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 Skill Formation and the Economics of Investing in Disadvantaged
Children," Science, 312(5782): 1900-1902 (June, 2006).

* Giving Kids a Fair Chance. Cambridge, MA: MIT Press, 201 3.
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Fig. 1. Average percentile rank on Peabody Individual Achievement Test-Math score by age and income
quartile. Income quartiles are computed from average family income between the ages of 6 and 10.
Adapted from (3) with permission from MIT Press.
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Rates of return to human capital investment

g
Y

AR—=TATSLDTEIR
Preschool programs E%‘is 1 5%75\‘:_')1 7%&‘4\
IEREICEVNEDITED

Schooling Opportunity
/ cost of funds
r /

Job training

Preschool School Post-school

Rate of return to investment in human capital

" Age

Fig. 2. Rates of retum to human capital investment in disadvantaged children. The
declining figure plots the payout per year per dollar invested in human capital
programs at different stages of the life cyde for the marginal participant at current
levels of spending. The opportunity cost of funds (1) is the payout per year if the
dollar is invested in financial assets (e.g., passbook savings) instead. An optimal
investment program from the point of view of economic efficiency equates returns
across all stages of the life cycle to the opportunity cost. The figure shows that, at
current levels of funding, we overinvest in most schooling and post-schooling
programs and underinvest in preschool programs for disadvantaged persons.
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Heckman et al. (1999)
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Y, =6, + Z:Zlﬁn Personality, + Z:ZG Behavioral, + X,z +6,,CognitiveA + &,

B FERBAZE K (Yi) : Schooling (FFE; 1~5), Earnings (FEfEFT#5; X1#X) and Career promotion (& I
BB~ D FEFER (=1))

B ERAAZEE

- Personality: IEERENEE S Big 5 MHEAEIFHE)
Behavioral: X & BIE, BIEBEZ, EK[E#, FEEIS]
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Emotional Stability +
Openness to Experience +

Country Differences
Agreeableness (Japan)

Conscientionsness (US)

Extraversion +
Conscientiousness +

\

Educational Attainment

FFE(1~5)

4

Individual Annual Income

AT 1% (log)

Country Similarities
More competitive

More confident (but less
overconfident),

More patient,

More risk-averse

Country Differences
Agreeableness

v

Career Promotion
FHiHE(=1)
(Management Position =1)
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v'Equalitarian (=1) : choices that reduce favorable or unfavorable payoff inequality

You and a complete stranger happen to receive money. There are two ways to divide the money. You will make a
Hecision regarding how to divide the money and the stranger will not know about it. Please indicate either Option

“A" or Option “B” for all 4 cases.

Option “A” Option “B”

1. Equalitarian

or

Both receive $100 You receive $100,

Which ONE do you prefer?
(X ONE Box For EACH Row)

Option “A” |  Option “B”

the otherreceives $60....................oooiioiiiiiiieeeee. 1 0 2 O
Both receive $100 You receive $160,
the otherreceives $40 ... ... i L] 2 [
Both receive $100 You receive $100,
the otherreceives $180..................ooooiiiiiiiiiiii. 1 3 2 0
Both receive $100 You receive $110,
the otherreceives $190... ... ... .. s ] 2 [3
Hypothetical Questions Option B
(Unit: Dollars) (Self:other)
Prosociality 10:6
Costly prosociality 164
Envy 10:18
Costly envy 11:19

13
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Behavioral Characteristics (5 variables)

&

auli

v'Confidence: the level of confidence in knowledge of sports
v’ Overconfidence : (the level of confidence in knowledge of sports) — (Actual knowledge of sports)

Do the following statements hold true for you? If “it is particularly true for you”, you would choose
Confidence “1”, and if “it doesn't hold true at all for you”, you would choose “5”. Of course, you may choose any

number in between. (X ONE Box For EACH)

| Know a lot @about SPOIES .....uvviiiiiieieeeicecce e 1 2 3 4 5

Please indicate whether each statement below is True or False? (Write True or False for each)

Ouverconfidence | ( ) The Pittsburgh Steelers have appeared in the most Super Bowls.

( ) Chicago was a candidate city for the 2016 Summer Olympics.

( ) Tyson Gay finished in second place after Usain Bolt in the 100 meters at the World Championships in
Berlin in August 2009.

( ) Arthur Ashe is the only African-American player ever to win the men’s singles at Wimbledon.
( ) In major league baseball, Al Simmons reached 2000 hits in fewer games than Ichiro.

14
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Rusk Aversion

Time preference

THHRE B

v'Risk Aversion: 100 — (probability of rainfall that makes you to bring an umbrella)
v'Time preference (Impatience) : Hypothetical question: Find a point where respondents feel indifferent between
A and B options over two different time periods

O

¥ * F¥ ]

=15l

When you usually go out, how high does the probability of rain have to be before you take an

umbrella?

