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1 Introduction

Beginning in 1999, the Chinese government rapidly expanded the previously constrained Chinese higher

education system. �e expansion increased the number of students allowed into Chinese universities by

over 40 percent in the �rst year alone. While education in China is heavily subsidized, costs to families of the

students were high relative to overall income and student loans were uncommon, requiring households to

pay these costs out of accumulated savings or current income (Shen and Li, 2003). In recent years, education

expenditures have accounted for nearly 10 percent of Chinese household expenditures (Chi and Qian, 2016).

�us, we examine evidence for an unintended consequence of the expansion: an increase in the rate of

household savings. China’s household saving rate has increased dramatically since economic reforms

began in 1978. Before the reforms, households typically saved less than �ve percent of their income. Saving

gradually trended up during the 1980s and 1990s, before rapidly accelerating a�er 2000. Now, households

save over twenty-�ve percent of their income, on average. Several theories have been put forward to explain

the high saving rates, including demographic changes (Modigliani and Cao, 2004; Curtis, Lugauer and Mark,

2015; Imrohoroglu and Zhao, 2018a; Ge, Yang and Zhang, 2018), income uncertainty (Chamon, Liu and

Prasad, 2013), private expenditures (Chamon and Prasad, 2010), economic reforms (He et al., 2018), and

gender-related issues (Wei and Zhang, 2011; Zhou, 2014). None of the theories fully explains the changes.

We provide evidence that the college expansion was an additional factor in the rise of household savings

rates in China.

To motivate our empirical approach and to clearly articulate the potential connection between education

expansion and saving rates, we present a simple two-period theoretical model of household saving. �e

model is designed to highlight college saving decisions in a two period world where there is uncertainty in

college admission. �e key implication is that when the probability of admission to college rises, saving

rises as well, for some households. �is leads us to a testable hypothesis that, conditional on other factors

which would determine the baseline saving rates prior to the expansion, families experiencing a larger

rise in expectation of a�endance will have higher saving rates. We exploit this intuition in our empirical

estimation.

We use China’s 1999 higher-education expansion as a natural experiment and estimate how the policy-

induced changes in the likelihood of college a�ected saving rates. Guided by our theoretical �ndings, we

focus on identifying families with school aged children whose expectation of college opportunities for those
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children changed. �ese families are likely to have higher saving rates - in part to catch up - than other

families, even those who would have expected to send their child to college prior to the expansion. We use

1995 and 2002 data from the China Household Income Project (CHIP). We use four distinct samples: families

with college aged children before and a�er the expansion and families with school aged children before

and a�er the expansion. We use the college aged samples to estimate models of college a�endance and

then use the primary school aged samples to estimate the savings model, using the change in probability

to measure the intensity of treatment. We estimate the savings models both prior to the expansion and

a�er the expansion. Much of our variation derives from di�erences in the timing and magnitude of the

expansion across provinces. While the expansion has been large across all provinces, in 2002, there was

substantial variation.

Our approach is consistent with other literature examining the impact of the higher education expansion.

For example, Che and Zhang (2018) use an approach similar to ours to show that the Chinese college

expansion increased human capital and improved productivity. Feng and Xia (2018) examine how the

college expansion a�ected technology adoption in Chinese �rms. Also, see Li and Xing (2010), Knight,

Deng and Li (2017), Li et al. (2017), and Hu and Bollinger (2017, 2021). �ese papers primarily focus on

labor market implications, while we connect college expansion to saving behavior.

Consistent with the theoretical model, our main �nding is that the expansion has an economically

and statistically signi�cant e�ect on household saving rates. A 10 percentage point increase in the college

probability increases the average household’s saving rate by 5.9 percentage points. �is result provides

evidence that the education expansion increased saving for households with school-age children. Our

results appear to be driven by households experiencing a large increase in the possibility of college, while

the few households who might always have planned on college had similar savings. Our main �ndings

are robust to a variety of alternative speci�cations including interactions with important demographic

variables, omi�ing provinces with the largest changes in enrollment rates and including households without

a dependent child. We also carefully consider other policy changes that occurred in China, including

housing reform, public healthcare reform, and the reorganization of State-Owned Enterprises.

