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Abstract

We examine optimal government education expenditure policies in the form of
cash transfers to school-aged children, with the objectives of enhancing intergener-
ational income mobility and reducing the skill premium. Using a calibrated over-
lapping generations (OLG) model tailored to recent empirical data from the Chinese
economy, we analyse the welfare-maximizing policy design of this policy. Our find-
ings indicate that optimal policy involves directing greater cash transfers toward chil-
dren with lower initial ability, as their educational attainment requires higher rela-
tive effort. This aligns with China’s nationwide higher education expansion initiative
launched in 1999. Quantitatively, the optimal policy enhances upward income mo-
bility by 56%, reduces the skill premium by 58%, and increases aggregate welfare by
approximately 13%.
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1 Introduction

Income inequality has been central to the economic and political debate in the past

few decades. In countries that have undergone a fast process of development such

as China, inequality has increased significantly over time. A large literature studies

the reasons behind these trends, see e.g. Benhabib and Bisin (2018), Dabla-Norris,

Kochhar, Suphaphiphat, Ricka, and Tsounta (2015), and Nolan, Richiardi, and Valen-

zuela (2019). Empirical evidence also suggests that intergenerational income mobility

is closely linked to income inequality. Countries with higher intergenerational income

mobility have more even income distributions (the so-called “Great Gatsby Curve”).1

Societies characterised by high concentration of income and wealth (‘inequality of

outcomes’) tend to be politically acceptable only when social mobility (‘equality of

opportunity’) is high (see Kanbur and Stiglitz (2016)). Not surprisingly, the design

of education investment policies to promote intergenerational mobility has been an

important focus of policymakers.

We study optimal cash transfer policies in the context of an Overlapping Genera-

tions (OLG) model with heterogeneity in skills and abilities calibrated to the recent

experience of China. In the model, households’ education investment decisions are

constrained by a lack of access to credit markets. In this context, cash transfers can

alleviate financial constraints and affect education investment decisions. Our study

builds on Maoz and Moav (2001) and Murayama (2019), where we incorporate a gov-

ernment cash transfer program based on children’s abilities. Specifically, children with

varying abilities may receive different amounts of cash transfers from the government.

The relative amount they receive will depend on what we call a political parameter

which determines the government’s bias towards subsidising the low vs. high abil-

ity children. The cash transfer influences their education investment decisions and,

hence, the share of educated workers. The cash transfer provided by the government

is unconditional, meaning that all children, regardless of their parents’ type, are el-

igible to receive the transfer which can be used for either consumption or education

investment.2.

The model with exogenous policy instruments is calibrated so that its steady state

reflects the main empirical characteristics of the Chinese economy with particular fo-

cus on its population shares of educated and non-educated workers, and the wage

premium between the two groups. We then use the calibrated model to analyse wel-

fare maximising policies under commitment.

The main findings can be summarised as follows. The optimal policy suggests that

1See e.g. Fisher, Johnson, Latner, Smeeding, and Thompson (2016) and Corak (2020).
2In China, the government cash transfer program is one of the policies enacted to improve education

attainment. There are, however, many other policies such as the Compulsory Education Policies started
in 1986.
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the government should bias cash transfers in favor of children with lower ability as

their educational cost (effort) is higher. The numerical results show that the policy

can improve upward income mobility by about 56% and, therefore, reduce the skill

premium by about 58%. Under the optimal policy, there are substantial welfare gains

amounting to approximately 13%.

Beyond the aforementioned studies by Maoz and Moav (2001) and Murayama

(2019), our paper is related to a literature that studies the effect of education poli-

cies on intergenerational mobility. Hanushek, Leung, and Yilmaz (2014) used a three-

period overlapping generations model to investigate how the government’s different

college aid schemes can influence individuals’ decisions on receiving education and,

therefore, intergenerational mobility. They found that a needs-based approach can

help promote intergenerational mobility and achieve a more equal income distribu-

tion. Different from their approach, we focus here solely on the design of simple

unconditional cash transfers that are easily implementable, especially in the context

of middle income economies. Hanushek, Yuan Wang, and Zhang (2023) measured the

returns to skills in China over the 2007-2018 period and find that the college wage

premium has decreased over time. This suggests the dominant influence of the surge

in the supply of college-educated workers, emphasising the importance of higher edu-

cation attainment in reducing the wage premium in labour markets. A similar mecha-

nism operates in our context, but this will be crucially influenced by the government’s

policy choices which, in our context, are optimally determined. Recently, Krueger,

Ludwig, and Popova (2025) study the distributional and welfare consequences of alter-

native government education policies to encourage college completion, such as mak-

ing college free and improving funding for public schooling, using a rich OLG setting

calibrated to the US. They find that it is optimal to combine tuition subsidies to make

college affordable and better schools to increase human capital. As before, our paper’s

focus is on unconditional transfer policies to families and their effect on intergenera-

tional mobility in the context of China.

