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N 15 A1 (Human Capital Theory)
HEWE T ZRABABEHRMINDGEAR, fEEm TN ARRES

Pioneers: Theodore Schultz (FEE.% « &7/R%, L), (ANJIHEARHZ) (1960)
Gary Becker (555fi » D150, 1964, ), (AJJBA) (1964)

“Human Capital refers to the knowledge, information, ideas, skills, and health of individuals”
(Becker, 1964)
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HEZE P
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BBARITFIR A 2%, ABAA4ER 100 765 T PU4E 5 1) 110.5 76

R R $ BT A RIS R, FRATTTT 55 A A (B R B 75 B S A AT T AR

WL (discount rate) 7+ AEFRRE AR AT B8 Jy IR v A FH (1) 1) 22
BUE (presentvalue): ARREGE I LT RIS EIIME
Wi#{E (present net value): WEEIK 22 A I T ME
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BURT SEAZ A I+ Bl R 75 5 v 20 KT
2. PANHE RIS

N JJEEAFE 1 (Human Capital Theory)
HEWEM T ZHEENNTIEAR, $m TR

{55212 (Signaling Model)
HEMNImEH TREI= N, FERA BB N BE T Micheal Spence (1973),  Joseph Stiglitz
(1975)
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1966 AU « BL/KZ (James Coleman) (B WL FF54R 15 ) (Equality of Educational
Opportunity 8%, (BIREHE) O

TS NP A i D7 T sg i 2 A e st i R &, HBR A SIIE Vs R B0 A
BRI AL AETE o

fif] /R 1 (Samuel Bowles)FIV 1% (Eric Hanushek)Z) A £E 1970 A1 1979 4E4 20 & A= 7~ B ik
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FNE: FHHEEFRE. BIHER
—. HEHM

BETHE L RE, IR EUN N2 RAE B A AR e
. HEER
ey B AR TR PP BT AN 2 AL B 1
= HE¥B
T I G5 2] BTV S B AN A AR 20 A e b e
M9, #zEdE: (2%
#1132 F Todd and Wolpin  (2003) #1 Gershenson (2016) W70 H 45 2 A= Yl vRAL ZUm
Joi B A UM (B AR DA S AR R, BRGNSt s AL IRIMPR BB T 22 AR M
AL
Bisk 1 BB AR
Conceptualizing EPF
1.Eric Hanushek Basic EPF model
A_it=f(F_in((t) ),P_in((1) ),S_ir((D) (1D )
Ait AREFAAEAR 1 1E t WEMEE T H
F_in((t) IR pE — BERFEE RN E] ¢ HI520R
P_in((t) VARSI [FR] PR RREE B[R] ¢ F 52
S_in((t)) ARERARIIN RIRFIIN ] t
i R AEMAAAR RN TERE
2. Simple linear EPF (Todd and Wolpin, 2003)
A 1=f 1F_1+B 2P_14B 3S 1+l+e
Two approaches to know the B
Experimental (Quasi-experiment)
Nonexperimental (Observational study)
Taking the Mainonides’ rule as an example for B_3
Quasi-experiment
Parents may reduce their time/money spend on their children. (Unobserved)
The estimated coefficient on class size may be smaller than the true coefficient.
3.Specifications of EPF (Todd and Wolpin, 2003)
Again, general function of EPF is
T ija=T_a [F_ij (a),S_ij (a),u_ijO,e_ijal
T_ija is a measure of achievement for child i residing in hoursehold j at age a
F_ija and S_ija is family and school inputs at age a;
F_ij (a) and S_ij (a) is family and school inputs lead up to age a
1 _ijo is the endowed mental capacity (ability)
T_a[] allows the impact of inputs and other factors varies by age
If we know all F_ij (a) and S_ij (a) and p_ijO, we can estimate EPF.
However, we do not observe p_ijO and have incomplete information in F_ij (a) and S_ij (a) .
4. Specifications of EPF (Todd and Wolpin, 2003)
Contemporaneous specification
T_ija=T_a [F_ija,S_ija ]+€_ija™'
Do not need tons of data, which is good news.
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However, require strong assumptions

Only contemporaneous inputs matter to the production of current achievement. Or

Inputs are unchanging over time, so that current input measures capture the entire history of
inputs.

Contemporaneous inputs are unrelated to (unobserved) endowed mental capacity.
These assumptions are extremely unlikely to be hold.