�e rest of our paper is organized as follows. Section 2 documents the saving rates among Chinese

households and provides background on the education expansion. Section 3 presents the model of household

saving that motivates our empirical analysis. Section 4 introduces the data, and Section 5 discusses our

estimation strategy. Section 6 presents the main empirical �ndings. Section 7 contains additional analysis,
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and Section 8 concludes.

2 Saving and Higher Education in China

We are interested in how the expansion of higher education a�ects household saving decisions. In

this section, we document the large increase in Chinese household saving rates over time and provide

background on the relevant changes to education policy. �e remainder of the paper links these two

phenomena, both theoretically and empirically.

2.1 Household Saving Rates in China

�roughout the paper, we de�ne the household saving rate as

Saving rate =
Income − Expenditure

Income
= 1 −

Expenditure
Income

. (1)

Income is measured by self-reported total annual income, including wages, other income, and asset

returns. Expenditure is measured by total consumption expenditure. Both variables are available in China

Household Income Project surveys. We use current (unadjusted) prices throughout, except where noted.

Figure 1 plots the urban household saving rate in China from 1981 to 2011 using National Bureau of Statistics

data. Saving slowly trended up before 2000; a�er that, though, the saving rate exploded and the slope of

saving rate increased as well. In recent years, the typical Chinese household has been saving 30 percent of

their income, a truly astonishing number. �ere is wide-spread interest in understanding why Chinese

households save so much.

Several theories have been put forward. One strand of the literature has focused on the economic

reforms that have been ongoing since 1978. Chamon, Liu and Prasad (2013) argue that the reforms have

led to uncertainty over income, pensions, and healthcare, inducing Chinese households to save more

for precautionary reasons.1 As an example of this, He et al. (2018) show that the reform of state-owned

enterprises in the 1990s increased unemployment and other risks for Chinese households, generating a

dramatic increase in saving. Similarly, Choi, Lugauer and Mark (2017) show that high income growth

coupled with high income uncertainty helps to explain why Chinese households currently save so much

1See Chamon and Prasad (2010) for more on how the burden for many expenditures shi�ed away from collectives and onto
households. Also, see Yoo and Giles (2007).

4



more than US households. Other papers, including Song and Yang (2010), Lugauer and Mark (2013), Song

et al. (2015), and Curtis (2016), have studied the interaction between saving and aggregate growth within

the context of China.

A second strand of the literature has focused on the implications of China’s fertility policies. Modigliani

and Cao (2004) and Curtis, Lugauer and Mark (2015) appeal to the life-cycle hypothesis of household saving

to argue that the large demographic changes, caused in part by the One Child Policy, have increased saving

rates over time.2 Several papers have documented speci�c examples of how demographics impact saving in

China. Imrohoroglu and Zhao (2018b) argue that increases in expected old-age health costs and the aging

population act together to increase savings. Rosenzweig and Zhang (2014) present evidence showing that

the increase in the prevalence of co-residing elderly parents helps to explain household saving behavior.

Wei and Zhang (2011) and Zhou (2014) show that a gender imbalance in the sex-ratio has interacted with

life-cycle considerations to impact saving.

Our paper is related to these previous studies, in that the cost for higher education has shi�ed to

families and saving for college varies over the life-cycle.3 China radically and very rapidly altered its

higher-education policies, which allows us to study households that experienced a sudden change in their

expectations for sending their children to college. We next provide background on these policy changes.

2.2 Background on Higher Education Enrollment Policy

College admission in China is based purely on the Gaokao (college entrance exam) administered every

year in June. Students are admi�ed on a provincial basis, and the Ministry of Education decides the number

of students from each province through the coordination between local governments. �e enrollment rates

vary substantially across provinces. So, students compete for admission with other applicants within their

province. If a high school graduate fails to get into a college, they can retake the exam and reapply in the

following year. Due to the Cultural Revolution, the entrance exam was suspended between 1968 and 1978.