Government cash transfer programs have been evaluated in African, Latin Amer-

ican and Caribbean countries showing overall positive impacts on higher education

attainment, see e.g. Patel-Campillo and Garcı́a (2022), Barrera-Osorio, Linden, and

Saavedra (2019). Similar findings have been confirmed in the US by Herrington (2015)

and in Norway by Jerrim and Macmillan (2015). These cash transfers also play an im-

portant role in the Chinese economy since late 1990s. China witnessed a dramatic

surge in the supply of college-educated workers due to China’s nationwide higher

education expansion program implemented in 1999. Since the expansion of college

enrollment, China’s higher education has developed considerably. As of end of 2018,

over 28 million students were enlisted in 2,663 colleges and universities. As a re-

sult of its World Trade Organization access in 2001 and trends in technology, China
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has also experienced increases in the demand for college-educated workers. This is

the so-called “race between education and technology”3(Goldin and Katz 2008). Gov-

ernment cash transfer policies can reduce the investment gap between poor and rich

parents in their children’s education. This can then play a crucial role in generating

upward intergenerational mobility, see e.g. X. Huang, S. Huang, and Shui (2021). J.

Yang and Qiu (2016) used a calibrated model based on Chinese data and found that

direct subsidies from the government to poor parents are the most efficient policies

for alleviating budget constraints on investments in children’s early education. Tang,

Sun, and W. Yang (2021) also found that government policies are crucial for increas-

ing the social mobility of poorer households and improving equality of opportunity in

China. Our model formalises this framework in the context of optimal policies with

commitment allowing for heterogenous children abilities.

The rest of the paper is organised as follows: Section 2 present the model. Section 3

discusses the calibration and steady state of the model given exogenous policy. Section

4 studies the Ramsey problem of the government and the optimal policy in the steady-

state. Section 5 concludes.

2 Model

We employ an overlapping generations model with two periods. In each period firms

produce a single homogeneous good using educated and non-educated labor inputs,

which can be allocated to either consumption or investment in education by both ed-

ucated and non-educated workers. Individuals inelastically supply one unit of time

in a competitive labor market and we assume they pay labour income taxes based

on their labour types. The number of educated workers is endogenously determined

by education investment decisions. Following Maoz and Moav (2001) and Owen and

Weil (1998), and consistent with the Chinese context, we rule out educational loans.

In other words, individuals do not have access to credit markets to finance education

investments.

2.1 Production and factor prices

Aggregate output Y in period t is given by constant returns to scale production func-

tion:

Yt = At(n
e
t )

1−α(nut )α, (2.1)

3Human capital investment increases the supply of educated workers. When the relative demand
for college-educated labour increases faster than the relative supply, the wage gap between college- and
high school-educated labour widens.
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where net is the number of educated workers, nut is the number of uneducated work-

ers, At is total factor productivity, α represents the elasticity of output to unedu-

cated workers. Since net + nut = 1, we re-write the production function as : Yt =

At(n
e
t )

1−α(1−net )α.
Because the economy is competitive, production factors are paid at their marginal

products. We define we
t and wu

t as the wages of an educated and an uneducated worker

respectively in period t4:

we
t = At(1−α)(net )

−α(nut )α;

wu
t = Atα(net )

1−α(nut )α−1.
(2.2)

Then, we assume the tax rates of educated and uneducated workers are τet and τut
respectively, and τet > τut . Therefore, the after tax wages in period t + 1 are as follow:

w̃e
t+1 = (1− τet+1)we

t+1; (2.3a)

w̃u
t+1 = (1− τut+1)wu

t+1. (2.3b)

2.2 Individuals

The economy is made up of two periods overlapping generations of individuals, each

with a single parent and a single child. In the first period, the individual does not work

and decide whether to acquire education based on the transfers they receive from their

parents and the government. The transfer from their parents is a bequest, while the

transfer from the government is a cash transfer to children according to their abilities

funded from the revenues collected through taxes. In the second period, individuals

work and allocate their wealth between consumption and a transfer to their child.

An individual’s labour type is by default uneducated at the beginning, if they receive

education in the first period, then their type becomes educated.

The decision to pursue education or not may vary from person to person because of

the individual’s abilities and transfers received. The budget constraints of individual

i are:

cit + δihit = xit + sit , (2.4a)

cit+1 + xit+1 = w̃i
t+1, (2.4b)

4wu
t < we

t iff Et < 1−α.

5



where

δi =

1, individual i acquires education

0, otherwise ,

hence,

w̃i
t+1 =

w̃
e
t+1, δi = 1

w̃u
t+1, δi = 0.

xit is the transfer that individual i of generation t (i.e. born in period t) receives

from their parent, sit is the cash transfer from the government, and xit+1 is the transfer

the agent makes to their children in the second period of their life (t + 1).