Long-term impact of childhood experience.

Inputs changes frequently (parental employment).

Sorting and parent involvement depend on child abilities.

5. Value-added specification of EPF (Todd and Wolpin, 2003)
T_ija=T_a [X_ija, T_(a-1) [X_ij (a-1),p_ij0],n_ija ]

X_ija is the vector of family and school input at age a.

X_ij (a) is the vector of family and school input histories up to age a.

Therefore, we can estimate

T ija=X_ija a+yT_(ij,a-1)+n_ija

Y can be 1, which assume only contemporaneous inputs matter for score gains.

The effects of inputs does not vary across ages.

Can be biased (1) because n_ija= [(e_ija-ye) _(ij,a-1) may be correlate with T_(ij,a-1), (2) when
there are omitted inputs, (3) unobserved ability has a constant impact on current achievements
Chetty et al. (2014) and Kane & Staiger (2008) suggests controlling for lagged score yields
unbiased estimates

6. Cumulative specification of EPF (Todd and Wolpin, 2003)

Directly estimates the general function

T ija=X_ija a_1%a+X_(ija-1) a_2”a+:--+X_ij1 a_aa+P_a n_ijO0+e_ij

€_ij include all current and past unmeasured factors

Unbiased if n_ijo L €_ij. However, if part of the ability is unobserved in the €_ij, such assumption
will be violated.

Solution to bias due to correlation between observed ability and error terms

Exploring the within individual variation in test scores and inputs at different ages

Exploring the within family variation in test scores and inputs between siblings

Within family solution

T ija=X_ija a_1%a+X_(ija-1) a_2"a+:--+X_ij1 a_aa+P_a n_ijor+B_a n_ij0 c+e_ij

n _ijo~M are family specific component of ability; n_ijo”c are child specific component of ability
If we have i and its siblings i’ at same age, different calendar time, we can differencing their EPF
T_ija-T_(i*' ja)=(X_ija-X_(i*' ja) ) a_1ra+---+(X_ij1-X_(i*'j1) ) a_a”a+[B_a (n_ijo~c-B_a n_(iM'
jo)rc )+e_ij (a)-€_(i*' j) (a)]

We only need to assume (1) n_ij0*c and n_(i*' j0)”c are uncorrelated with X, (2) input choice are
unresponsive to prior own and sibling outcomes

7. Within person solution  of EPF (Todd and Wolpin, 2003)

Within person solution at age a and a*'

The cumulative specification at age a

T ija=X_ija a_1%a+X_(ija-1) a_27a+---+X_(ijar'+1) a_(a-aM')ha+X_(ijan' ) a_(a-ar'+1)ra+X_(ijar'-1)
o_(a-aM'+2)Ma+-+X_ij2 a_(a-1)*a+X_ij1 o_a”a+B_a n_ijo" +€_ij (a)

The cumulative specification at age a*'

12



T_(ijan" )=X_(ija"" ) a_17r(@?" )+X_(ijan'-1) a_27 (@™ )+---+X_ij2 a_(ar'-1)A(a”' )+X_ijl

o_(aM)Mar' )+B_(an') n_ijon +e_ij (a)

Differentiating the two equation, we can estimate the unbiased a_1”a, o_2"g, ..., a_(a-a"')*a
Assumption: the impact of the capacity endowment on achievement must be independent of age
(B_a=B_(a”")) in while case the differencing eliminates the endowment.

8. Within family solution of EPF (Todd and Wolpin, 2003)

T ija=X_ija a_1”a+X_(ija-1) a_2”a+:--+X_ij1 o_a”a+P_a n_ijor+B_a n_ij0 c+e_ij

n _ijo~ are family specific component of ability; n_ijo”c are child specific component of ability
If we have i and its siblings i’ at same age, different calendar time, we can differencing their EPF
T ija-T_(i* ja)=(X_ija-X_(i*" ja) ) a_17a+---+(X_ij1-X_(i*'j1) ) o_a”a+[B_a (n_ij0rc-B_a n_(iM
jo)re )+e_ij (a)-e_(i*']) (a)]

We only need to assume (1) n_ij0*c and n_(i*' j0)”c are uncorrelated with X, (2) input choice are
unresponsive to prior own and sibling outcomes

Similar to within person comparison, we can estimate a_a”a when we have siblings at different
age in the same calendar time.
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