In 1978, China initiated sweeping economic reforms, including reinstating the college entrance exam and

enrolling new students into universities.

Figure 2 shows the number of students matriculating, total number enrolled, the number of college

2Also, see Bairoliya, Miller and Saxena (2018), Banerjee et al. (2015), Chao, La�argue and Yu (2011), Choukhmane, Coeurdacier
and Jin (2018), Curtis, Lugauer and Mark (2017), Jia et al. (2021), and Lugauer, Ni and Yin (2019).

3In a paper related to ours, Chen and Yang (2012) use the education reform in China to test the theory of precautionary saving.
Also, note that housing in China shares these characteristics; see Chen, Yang and Zhong (2020).
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teachers and sta�, and the number of higher institutions by year. �ere were over 400,000 new students

enrolled in 1978, and about 850,000 students total. �e number of students gradually increased until 1999.

�en, China instituted the higher education expansion, and enrollment exploded. In 1999 alone, the number

of newly enrolled students increased by more than 40 percent. Over 1.5 million high school students began

college in 1999, and by 2012 nearly 7 million students were starting college each year. Figure 3 plots this

unprecedented increase in college enrollment alongside the national enrollment rate. �e jump in the

enrollment rate a�er 1999 (from below 40 percent to over 60) is readily apparent. Our analysis focuses on

this sudden policy change.

�e central Chinese government designed and controlled the 1999 higher education expansion, and

it re�ected the government’s political objectives. China had experienced various social and economic

headwinds in the 1990s, including a sizable reduction in employment at State-Owned Enterprises. �e

children of the large Chinese baby-boom generation were facing a bleak employment outlook, and the

government was urged to �nd a solution.4 According to lore, Min Tang, an economist at the Asian

Development Bank in China, proposed enrollment expansion in a November 1998 le�er to Premier Zhu

Rongji. �e hope was that doubling college enrollment within three years would stimulate investment in

services, construction, and other related industries and would ultimately increase consumption (Wan, 2006).

It was also suggested that households could use their savings to pay for college tuition and expenses. �e

plan was implemented almost immediately. So fast was the enrollment policy changed that typical Chinese

households could not have anticipated its timing nor size. Moreover, as we show below, the policy had

a di�erential impact across households. �e increase in enrollment rates di�ered by province as well as

by other observable household characteristics. We exploit the massive policy change to estimate how the

expansion in higher education a�ected household saving behaviors.

�e link between education and saving that we propose is a simple one. Households had to save in

order to a�ord college tuition and expenses. Student loans were not readily available (Wang et al., 2014),

and while the prevalence of college increased, so did the cost.5 Figure 4 plots the total annual tuition and

fees per student (in current prices) for di�erent types of education over time. Due to compulsory education

laws, the cost of a�ending elementary school and middle school remained close to zero. In contrast, the

4Even though the One Child Policy went into e�ect before 1980, the sheer size of the previous generation meant that in
aggregate they still had many children reaching adulthood.

5Credit constraints o�en bind even when loans can be obtained by some. See Keane and Wolpin (2001), Cameron and Taber
(2004), Carniero and Heckman (2009), Brown, Karl Scholz and Seshadri (2012), Sun and Yannelis (2016) and Malkova and Braga
(2018) for example.
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already high tuition and fees for college went up by a factor of four. Education was (and remains) a major

expenditure category for Chinese households (Chamon and Prasad, 2010). According to Yao et al. (2011),

most Chinese households save for education motives, and Wei and Zhang (2011) show that 76 percent of

single-female-child households save for education.