In this model, differences in abilities are expressed as differences in individual ed-

ucation costs. hit denotes the education cost of individual i who was born in period t

and we further assume the higher is hit, the lower is i’s ability5, and the government

is able to observe the individual’s ability through their non-tertiary education out-

comes.6 It is worth emphasizing that the cash transfer here is unconditional, that is, it

is not conditional on the children’s predetermined investment in education. Regard-

less of the parents’ income level, all children can get the cash transfer and use it for

consumption and education (Murayama 2019). The cash transfer sit is assumed to have

the following form:

sit = (1− ηt)(hit − h0.5
t ) + s̃t, (2.5)

where s̃t is the budget for cash transfers defined as s̃t = τetw
e
tn

e
t +τut w

u
t n

u
t −gt, h0.5

t is the

mean of hit, and ηt is a political parameter. In the spirit of Sano and Tomoda (2010),

if η = 1, then sit = s̃t, meaning all children receive the same cash transfer regardless of

their abilities. If η < 1, individuals with lower (high) ability receives larger (smaller)

transfers than s̃t, while if η > 1 individuals with higher (lower) ability receive larger

(smaller) transfers than s̃t. That is, parameter η controls the degree to which govern-

ment cash transfers are biased in favor of lower or higher ability children.

Individuals gain utility from consumption in both periods and from transfer to

their children. Thus, we have the utility function:

ui
t = logcit + logcit+1 + logxit+1, (2.6)

where cit and cit+1 are the consumption of an individual born in period t in the two

5Higher-ability individuals might enter the education system with a stronger foundational knowl-
edge or learning efficiency, enabling them to complete education faster or at lower costs (e.g., by earning
credits in high school or placing out of introductory classes). This leads to a reduced cost of obtain-
ing higher education compared to individuals who need more time or additional support (e.g., private
tutoring) to reach the same level.

6China’s college entrance examination scores are a good proxy for abilities of individuals.
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periods of his life and xit+1 is the transfer to his offspring.

Since we assume the capital market is imperfect and the utility function is separa-

ble, the individual optimization problem boils down to deciding whether to purchase

education after deciding how to allocate income between consumption and bequests

in the second period. Therefore, the allocation of second period income involves solv-

ing:

z(w̃i
t+1) ≡max(logcit+1 + logxit+1)

s.t.(2.4b).

The maximization gives the optimal allocations:

L = logcit+1 + logxit+1 −λ
i
t+1[cit+1 + xit+1 − w̃

i
t+1]

∂L
∂cit+1

=
1

cit+1

−λi
t+1 = 0⇒ λi

t+1 =
1

cit+1

(2.7a)

∂L
∂xit+1

=
1

xit+1

−λi
t+1 = 0⇒ λi

t+1 =
1

xit+1

(2.7b)

∂L
∂λi

t+1

= cit+1 + xit+1 − w̃
i
t+1 = 0⇒ cit+1 + xit+1 = w̃i

t+1 (2.7c)

From (2.7a) and (2.7b), we can get

1

cit+1

=
1

xit+1

(2.8)

Together with (2.7c), we can get

xit+1 = w̃i
t+1

/
2. (2.9)

From (2.4b) we can get cit+1 = w̃i
t+1 − x

i
t+1, then substituting it into z(w̃i

t+1), we get

z(w̃i
t+1) ≡max[log(w̃i

t+1 − x
i
t+1) + logxit+1] (2.10)

Then substitute (2.9) into (2.10), we get

z(w̃i
t+1) = log

(
w̃i
t+1 −

w̃i
t+1

2

)
+ log

w̃i
t+1

2

= log
w̃i
t+1

2
+ log

w̃i
t+1

2
= log w̃i

t+1 − log2 + log w̃i
t+1 − log2

= 2log w̃i
t+1 − 2log2.

(2.11)
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Hence, individual will choose to invest in human capital if and only if:

log(xit + sit − hit) + z(w̃e
t+1) ≥ log(xit + sit) + z(w̃u

t+1). (2.12)

From (2.12) it follows that, given the transfer from parents, xit, and cash transfers

received from the government, sit, they will invest in education if the cost, hit, is small

enough.

Substituting (2.11) into (2.12), we get

log(xit + sit − hit) + 2log w̃e
t+1 − 2log2 ≥ log(xit + sit) + 2log w̃u

t+1 − 2log2

log(xit + sit − hit)− log(xit + sit) ≥ 2log w̃u
t+1 − 2log w̃e

t+1

log
(xit + sit − hit

xit + sit

)
≥ log

(
w̃u
t+1

)2
− log

(
w̃e
t+1

)2

log
(
1−

hit
xit + sit

)
≥ log

(w̃u
t+1

w̃e
t+1

)2

1−
hit

xit + sit
≥

(w̃u
t+1

w̃e
t+1

)2

hit ≤ (xit + sit)
[
1−

(w̃u
t+1

w̃e
t+1

)2]
(2.13)

Substituting (2.5) into (2.13), we can get

hit ≤
[
xit + (1− ηt)(hit − h0.5

t ) + s̃t
][

1−
(w̃u

t+1

w̃e
t+1

)2]
, (2.14)

Rearranging it we get

hit ≤
1−

( w̃u
t+1

w̃e
t+1

)2

1− (1− ηt)
[
1−

( w̃u
t+1

w̃e
t+1

)2][xit − (1− ηt)h0.5
t + s̃t

]
(2.15)

Let ĥit be the critical value of the education cost for individual i so that they will

invest in education iff: hit ≤ ĥit. ĥit is calculated as the largest value of hit where (2.12)

and (2.4) hold, and it can be expressed as a function of future wages and transfers

received by individual i:

ĥit =
1−

( w̃u
t+1

w̃e
t+1

)2

1− (1− ηt)
[
1−

( w̃u
t+1

w̃e
t+1

)2][xit − (1− ηt)h0.5
t + s̃t

]
(2.16)
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It follows that ∂ĥit

∂
(
w̃ut+1
w̃et+1

) < 0, ∂ĥit
∂xit

> 0, and ∂ĥit
∂s̃t

> 0. The negative sign of the deriva-

tive of ĥit with respect to w̃u
t+1

w̃e
t+1

shows that higher wage inequality affects education cost

threshold negatively. The positive signs of the derivative of ĥit in terms of parent trans-

fers and government cash transfers suggest that the more transfers received, the more

likely an individual is to invest in education.