(Write In Response between 0 and 99)

More than:

%

Let's assume that you were required to spend time cleaning a park. You need to spend two hours this Sunday and
next Sunday. It seems that the litter in the park will decrease more than expected, so the number of hours you
need to clean will be less. To account for this change, you have the option to shorten the hours by one hour this
Sunday or shorten some hours next Sunday. Compare the hours and timing below in Option “A” with Option “B”

and indicate for each row which option you prefer.

| Option “A”

(Shorten this

Sunday)

1 hour
1 hour
1 hour
1 hour
1 hour
1 hour
1 hour
1 hour

or

Option “B”

(Shorten next
Sunday) >

50 minutes ................

1 hour 15 minutes ..........
1 hour 20 minutes ..........
1 hour 30 minutes ..........

2 hours

Which ONE do you prefer?
(X ONE Box For EACH Row)
Option “A” | Option “B"

............... » O 2 [

............... o] 2 [J

............... v 1 2 [J

_______________ g 1 2 [J

............... v} 2 [

............... 1 2 [

............... 1 O 2 [

............... am 2
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Japan
25.0%
20.0%
15.0% m extraversion
W agreeableness
m conscientiousness
10.0% m emotional_stability
= openness_to_experiences
5.0%
0.0%
1 1.5 7
25.0%
20.0%
15.0% m extraversion
m agreeableness
I conscientiousness
10.0% m emotional_stability
m openness_to_experiences
5.0%
0.0%
1 1.5 7
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Main Results (1)

FREANDFZE (5 ordinal variables)

Y, =6, + Zs_len Personality, + Z:_G Behavioral, + Xz +6,,CognitiveA + &,

Japan-W | Japan-FM_ usM__[UsFm
54 —

At @ + @ _

R + + ¥ n n

SROMMKI n + + +
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Main Results (1)

FREANDEE (college=1, otherwise 0)

Y, =6, +ZS_1<9nPersonalityi + er:_e Behavioral, + X 7+ 6, ,CognitiveA +&,

Japan-W | Japan-FM_ usM__[UsFm
54 —

LI @ + @ _

R + + ¥ n n

SROMMKI n + + +
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Main Results (1)

FEEANDFZE (college=1, otherwise 0)

=0, + Z::lé?nPersonalityi +er::6 Behavioral, + X. 7+ 6,,CognitiveA +&,

Japan (Whole) - Standardized Regression Coeffients
Effects of Big 5 on Schooling w/t & w/o Parents' education attainment

|
extrav ars“ |

agreeableness

conscientiousness

With parents' education
emotjonal_stpbility B Without parents' education

openness_to_experiences

parents' education |

-0.1000-0.0500 0.0000 0.0500 0.1000 0.1500 0.2000 0.2500 0.3000 0.3500 0.4000
US (Whole) - Standardized Regression Coeffients

Effects of Big 5 on Schooling w/t & w/o Parents' education attainment

extrave
agreeat

conscjenticusness

With parents' education
emotidnal_stability B Without parents' education

openness_to_experiences

parents' education | |

| | I

-0.1000-0.05000.0000 0.0500 0.1000 0.1500 0.2000 0.2500 0.3000 0.3500 0.4000
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Main Results (2)

1= B7 %8R
Eﬁ’\@,ﬁzﬁ%

Y, =6, + Z; 6, Personality, + 2:26 Behavioral, + X, 7+ 6,,CognitiveA +&,

Japanhn Lizpan s fusAn
NGRS + + n
A EAE + @ _

Enfnte + + n
ARREN + + 4+

EEBR OB — — _
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Main Results (2-1)

BEEANDEE (Japan- High vs Low Income Group)

Y, =6, + Z; 6, Personality, + 2:26 Behavioral, + X, 7+ 6,,CognitiveA +&,

Rt + +

HEERD K
i3
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Main Results (2-1)

BEEANDEE (Japan- High vs Low Income Group)

Y, =6, + Z; 6, Personality, + 2:26 Behavioral, + X, 7+ 6,,CognitiveA +&,

Rt + +

EhihtE 4

AR EM + +

BEERDBAK +
; \/
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Main Results (2-2)

BE£~NDFE (US- High vs Low Income Group)

Y, =6, + 25_1 6, Personality, + 2:26 Behavioral, + X, 7+ 6,,CognitiveA +&,

'ﬁﬁllll ‘iﬁﬂlliﬁﬁllliﬁﬁllliﬁillliﬁﬁlll
s mEITE

RRRENE

HEERD K —
i3
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Main Results (2-2)