�e college expansion reform implemented by the Ministry of Education of China serves as a good

natural experiment for analyzing the impact of education expansion on household saving. First and foremost

it was a large exogenous shock. Second, the magnitude of the expansion varied by province even though it

was implemented nation-wide. Each province received a di�erent “quota” to determine how many students

were to be admi�ed, and families could not easily relocate due to the Hukou registration system. �us,

the change in the expected probability of a�ending college depended on geography; however, as we show

below, other household characteristics ma�ered, as well. Our empirical strategy leverages the exogenous

variation in expected enrollment rates at the household level. Before detailing our approach for analyzing

the data, we next present a theory for why an expansion in higher education relates to household saving

behavior.

3 A Model of Households Saving for College

�is section contains a simple two-period model of household saving decisions. Our goal is to motivate

our empirical analysis by presenting an explicit theory showing how enrollment rates can impact saving

decisions. �e key choice by households in the model is whether or not to save enough to cover college

tuition and expenses. An expansion in college opportunities induces some families to increase their savings.

For tractability, we consider households with log utility over consumption C in period 1 and expected

consumption C′ in period 2.

U = lnC + E[lnC
′
]. (2)

�e household receives income Y in period 1, which is split between consumption and saving S. �us,

the budget constraint in the �rst period is

C + S = Y , (3)

where households begin life with no assets and saving must be positive. We abstract from discounting future
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utility and set the return on saving to zero, as these considerations do not materially alter the analysis.

�e household saves in order to consume in period 2, but also to potentially pay college tuition for their

child. �e saving decision is made before knowing whether or not their child will be admi�ed into college.

However, the household does know the probability p that their child gets in (where 0 < p ≤ 1). Within the

model, we interpret the education expansion as an increase in p. When a child is accepted into college, the

household can pay tuition and expenses � out of savings. If the household has not saved enough, S < � ,

then the child cannot a�end college. �e household’s second period budget constraint is

C
′
= S, (4)

if S < � . If S ≥ � , then, with probability 1 − p the budget constraint remains C′ = S. But, with probability p,

if S ≥ � , then the second period budget constraint becomes

C
′
= S + � − � , (5)

where � is the bene�t from sending a child to college.

We assume that the bene�ts of sending a child to college outweigh the costs; thus, � > � > 0, and if S ≥ � ,

an admi�ed child always enrolls in college. �ere are many other ways to model the bene�ts from college,

but this modeling choice is tractable and easy to interpret. �e household must decide whether it wants to

consume less in period 1 in order to have enough saved up to potentially pay college tuition � . �e bene�t

� can be taken literally as the incremental increase in old-age support from having a college-educated child,

but also more broadly to include non-monetary bene�ts.

With this set-up, we can examine how household saving decisions change in response to the policy

of increasing the enrollment rate p. Consider a household that is saving too li�le to send their child to

college, S = Y /2 < � . For this household, the marginal utility of consuming in period 1 exceeds the expected

marginal utility of saving for college. Even if their child is accepted into college, the household will not

obtain � in the second period. However, for this low-saving household, an increase in p could induce the

household to save more (enough to cover tuition � ). �at is, an increase in p increases the expected utility

of saving for college. �e exact p in which the household is indi�erent between saving � (and possibly

sending their child to college) and continuing to save less than � is given by the following proposition.
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Proposition 1 (�reshold p) For a household with Y < 2� , the expected utility from saving � and saving

less than � become exactly equal at pt > 0, where the threshold pt is given by:

p
t
=

ln
[

Y
2

4(Y−� )� ]

ln
�

�

. (6)

�e key implication from Proposition 1 is that as higher education is expanded (p increases), a low-

saving household (saving less than � ) will start saving � once p reaches the threshold pt .6 �is theoretical

result helps to motivate our main empirical strategy, in which we estimate the idiosyncratic increases in p

across households and quantify how changes in p impact saving.

An increase in p may not impact all households in the same way, though. Households with older

children or no children might be a�ected di�erently, or not at all. �e model could be expanded to consider

these additional household types; however, the remainder of the paper focuses on households with young

children. Even among households with young children, the impact could di�er. Some families, experiencing

a smaller increase in p, may not hit their threshold, leaving their saving behavior unchanged.7 Our empirical

analysis exploits variation in the (estimated) changes in p across households (as suggested by the theoretical

model) to estimate how the change in college probability a�ects household saving. We introduce the data

next and then provide the full details of our empirical strategy.