From equation (2.4b) we know that workers belonging to the same group (edu-

cated or uneducated) have the same second-period income. So, their consumption

and transfer to their children, and also their children’s critical values are the same.

Therefore, the individual index i in the transfer notation can be replaced by an index

describing the parent type: e or u. Therefore, from (2.16):

ĥet =
1−

( w̃u
t+1

w̃e
t+1

)2

1− (1− ηt)
[
1−

( w̃u
t+1

w̃e
t+1

)2][w̃e
t

2
− (1− ηt)h0.5

t + s̃t
]
; (2.17a)

ĥut =
1−

( w̃u
t+1

w̃e
t+1

)2

1− (1− ηt)
[
1−

( w̃u
t+1

w̃e
t+1

)2][w̃u
t

2
− (1− ηt)h0.5

t + s̃t
]
, (2.17b)

where

s̃t = τetw
e
tn

e
t + τut w

u
t n

u
t − gt (2.18)

Following Maoz and Moav (2001), we further assume education cost of individual

i at period t is:

hit = θi
t(a+ bwt), (2.19)

where a ≥ 0, b ∈ [0,1], wt denotes the average wage in period t, θi
t is the individual

i’s education cost parameter and the higher is i’s ability, the lower is θi
t . The average

wage in period t is a weighted average of educated and uneducated wages which can

be expressed as: wt = net w̃
e
t +nut w̃

u
t . With regards to the education cost parameter, θi

t , is

independent of the parent’s labour type and is uniformly distributed over the interval

(θ,θ) with θ ≥ 0. Hence, hit is uniformly distributed over the interval (ht,ht), where

ht = θ(a+ bwt), ht = θ(a+ bwt).

2.3 Government

The government finances its stream of purchases {gt}∞t=0 by levying a time-varying

flat-rate on earnings from educated workers τet and uneducated workers τut . The gov-

ernment also conducts the cash transfer program for the educated set and uneducated
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workers sut . The government’s budget constraint is

gt = τetw
e
tn

e
t + τut w

u
t n

u
t − setnet − sut nut , (2.20)

where set = (1− ηt)(ĥet − h0.5
t ) + s̃t and sut = (1− ηt)(ĥut − h0.5

t ) + s̃t.

2.4 Resource constraint

The aggregate resource constraint implies that:

Yt = cetn
e
t + cut n

u
t + gt. (2.21)

3 Calibration and steady state for the exogenous policy

The decentralized competitive equilibrium (DCE) consists of the budget constraint for

the educated and uneducated workers, i.e. BCe
t+1, BCu

t+1; the first order conditions, i.e.

FOCe
t+1, FOCu

t+1; government budget constraint, i.e. GBCt, and the aggregate resource

constraint, i.e. ARCt.7

Table 1 reports the values of the model parameters with Chinese data, indicating

the source used for calibration.

Parameter Value Definition Source

A > 0 1.20 total factor productivity calibration

0 < α < 1 0.39 elasticity of uneducated workers estimate

a ≥ 0 0.05 intercept of education cost function calibration

0 ≤ b ≤ 1 0.20 coefficient of education cost function estimate

θ > 0 0.02 the highest bound of education cost parameter calibration

θ > 0 0.01 the lowest bound of education cost parameter calibration

η > 0 1.00 political parameter calibration

0 < τe < 1 0.1028 tax rate of educated workers data

0 < τu < 1 0.0625 tax rate of uneducated workers data

Table 1: Model calibration

A is calibrated to match the number of educated workers in the data. To parame-

terize α we use the results in Fleisher, Hu, H. Li, and Kim (2011), who investigate the

role of education on worker productivity and a firm’s total factor productivity using a

panel of firm-level data from China for the period of 1998 - 2000.8.

7The full DCE conditions are provided in Appendix A.
8Fleisher, Hu, H. Li, and Kim (2011) specify the value-added production function: Yit =
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The average wage coefficient in the education cost function, b, is estimated using

the China Institute for Educational Finance Research-Household Survey (CHIEFR-HS)

database in 2017. We extract two survey variables from it: one is the total education

expenses of one of the interviewed household’s children in elementary, middle, and

high schools, the other is the total household income. After filtering the data, we run

a linear regression between education expenditure and total income (log(education

expenditure) ∼ log(total income)) with a sample size of 111.9 From this procedure,

we obtain the estimated coefficient, b = 0.20. We use China Household Finance Sur-

vey (CHFS) database to calculate the tax rates of educated and uneducated workers.