BE£~NDFE (US- High vs Low Income Group)

Y, =6, + Z; 6, Personality, + 2:26 Behavioral, + X, 7+ 6,,CognitiveA +&,

s mEITE

n
HaEatE _

D

wEEr + 20 <x + + P
gROMK  —

%
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Main Results (3)

Y, =6, + Z:Zlen Personality, + Z:ZG Behavioral, + X,z +6,,CognitiveA + &,

epre Loar
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~+ +
it + +

ARREN

FEER D BT
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Main Results (4)

FREANDZE- TR

Y, =6, + 25_1 6, Personality, + 2:26 Behavioral, + X, 7+ 6,,CognitiveA +&,

FEIH — —

B{S + +

BEEF = — _ +
YR + + + + + +

SIGEE] — — — — — —
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Main Results (5)

BEE~NDEE-1TERE

=0, + Z:=1 6. Personality, + Zl:zs Behavioral, + X 7+ 6,,CognitiveA +é,
TENTE

TEIH
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EEEIE]
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Main Results (6)

FENDEE- TR

=6, +Z:=10nPersonalityi £

. Behavioral + X. 7+ &,,CognitiveA +¢,
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| <= -1.500 std. dev.

I -1.499 to 0.000 std. dev.
B 0.001 to 1500 std. dev.
B > 1500 std. dev.
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| <=-1.500 std. dev.

T -1.499 t0 0,000 std. dev.
B 0.001 to 1.500 std. dev.
B 1501 to 3.000 std. dev.
- > 3.000 std. dev.
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B > 3000 std. dev.

36



© A URIVERETY
sy

N #mBnRs

V1 AR W7 ARY
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|| <=-4.500 std. dev.
|| -4.499 t0-3.000 std. dev.
I -2.999 to 1,500 std. dev.
B -1.499 t0 0.000 std. dev.
B 0.001 to 1.500 std. dev.
B 1501 to 3000 std. dev.
B 3001 to 4500 std. dev.
B > 4500 std. dev.
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f\) Bg

(] AR

ni=As1)3

iy VN

IE#R (1)

1) (2) 3) 4) ®)
VARIABLES Bf-BoE -8R B -BoE-FEF BF-BE-Fh-£0FX BA-B2R-FH-EA  BIF-B5E-RE
ERMBUARE 0.013 0.005 -0.003 -0.005 0.012
(0.018) (0.016) (0.014) (0.015) (0.014)
FHRH-SMEEE 0.008 0.024 0.028 0.018 0.023
(0.012) (0.019) (0.017)* (0.018) (0.014)
EHREEER -0.02 0.00 -0.02 -0.02 -0.05
(0.011)* (0.013) (0.014) (0.012)* (0.014)***
HEE 0.043 -0.010 0.003 0.000 0.027
(0.013)*** (0.012) (0.015) (0.013) (0.015)*
ANE-EFIER 0.013 0.012 0.010 0.027 0.004
(0.016) (0.012) (0.014) (0.016) (0.018)
Observations 3,119 3,119 3,119 3,119 3,119
R-squared 0.082 0.050 0.056 0.059 0.067




O CAKA UNIVERSITY

Y
f\) Bg

(] AR

ni=As1)3

iy VN

E£R (2)

(6) (7 ©)) ©) (10)
VARIABLES BF-BoR-BRER BT - B AR A0 imEE ksl FEEE
EEMBCRRE -0.005 -0.001 0.012 0.003 0.031
(0.015) (0.012) (0.013) (0.011) (0.020)***
FARe-SmEEE 0.061 0.025 0.019 0.036 0.019
(0.015)*** (0.013)* (0.011)* (0.012)*** (0.012)
EHmFER 0.00 0.00 -0.02 -0.01 -0.02
(0.009) (0.012) (0.010) (0.011) (0.010)*
AR -0.023 0.021 0.022 0.013 0.016
(0.015) (0.012)* (0.011)** (0.010) (0.010)
AE-FERE 0.008 0.022 0.028 0.030 0.033
(0.016) (0.020) (0.015)* (0.017)* (0.014)**
Observations 3,119 3,119 3,119 3,119 3,119
R-sguared 0.081 0.084 0.068 0.087 0.069
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4; BEnt-H) X215 LEMEE(3)