4 �e Data

We use household level information from the China Household Income Project (CHIP).8 �e CHIP

consists of repeated cross-sections of data from household surveys that were conducted in �ve waves

across 12 provinces. It is the most widely-used micro data set on Chinese households. �e survey contains

questions on income and expenditures, as well as other household characteristics such as geographic

6We derive Proposition 1 in Section A of the Online Appendix in a straightforward way. We �nd the threshold p by equating
the lifetime utilities from either saving for college or not. �e Appendix also shows that the threshold pt decreases with the
bene�ts derived from college � , increases with college costs � , and decreases with income Y , over the relevant range of variable
values.

7Another set of households (e.g. with Y > 2� ) may have been saving enough to send their children to college, S ≥ � , prior
to the education expansion. �ese high-income households could even reduce their saving (but only as low as � ) as p goes up.
We show this in the Appendix, and the result is intuitive. An increase in p for a household already saving more than � merely
increases the chance of obtaining � . �is increase in expected income in period 2 lets the household consume more (and save less)
in period 1.

8As mentioned above, the education expansion likely impacted some types of households di�erently than those with young
children. �erefore, using micro data is critical to our identi�cation strategy; it also allows us to net out other factors a�ecting
saving that might be correlated with the education expansion (e.g. income). We return to these issues below.
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location, number of children, and educational a�ainment. We use the 1995 and 2002 waves of urban

households, which bracket the 1999 college expansion.

�e raw data contains 6,929 household observations in 1995 and 6,835 in 2002. We focus on households

with school-age children, but we also make use of households with college-age children. We de�ne school-

age as between 6 and 18 because it covers the usual elementary through high school years. We de�ne

college-age as between 18 and 23, and consider all households containing any college-age child as a college

household. Households with children between 6 and 18 (but none between 18 and 23) count as school-age

children households. We do not use households in which all children are older than 23 or younger than 6.

To hone in on prime-age workers, we drop households whose head’s age is less than 25 or above 60.

Our key outcome of interest is the saving rate, as calculated for each household using Equation (1).

We drop the few households that changed Hukou a�er the expansion but before their children took the

college entrance exam. We also drop households from the 2002 sample in which a child took the exam

before 1999 (when the expansion began) because we will use the households with college-age children to

estimate the change in the likelihood of college enrollment (due to the policy). �e �nal data set consists

of 2,900 school-age children households and 1,218 college-age households in 1995 and 2,357 school-age

children households and 973 college-age households in 2002.

Table 1 reports summary statistics by household type (college or school-age children) for 1995 and

2002, using current (unadjusted) prices. �e average saving rate for school-age children households rises

considerably between 1995 and 2002, more than a 30 percent increase from 10.7 to 14.2. As the large

standard deviations a�est, there is ample variation in saving across households to exploit. In the remainder

of the paper, we link the saving behavior to the expansion of higher education. Note, that over the same

time period, the average saving rate among households with college-age children actually decreased. We do

not directly study this decrease, but it might be related to the larger share of college-age children a�ending

college in 2002 (18.3 percent) versus 1995 (10.1 percent). We use this observed increase in college a�endance

to estimate the changes in the expectation of a�ending college for younger children.

�e remainder of Table 1 reports the means and standard deviations for the control variables that we

include in our regressions.9 Many of the controls also had large changes over time. For example, China’s

rapid growth pushed up incomes, assets, and expenses. Other changes can be traced to speci�c policies.

�e decreasing number of children was likely due to fertility policies set in the 1970s. While changes in

9Appendix B provides de�nitions for each variable.
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home ownership and employment at State-Owned Enterprises (SOEs) can be traced to privatization policies

enacted in the late 1990s (Chen, Yang and Zhong, 2020; Berkowitz, Ma and Nishioka, 2017; Chen and Wen,

2017). Importantly, we not only control for variables related to these other policy initiatives, but we also

allow their impact on saving rates to vary over time. We also run several additional robustness checks to

show that these other policies do not drive our results.