First, we choose three variables from the survey: educational level, individual tax

amount, and after-tax wages. According to the measurement of educational level, we

define people who have bachelor’s, master’s, or doctorate degree as educated workers,

while people who hold college/vocational degree and below are uneducated workers.

Secondly, the tax rates are calculated through using following equation: individual

tax/(individual tax + after-tax money wages) controlling the education and consider-

ing the weight. Since CHFS has five survey waves which are 2011, 2013, 2015, 2017,

and 2019, finally we take the average of these five tax rates for the educated and une-

ducated workers respectively, and I get τe = 0.1025, τu = 0.0628.

Variable Data average Model

Ce/Y 0.2587 0.2737

Cu/Y 0.2377 0.1828

C/Y 0.4964 0.4564

G/Y 0.5036 0.5435

N e 0.3835 0.3850

(we ∗N e)/Y 0.6297 0.6100

we/wu 2.4748 2.4985

Table 2: Data Averages and Model’s Steady State Values

We now compare model outcomes with averages from the data for a set of relevant

data targets. By making use of the data from the China Household Income Project

(CHIP) in 2013 and 201810, we calculate the consumption rate of educated and une-

AiK
βk
it L

βs
sitL

βp
pite

uit , where Y is output measured by value-added, K is capital, Ls is the number of highly
educated workers, Lp is the number of workers with less education, and u is a disturbance term for
firms i = 1,2, . . . ,n and from year t = 1,2, . . . ,T . The parameters βk , βs, and βp are the output elasti-
cizes of the corresponding inputs. Given the estimation of the production function, they get βs = 0.538,
βp = 0.344. Then, we re-calculate the elasticity of uneducated workers: α = 0.344

0.538+0.344 = 0.390.
9We match the education expenditure and total income through the household ID to get the sample

size.
10The data quality of previous survey waves is not considered good enough.
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ducated people11. Since the consumption variable in this project is household level,

we filter the samples with only one household member which is the household head,

so the consumption of this household just belongs to this household head12. After

controlling the age between 16 and 64, education level, and matching the GDP per

capita of different provinces, then we can get the average consumption over GDP of

educated and uneducated individuals.13 Because our model does not have separate

investment and net export terms, they are added to government spending. Therefore,

we can get G/Y = 1−Ce/Y −Cu/Y = 1− 0.2587− 0.2377 = 0.5036 from the above data

average. Following W. Li, Yanwu Wang, and Chen (2019), after they revise and cor-

rect the data on the Chinese consumption rate in terms of both residents’ own hous-

ing consumption and grey consumption, the average consumption rate between 2010

and 2012 is 0.4303, which aligns closely with the our result: C/Y = Ce/Y + Cu/Y =

0.2736 + 0.1828 = 0.4564. With regards to N e, we choose the gross enrollment rate

of higher education14 from 2010 to 2019, then the average is 0.3835. we is calculated

from five waves of CHFS, we get we = 86027.222, then the output Y is the average GDP

of those years 15, Y = 71,853,252,000,000, therefore we can get the educated labor in-

come share (we ∗N e)/Y = 0.6297. The skill premium we/wu = 2.4748 is calculated from

the CHIP in 201816.

Table 2 compares the data with the calibrated results and we can see the model’s

steady solution matches most of the data averages well.

4 Optimal policy with commitment

4.1 Ramsey problem

In the commitment framework, the government considers that both educated and un-

educated individuals will act in their own best interest, taking all variables as given.

Each applicable cash transfer program leads to a feasible equilibrium allocation that

fully reflects the optimal behavioral response to resource distribution. Given a wel-

fare criterion, the government’s optimization problem is to select the best cash transfer

11Since the Chinese Bureau of Statistics does not have data on consumption by education level, and
the existing literature does not have such data, we can only use the survey data to calculate it.

12We exclude the housing expenditure from the consumption expenses.
13The consumption over GDP of educated and uneducated people from CHIP is 0.6747 and 0.3855

respectively, then we multiply the share of educated and uneducated individuals, 0.3835 and 0.6165,
finally we get Ce/Y = 0.2587, Cu/Y = 0.2377

14According to the “China Education Monitoring and Evaluation Statistical Index System”, the for-
mula for calculating the gross enrollment rate of higher education is: gross enrollment rate of higher
education (%) = The total number of students in higher education / the population in the age group of
18 to 22 * 100%.

15China Statistical Yearbook 2020, average GDP of 2011, 2013, 2015, 2017, 2019, keep consistent
with the waves of CHFS.

16Average the rural and urban data.
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program that can produce an equilibrium allocation, thereby yielding the highest ag-

gregate welfare. To avoid the general issue of time inconsistency in policy-making, it

is assumed that the government commits to a once-and-for-all cash transfer program,

which is announced during the initial period and never re-optimized. This problem is

commonly referred to as the Ramsey problem of government under commitment.

