(R)’} (0[01], a € (01),4>0)
&Ly rability (ii.d. with (&) =1) U,,R! : effective inputs of education
U, =(ER) g, (0=0) & average ability in a public school

g, - education expenditure per student in a public school

Rl = (&) e £ average ability in a private school i

gl :tuition in a private school i

In the benchmark case, ability tracking occurs only in private schools

EPriji _ gi ZPub _
:>§t+1 _§t+1Y t+1 =1

Reducedform: N, = (&) “"[(g,)" ()}
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Preferences
3-period-lived OLG:

Continuum of households (normalized to 1),
Each household consists of child, young, and old

- Child receives education

- Young earns profit by producing i-th intermediate good, and allocates the
after-tax income to consumption, child’ s private education and saving

- Old consumes her saving

0,

Young i's utility max problem: max Inc’’ + SE(Inh! ) +yInc2

st. ¢/ +e+s =(-7)m, C=r,S (budget constraint, 7, : tax rate)
h, = (&) ((€)’(g,)"")*, a<(01),0<[01]  (h.k.production function)

FOC e=—% (1 1ya si—— 7 _(1r)a
1+y+apd 1+y+apo
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Interest rate and tax rate

Interest rate is endogenously determined by capital market clearing

Tax rate is determined by majority vote (young votes sincerely for the tax
rate that maximizes her own utility for given future interest rate)
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Transition dynamics

p(g+adv) o 1-p@+d)  pli+ta(-0)]

1p

Income dynamics: z,,, = (&) ™ () 'Y, M, ** B (I, :total profit)

Distribution assumption :Inz; ~ N(m,,A?), In& | ~ N(-6?/2,6%) = Inz},, ~ N(m,,,,A2,))

2 2
InY,., = (a+ A)InY, + a6 2P _1|20 4 (g4 av) @FIP 410" g
1-p 2 1-Jp 2

2 2 2
AZM:’D (¢+a‘9§)) N (8p) ; AZ‘
1-4p) 1-2p)

Proposition1: Assume o+ A <1

(1) The varianceof household income decreases the next - period's GDP

(2) If p>1/(¢+ abv+ 1), the variance of ability increases the next - period's GDP
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Steady-state GDP

. 2 -
GDPinsteadystate InY, = ! D(pz’a”i’g’u’(p)ﬂHnB
- l-a-4| p(p+abv) 2

D(p;a, 1,6,0,¢) = p*(aB(ab —p— abv) — A(p+ abv + 1)) + p(d+ abv +21) -1
Proposition 2: Suppose o + A <land 1 >1-¢+ (1-v)ad.

D(pia, 4,0,0,8) >0 iff pe(pl) where p=1/(p+af(v-1)+ 1)<l

Implication: When the final good production is less complement and the
degree of the span of control is large, the association between the
steady-state variance of human capital and steady-state GDP is positive
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Comparison of Education Systems: Public ( ¢ =Q vs. Private (

2 2
YA Y/ = —af —%2_1|AL_ g, 2F¥av)p 410"
1-Ap 2 1-Ap 2

+ ?

Result 2.1(A vs.B)
(L) When p<1/(2¢+av+2), Y > Y
v[p2p+av+A)-1] o2

2) When p>1/2¢+av+ 1), Y/ <Y iff A% <
2 P (29 ) Yea t+1 t 1-p(a+A)

Intuition

The negative effect of the variance of household income on GDP is absent
in public education system

If the variance of ability increases GDP, private education with ability
tracking may generate higher GDP than public education

(Comparison in steady state is similar)

09I
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Ability Tracking in Public School

Public vs. Private

Result 2.2 (comparison under same education program)

If ability tracking is available both in public and private schools, the
public system always generates higher GDP than the private system

Intuition : the negative effect of the variance of household income is
absent in the public system

Tracking vs. Mixing in Public School

Result 2.3 (comparison under same education finance)
Whether tracking raises GDP depends on the production parameters

Tracking generates higher GDP if p>1/(2¢+av + A)
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