As mentioned, we use the sample of households with college-age children to estimate the change in

college probability. However, since quotas for college admi�ance were set at the province level, we also

use province speci�c information on enrollment rates. For each year and province, we approximate the

enrollment rate with the ratio of new college students to the number of senior high school graduates.10

Even though it is possible that students go out of their home provinces for college, the vast majority of

them remain in their home provinces. To support the idea that college enrollments are correlated with

college probabilities, we supplement our analysis using the Census 2000 data. Appendix Table C1 shows

the percentage of college students in a province that are from this province. We use number of college

students from the province divided by total number of students a�ending college in that province. In most

cases, more than 70% of college students in that province were originally from that province. Municipalities

like Beijing have smaller shares due to a larger higher education system therefore they admit more students

from other provinces. We address this issue in robustness checks by dropping households reside in Beijing.

Using the Census 2000 data we �nd supportive evidence that the provincial level college enrollment rates are

good predictors for college probabilities. We select school-age people (18-22) and merge college enrollment

rates in the college-going year with each individual. �en we perform probit analyses with di�erent

speci�cations to see whether they can meaningfully determine the likelihood of going to college. �e results

are in Appendix Table C.2.11 �e estimates for provincial enrollment rates across columns are statistically

signi�cant, which provide a consistent story that enrollment rates at the province level can predict college

status.

Figure 5 shows the estimated college enrollment rates from the 12 provinces represented in our dataset

from 1990 to 2002. In general, there is an upward trend, although many provinces dip just prior to the

expansion due to the cohort e�ect where more high school students graduated starting in 1996. A�er

10As far as we know, publicly available data on provincial college admission rates does not exist. Fan et al. (2017) uses
university-speci�c cuto� scores collected from newspapers and websites to examine college expansion in China, and Hu and
Bollinger (2017) use the number of people taking the college entrance exam and subsequent enrollment at the national level.

11Linear regressions have similar results.
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1998, enrollment rates increase for all provinces. But neither the enrollment rate levels nor the changes

in enrollment rates are uniform across provinces. �ese di�erences in enrollment changes were driven

by policy, and they therefore help us to identify the impact on savings. �e next section (Equation 11, in

particular) provides further details.

5 Empirical Approach

�e theoretical model in Section 3 emi�ed a straightforward relationship between the policy-induced

change in a household’s expectation of college a�endance and its saving rate. However, the available

data (comprised of repeated cross-sections) does not track the same households over time, and it does

not contain a measure of the expected probability of a�ending college. Ideally, we would estimate a

di�erence-in-di�erences model where we would have an indicator for families who were a�ected by the

policy. Some families were still not able to send their child to college (e.g. if their child still did not meet the

academic criterion). Some families met the criterion for entrance prior to the expansion. �us, our ideal

speci�cation would be a di�erences-in-di�erences speci�cation:

SRijt = �Postt + Treatij + �TreatijPostt + X ′

ijt
� + �j + uijt . (7)

�e dependent variable is the saving rate (SRijt ) for household i from province j in year t . Postt is

a dummy variable that equals one if the household is observed in year 2002 a�er the expansion, i.e.,

Post2002 = 1. Treatij is also a binary variable that equals one if the household was a�ected by the policy.

�e vector Xij not only contains the control variables listed in Table 1 but also a quadratic function of

household income due to the nonlinear relationship between income and saving rate (Hugge� and Ventura,

2000). Vector �j represents province �xed e�ects, and uijt captures measurement error. �e coe�cient 

measures any di�erence between the treated and control group prior to the treatment. �e coe�cient �

measures a shi� in savings before and a�er treatment not associated with treatment. �e coe�cient �

is the treatment e�ect. Alternatively, estimates could be obtained by two regressions, one for each time

period with the treatment indicator in each. �e treatment e�ect is then the di�erence between the two

coe�cients on treatment (Post - pre). �is la�er speci�cations is algebraically equivalent to interacting the

Post variable with all X ’s, and thus allows for di�erences in response to other variables.