The government now optimally chooses the policy instrument while simultane-

ously determining the allocation of individuals. This method is known as the dual ap-

proach to the Ramsey problem. The government’s objective is to maximize the present

discounted value of a weighted average of the welfare of both educated and unedu-

cated workers:

∞∑
t=0

βt[net+1(logcet+1 + logxet+1) + (1−net+1)(logcut+1 + logxut+1)] (4.1)

The optimal policy approach emphasises the constraints under which the govern-

ment must operate. These are summarised in the DCE conditions. In order to simplify

the optimization problem of the government - it is necessary to reduce the number of

choice variables for the government, we substitute out, set , s
u
t , by making use of the

expressions of ĥet , ĥ
u
t , h0.5

t , s̃t17. To summarize, the choice variables for the govern-

ment are six allocation variables, {cet+1,x
e
t+1, c

u
t+1,x

u
t+1,n

e
t , gt}∞t=0 and the policy parame-

ter {ηt}∞t=0. The optimization problem can thus be summarized as follows:

max
{cet+1,x

e
t+1,c

u
t+1,x

u
t+1,n

e
t ,gt ,ηt}∞t=0

∞∑
t=0

βt[net+1(logcet+1+logxet+1)+(1−net+1)(logcut+1+logxut+1)] (4.2)

17The simplified government budget constraint is provided in the Appendix B.
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subject to the DCE conditions of

cet+1 + xet+1 = (1− τet+1)(1−α)At+1(net+1)−α(1−net+1)α (4.3)

cut+1 + xut+1 = (1− τut+1)αAt+1(net+1)1−α(1−net+1)α−1 (4.4)
1

cet+1
=

1
xet+1

(4.5)

1
cut+1

=
1

xut+1
(4.6)

gt = At(n
e
t )

1−α(1−net )αT

−net

(1− ηt)
 1−Φ

( net+1
1−net+1

)2

(1− ηt)Φ
( net+1

1−net+1

)2
+ ηt

{1
2

(1− τet )At(1−α)(net )
−α(1−net )α − (1− ηt)Θa

− [Θb(1− ηt)(1− T )− T ]At(n
e
t )

1−α(1−net )α − gt
}
−Θ

[
a+ b(1− T )At(n

e
t )

1−α(1−net )α
]

+At(n
e
t )

1−α(1−net )αT − gt


− (1−net )

(1− ηt)
 1−Φ

( net+1
1−net+1

)2

(1− ηt)Φ
( net+1

1−net+1

)2
+ ηt

{1
2

(1− τut )Atα(net )
1−α(1−net )α−1 − (1− ηt)Θa

− [Θb(1− ηt)(1− T )− T ]At(n
e
t )

1−α(1−net )α − gt
}
−Θ

[
a+ b(1− T )At(n

e
t )

1−α(1−net )α
]

+At(n
e
t )

1−α(1−net )αT − gt

 (4.7)

gt = At(n
e
t )

1−α(1−net )α − cetnet − cut (1−net ) (4.8)

where Θ = 0.5(θt +θt), T = τet −α(τet − τut ), Φ =
[

α(1−τut )
(1−α)(1−τet )

]2
.18

4.2 Optimal policy

Table 3 presents the steady-state of the optimal policy along with the exogenous pol-

icy. Under the exogenous policy, the government makes the same cash transfers to

all the children regardless of their ability level. However, under the optimal policy,

when the government aims to maximise aggregate welfare, it chooses to bias towards

the children with low abilities by offering more cash transfers to them. As a result,

the educated population share has increased to 60.18% from 38.50%. This suggests

that the optimal policy can generate upward mobility by about 56%. It also has a

significant influence on the wage premium between those two groups. We can see

18The Lagrangian function of government in the Ramsey problem is provided in the Appendix C.
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that, by increasing the supply of educated workers, the wage premium falls sharply

by about 58%. That is, the government’s optimal policy reduces wage inequality. Both

uneducated and aggregate welfare improve under this policy. The welfare of the edu-

cated population worsens due to the reduced wage income as a result of the increase

in educated labour supply. The optimal policy resembles the 1999 nationwide higher

education expansion policy in China which enhanced the supply of educated labour.

Variable Exogenous Policy Optimal Policy

Ce 0.3943 0.2795

Cu 0.1648 0.2822

G 0.3014 0.3341

η 1.0000 0.9220

N e 0.3850 0.6018

(we ∗N e)/Y 0.6100 0.6100

we/wu 2.4985 1.0351

U e -1.8612 -2.5492

Uu -3.6060 -2.5303

U -2.9343 -2.5417

Table 3: Model’s Steady State Values and Optimal Policy

5 Conclusions

We build an overlapping generations model to examine the optimal government ex-

penditure in the form of unconditional cash transfers to children and its impact on

their educational decision-making. The model incorporates heterogeneous labor in-

puts by skill level and heterogeneous child abilities in the form of educational costs.

To analyse the quantitative results, the model is calibrated to the Chinese economy.

We show that the model does a good job at matching key steady state moments of the

Chinese economy.

Our findings indicate that, in order to maximise aggregate welfare, it is optimal

for the government to offer enhanced cash transfers to children with lower abilities.