1) 2 (3) 4 (5)
VARIABLES Fl fth e HE-ERE EH EE
EEMBUARRE -0.005 -0.004 0.003 0.007 -0.015
(0.013) (0.014) (0.011) (0.011) (0.014)
FHM-SmEEE 0.063 0.044 0.046 -0.001 0.043
(BloTays== (Clo12ysEs (NG (0.015) (Ipy=E=
EFmFEE -0.035 -0.013 -0.011 0.005 -0.039
(0.016)** (0.012) (0.013) (0.013) (0.015)**
hinEiE 0.033 -0.006 0.002 0.031 0.026
(0.016)** (0.016) (0.012) (0.012)** (0.012)**
AE-FFEE 0.020 0.013 0.033 0.017 0.035
(0.014) (0.018) (0.015)** (0.015) (0.015)**
Observations 3,119 3,119 3,119 3,119 3,119
R-squared 0.090 0.056 0.072 0.077 0.079
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N
R [Bnf=-H) x5 Lt

E£R (4)

(6) (7 ()] ©)) (10)
11)
VARIABLES HAEA1 HE2 =21 1 1 ('
EENBUARERE -0.004 0.003 s o o o
S o 0 ) . 0.020 0.008 0.007 0.004
. (0.011) (0.012) (0.008) (0.007 0.009
FAM-SMEEE 0.039 0.053 0.049 0.031 0.011) (0I012)
**k*k '
e (0.%03) (0.013)*** (0.013)*** (0.012)** (0.013) (0.011)
5t = -0.054 -0.044 -0.019 0.009 0.012 0.004
**k*k .
N (0.81051)9 (0.81042);‘** (88;(3)) (0.010) (0.0112) (0.009)
AR Y . . . O
e (0.012) (0.012)** (0.012)** (0.8?2) (00-001109;* (0%25)2**
CEFIREME 0.018 0.014 0.013 0.000 ) :
. . . 0.008 0.007
_ (0.010)* (0.012) (0.014) (0.013) (0.015) (0.012)
Observations 3,119 3,119 3,119 3,119 3,119 3,119
R-squared 0.099 0.092 0.065 0.085 0.067 0.052
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#+3-1. EEftEEEBREE OLS

1E%8 HE i

B&it B & B&it Bi g B&it B &

1) (2) 3) “) ) (6) (7) &) )

REHHHEE -0.03  -0.02  -0.02 -0.01 0.01 -0.05 -0.03  -0.02  -0.03
[0.03] [0.03] [0.05] [0.02]  [0.02]  [0.04] [0.03] [0.03] [0.04]

ERFHE 0.04* 0.05**  0.00 S0.09%*%  L0.Q7%% (. ]]*** 0.01  0.00 0.04
[0.02] [0.02] [0.04] [0.02]  [0.03]  [0.03] [0.02] [0.03] [0.03]

FERM-SNEZEE 0.01  0.05 -0.02 0.08*** (0.11*** (.04 0.03 005  0.01
[0.03] [0.04] [0.04] [0.02] [0.03]  [0.03] [0.03] [0.03] [0.04]
HMHE 0.07%* 0.03  0.09*% 0.02 -0.01 0.03 -0.01  0.02 -0.07*
[0.03] [0.04] [0.05] [0.02]  [0.03]  [0.03] [0.03] [0.03] [0.04]

A¥E-FRHE 001  0.00 -0.01 0.01 0.03 -0.04 -0.02 -0.04 -0.01
[0.03] [0.04] [0.05] [0.02]  [0.03]  [0.03] [0.03] [0.04] [0.04]

R 2,029 1,241 788 2,029 1,241 788 2,029 1,241 788
BB HRTERY 0.08 0.13  0.12 0.13 0.14 0.16 0.07 006  0.10

FE1avhA—VERIT, ZBFE— EBFAS—. HHFE—  REDAEEH. BEOHBFEH. 2BBOEFHEFES -
A2 W RITFAELTLNA24FBE N 5595,
A3 AYaRNIETARIEERE,
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B E M4 EFHE™IE (OLS)

52—2. BENMEEFEBTHIZD 7L :OLS & Probit B4
XHEE TER TRER MHIHGE

&5 30 1,241 871 1,338 1,201
EEE 0.08% %% 0.02 0.06%** 0.07
[0.03] [0.02] [0.02] [0.05]
HmE 0.02 -0.01 -0.01 -0.03
[0.05] [0.03] [0.02] [0.06]
e 0.05 0.05%* -0.01 0.02

[0.03]  [0.02] [0.02] [0.05]
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HEEMMEFET™TE 2SLS

Fx4—2. BNtEEHFBHIEO T DML 2SLS B
X EE ‘= IR IExRER xt &y En i
£5 818K 1,241 922 1,349 1,201
1E%8 0.01 0.03 0.4]1%* 0.66
[0.41] [0.27] [0.20] [0.72]
BE 0.06 -0.31%* 0.14 0.25
[0.21] [0.13] [0.11] [0.34]
g 0.36 0.2 0.14 1.02

[0.38] [0.20] [0.25] [0.70]
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