�e problem, however, is that we cannot directly identify, in families with school aged children, who
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would �nd their expectation of college a�endance changed. �us we do not have a treatment indicator

readily measured. To address this we estimate models of college a�endance using the sample of families

with college-age children. �e di�erence in the predicted probabilities serves as a measure of the treatment

variable, we label as Δpij . We use the provincial enrollment rates for the families to identify the expansion

impact. We then estimate the following Equation (8) twice; once using the 1995 sample of households with

school-age children and once using the 2002 sample of households with school-age children.

SRij = �Δpij + X ′

ij
� + �j + uij . (8)

�e coe�cient (� ) on the change in college probabilities (Δp) is our key parameter of interest. We

obtain two estimates, one for 1995 (prior to the policy change) and one for 2002 (a�er the expansion). In

each separate regression, � measures how much of a di�erence having a higher Δp makes for saving. �e

di�erence between the two estimates, �2002 − �1995, then, is similar to a di�erences-in-di�erences estimate,

with the di�erence a�ributable to the education expansion.

To see how this compares to a di�erence-in-di�erences estimator, we consider Equation 7 in each of

the two time periods. In the post period, Equation 7 resolves to

SRij1 = � + ( + � ) Δpij + X ′

ij1
� + �j + uij . (9)

�us the coe�cient on our proxy for treatment, Δpij , in the post period is  + � . For the pre-period,

Equation 7 resolves to

SRij0 = Δpij + X ′

ij0
� + �j + uij . (10)

�e coe�cient corresponding to � is the di�erence between the coe�cient on Δpij in each period. As

noted above, we do not have the ideal treatment variable. We use the di�erence in probabilities as a measure

of the likelihood that a particular household would be a�ected by the change in test score cuto�.

Note that the coe�cients (� and �’s) are estimated separately for 1995 and 2002. �e impact from the

controls can vary over time.12 Recall, for example, that the housing market changed during the late 1990s.

12�us, the use of micro data allows us to net out changes in the relationship between other observables and saving behavior
by households with young children in a way that would not be possible with only aggregated provincial data. Relatedly, as we
discuss below, we can estimate a household speci�c change in enrollment probability.
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Our regressions allow the relationship between home ownership and savings to change, accordingly. We

return to housing (and other) reforms in Section 7.1. Alternatively we could have simply regressed the

saving rates on the probability of a�endance in each year, and di�erenced the coe�cients. Unsurprisingly,

the results are similar, however this is not exactly a di�erence-in-di�erences estimate, as it forces the

coe�cient on treatment to be zero prior to the treatment period. We prefer our approach, and focus on that

methodology here. �e alternative approach is available from the authors, and indicates a larger e�ect.

To construct Δpij we estimate Equation (11) two times, once using households with college-age children

in the 1995 sample and separately using the 2002 college-age households.

pij = X
′

ij
� + f (ERi) + �j + �ij . (11)

�e dependent variable (pij ) equals one if the household’s college-age child is enrolled in college, and

zero otherwise. �e share of college-age children a�ending college jumps from about 10 percent in 1995

to over 18 percent in 2002; see Table 1. �e control variables are the same as above, and � represents a

full set of province �xed e�ects. f (ERi) is a polynomial function of enrollment rates. Note that ERi is the

household speci�c enrollment rate corresponding to the year that the household’s child took the college

entrance exam in province j. �e enrollment rate is not only di�erent across provinces, but also di�erent

for households if their children’s college-going years are di�erent.