This policy encourages more of these children to pursue higher education and, sub-

sequently, become educated workers when they enter the labour force. Quantitative

results show that this policy can achieve approximately 56% upward mobility within

the population. As a result, the a larger share of the population becomes educated,

significantly reducing the wage premium and income gap between educated and un-

educated individuals. Overall, this policy enhances aggregate welfare by about 13%.
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A The DCE conditions

The DCE conditions:

BCe
t+1 :cet+1 + xet+1 = w̃e

t+1

BCu
t+1 :cut+1 + xut+1 = w̃u

t+1

FOCe
t+1 :

1
cet+1

=
1

xet+1

FOCu
t+1 :

1
cut+1

=
1

xut+1

GBCt :gt = τetw
e
tn

e
t + τut w

u
t (1−net )− setnet − sut (1−net )

ARCt :gt = Yt − cetnet − cut (1−net )

B The government budget constraint

From (2.17) we know the expression of ĥet and ĥut :

ĥet =
1−

( w̃u
t+1

w̃e
t+1

)2

1− (1− ηt)
[
1−

( w̃u
t+1

w̃e
t+1

)2][w̃e
t

2
− (1− ηt)h0.5

t + s̃t
]
,

ĥut =
1−

( w̃u
t+1

w̃e
t+1

)2

1− (1− ηt)
[
1−

( w̃u
t+1

w̃e
t+1

)2][w̃u
t

2
− (1− ηt)h0.5

t + s̃t
]
.

where

w̃e
t = (1− τet )we

t = (1− τet )At(1−α)(net )
−α(1−net )α, (B.1)

w̃u
t = (1− τut )wu

t = (1− τut )Atα(net )
1−α(1−net )α−1, (B.2)

w̃u
t+1

w̃e
t+1

=
net+1

1−net+1

[ (1− τut )α
(1− τet )(1−α)

]
, (B.3)

h0.5
t = 0.5(ht + ht) = 0.5(θt +θt)[a+ b(net w̃

e
t +nut w̃

u
t )]

= 0.5(θt +θt)
[
a+ b[At(n

e
t )

1−α(1−net )α(1− τet +α(τet − τut ))]
]

= Θ
[
a+ b(1− T )At(n

e
t )

1−α(1−net )α
]

(B.4)

where Θ = 0.5(θt +θt), T = τet −α(τet − τut ).
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s̃t = τetw
e
tn

e
t + τut w

u
t n

u
t − gt

= τet n
e
t (1−α)At(n

e
t )
−α(1−net )α + τut (1−net )αAt(n

e
t )

1−α(1−net )α−1 − gt
= (1−α)τetAt(n

e
t )

1−α(1−net )α +ατut At(n
e
t )

1−α(1−net )α − gt
= (1−α)τetAt(n

e
t )

1−α(1−net )α +ατut At(n
e
t )

1−α(1−net )α − gt
= At(n

e
t )

1−α(1−net )α[τet −α(τet − τut )]− gt
= At(n

e
t )

1−α(1−net )αT − gt (B.5)

ĥet =
1−

( w̃u
t+1

w̃e
t+1

)2

1− (1− ηt)
[
1−

( w̃u
t+1

w̃e
t+1

)2][w̃e
t

2
− (1− ηt)h0.5

t + s̃t
]

=
1−

[ α(1−τut )net+1
(1−α)(1−τet )(1−net+1)

]2
(1− ηt)

[ α(1−τut )net+1
(1−α)(1−τet )(1−net+1)

]2
+ ηt

{1
2

(1− τet )At(1−α)(net )
−α(1−net )α

− (1− ηt)Θ
(
a+ b(1− T )At(n

e
t )

1−α(1−net )α
)

+At(n
e
t )

1−α(1−net )αT − gt
}

=
1−Φ

( net+1
1−net+1

)2

(1− ηt)Φ
( net+1

1−net+1

)2
+ ηt

{1
2

(1− τet )At(1−α)(net )
−α(1−net )α − (1− ηt)Θa

− [Θb(1− T )(1− ηt)− T ]At(n
e
t )

1−α(1−net )α − gt
}
, (B.6)

where Φ =
[

α(1−τut )
(1−α)(1−τet )

]2
.

ĥut =
1−

( w̃u
t+1

w̃e
t+1

)2

1− (1− ηt)
[
1−

( w̃u
t+1

w̃e
t+1

)2][w̃u
t

2
− (1− ηt)h0.5

t + s̃t
]

=
1−

[ α(1−τut )net+1
(1−α)(1−τet )(1−net+1)

]2
(1− ηt)

[ α(1−τut )net+1
(1−α)(1−τet )(1−net+1)

]2
+ ηt

{1
2

(1− τut )Atα(net )
1−α(1−net )α−1

− (1− ηt)Θ
(
a+ b(1− T )At(n

e
t )

1−α(1−net )α
)

+At(n
e
t )

1−α(1−net )αT − gt
}

=
1−Φ

( net+1
1−net+1

)2

(1− ηt)Φ
( net+1

1−net+1

)2
+ ηt

{1
2

(1− τut )Atα(net )
1−α(1−net )α−1 − (1− ηt)Θa

− [Θb(1− T )(1− ηt)− T ]At(n
e
t )

1−α(1−net )α − gt
}
, (B.7)
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Then substituting them into set and sut , so we can express them as:

set = (1− ηt)(ĥet − h0.5
t ) + s̃t

= (1− ηt)
 1−Φ

( net+1
1−net+1

)2

(1− ηt)Φ
( net+1

1−net+1

)2
+ ηt

{1
2

(1− τet )At(1−α)(net )
−α(1−net )α − (1−λt)Θa

− [Θb(1− ηt)(1− T )− T ]At(n
e
t )

1−α(1−net )α − gt
}
−Θ

[
a+ b(1− T )At(n

e
t )

1−α(1−net )α
]

+At(n
e
t )

1−α(1−net )αT − gt (B.8)

sut = (1− ηt)(ĥut − h0.5
t ) + s̃t

= (1− ηt)
 1−Φ

( net+1
1−net+1

)2

(1− ηt)Φ
( net+1

1−net+1

)2
+ ηt

{1
2

(1− τut )Atα(net )
1−α(1−net )α−1 − (1− ηt)Θa

− [Θb(1− ηt)(1− T )− T ]At(n
e
t )

1−α(1−net )α − gt
}
−Θ

[
a+ b(1− T )At(n

e
t )

1−α(1−net )α
]

+At(n
e
t )

1−α(1−net )αT − gt (B.9)

At the end, the government’s budget constraint can be expressed as:

gt = τetw
e
tn

e
t + τut w

u
t (1−net )− setnet − sut (1−net )

= At(n
e
t )

1−α(1−net )αT

−net

(1− ηt)
 1−Φ

( net+1
1−net+1

)2

(1− ηt)Φ
( net+1

1−net+1

)2
+ ηt

{1
2

(1− τet )At(1−α)(net )
−α(1−net )α − (1−t)Θa

− [Θb(1− ηt)(1− T )− T ]At(n
e
t )

1−α(1−net )α − gt
}
−Θ

[
a+ b(1− T )At(n

e
t )

1−α(1−net )α
]

+At(n
e
t )

1−α(1−net )αT − gt

− (1−net )

(1− ηt)
 1−Φ

( net+1
1−net+1

)2

(1− ηt)Φ
( net+1

1−net+1

)2
+ ηt

{1
2

(1− τut )Atα(net )
1−α(1−net )α−1 − (1− ηt)Θa

− [Θb(1− ηt)(1− T )− T ]At(n
e
t )

1−α(1−net )α − gt
}
−Θ

[
a+ b(1− T )At(n

e
t )

1−α(1−net )α
]

+At(n
e
t )

1−α(1−net )αT − gt

 (B.10)
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C The Lagrangian function the government in Ramsey

problem

The Lagrangian function of the government can be written as:

L =
∞∑
t=0

βt

net+1(logcet+1 + logxet+1) + (1−net+1)(logcut+1 + logxut+1)

+λ1
t

{
(1− τet+1)(1−α)At+1(net+1)−α(1−net+1)α − cet+1 − x

e
t+1

}
+λ2

t

{
(1− τut+1)αAt+1(net+1)1−α(1−net+1)α−1 − cut+1 − x

u
t+1

}
+λ3

t

{
1

xet+1
− 1
cet+1

}
+λ4

t

{
1

xut+1
− 1
cut+1

}
+λ5

t

At(n
e
t )

1−α(1−net )αT

−net

{
(1− ηt)

( 1−Φ
( net+1

1−net+1

)2

(1− ηt)Φ
( net+1

1−net+1

)2
+ ηt

{1
2

(1− τet )At(1−α)(net )
−α(1−net )α − (1− ηt)Θa

− [Θb(1− ηt)(1− T )− T ]At(n
e
t )

1−α(1−net )α − gt
}
−Θ

[
a+ b(1− T )At(n

e
t )

1−α(1−net )α
])

+At(n
e
t )

1−α(1−net )αT − gt
}

− (1−net )
{

(1− ηt)
( 1−Φ

( net+1
1−net+1

)2

(1− ηt)Φ
( net+1

1−net+1

)2
+ ηt

{1
2

(1− τut )Atα(net )
1−α(1−net )α−1 − (1− ηt)Θa

− [Θb(1− ηt)(1− T )− T ]At(n
e
t )

1−α(1−net )α − gt
}
−Θ

[
a+ b(1− T )At(n

e
t )

1−α(1−net )α
])

+At(n
e
t )

1−α(1−net )αT − gt
}
− gt


+λ6

t

{
At(n

e
t )

1−α(1−net )α − cetnet − cut (1−net )− gt
},

where λi
t (for i = 1,2, ...,6) represents the multiplier associated with each constraint.

The constraints in the Lagrangian function have been rearranged to ensure that all

multipliers are non-negative at the steady state. Additionally, the FOCs of the govern-
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ment should also include the constraints to the Ramsey problem.19

19The derivation of FOCs of the Ramsey are available unpon request.

22


	e26a812b-1c92-4400-82d6-8a73128bc3bc.pdf
	Introduction
	Model
	Production and factor prices
	Individuals
	Government
	Resource constraint

	Calibration and steady state for the exogenous policy
	Optimal policy with commitment
	Ramsey problem
	Optimal policy

	Conclusions
	The DCE conditions
	The government budget constraint
	The Lagrangian function the government in Ramsey problem