With estimates of � ,  , and � from both 1995 and 2002 in hand, the second step is to calculate the

predicted probability of college enrollment, p, for each household in the subset of families with young (age

6 to 18) children. To do so, we plug in the observable data (Xij and the province) into the estimated version

of Equation (11) to get an estimate of p for each household with young children.13 We do this twice for

each household (and for both the 1995 and 2002 samples) - once using the vector of coe�cient estimates

based on 1995 college-age households and once using the estimates from 2002. We then use the di�erence

in the two estimated probabilities as our measure of the household’s change in the expected probability of

sending their children to school. Speci�cally, ER2002
j

is assigned to households with school-age children in

province j in 2002 and ER1995
j

is assigned to households with school-age children in province j in 1995.

Δpij = X
′

ij
⋅
(

̂
�
2002

−
̂
�
1995

)
+ (̂

2002ER2002
j

− ̂
1995ER1995

j ) + (

̂
�
2002

j
−
̂
�
1995

j )
. (12)

13�ese children had not yet taken the college entrance exam, so we use the survey year enrollment rate for ER.
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We assume that the variation in Δp across households was exogenously driven by the higher education

expansion. If this were strictly true, then we would only need to calculate Δp for the 2002 households

and estimate Equation (8) one time. However, the treatment intensity could have been correlated with

unobservable household characteristics. �us, we estimate Δp and � for the 1995 households in order to

di�erence out any spurious (or pre-existing) correlation between household saving and Δp. In a sense, the

Δp estimates for the 1995 households act as a placebo to check the e�cacy of the treatment on the 2002

households.

Our other identifying assumption is that households experiencing di�erent treatments (low changes in

college probability versus high) would have had similar trends in their saving rates if the college expansion

had not occurred. In Section 6.2, we use aggregate data to provide evidence that the saving rate trends were

in fact similar across households in the years leading up to the college expansion.

6 Higher Education Expansion’s E�ect on Saving

�is section reports our main �ndings, which are obtained by estimating Equation (8) via ordinary least

squares and Equation (11) as a probit model. According to our estimates, a 10 percentage point increase in

the expected probability of a�ending college leads to a 5.9 point increase in the average household’s saving

rate. �e estimates are statistically signi�cant and robust to a host of speci�cation alterations. We begin by

discussing the probit model.

6.1 Who Goes to College?

�e 1999 higher education expansion increased college opportunities for nearly all families. To calculate

household-speci�c changes in the expectation of college a�endance, we �rst estimate Equation (11) using

the subset of families with children in their college years (age 18 to 23), separately for 1995 and 2002. �e

dependent variable is the dummy variable indicating whether a household has a college child, and the

controls include all those listed in Table 1, as described above. �e Appendix reports the probit estimate

details.

We then use the resulting coe�cient estimates from Equation (11) to calculate an expected college

probability for each household with young children (ages 6 to 18). Figure 6 shows the distribution of

predicted college probabilities for the 2002 households using both sets of estimated coe�cients. �e
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distribution shi�s to the right when using the 2002 coe�cients. A�er the 1999 college expansion, the

predicted probability of a�ending college increases markedly. �e increase is mostly driven by the increase

in provincial enrollment rates, but other factors ma�er, too.

Finally, we calculate the change in college probability using Equation (12). Again, we do this for both

the 1995 and 2002 households with young children. To get an initial sense of the relationship between

the change in college probability and saving rates, we also regress the household speci�c saving rates on

the controls listed in Table 1 (for the 2002 households). Figure 7 plots a ��ed curve (smoothed by a local

polynomial regression (Fan and Gijbels, 1996)) of the residuals against the change in college probability. �e

curve lines up closely with the predictions of our theoretical model. Small increases in college probability

appear to be less correlated with saving. However, once the change becomes large enough, saving rates are

higher, too. We next estimate this relationship using a quasi-di�erence-in-di�erences approach, in order to

net out unobservable factors for households experiencing di�erent changes in college probability.

6.2 �e Main Empirical Findings

Table 2 reports the main regression results based on Equation (8). �e estimate of � (the marginal e�ect

of the change in college probability) for the 2002 sample equals 0.486. �e e�ect on saving is quantitatively

large and statistically di�erent from 0 at be�er than the 5 percent signi�cance level. Households for which

the probability of a�ending college went up saved more. �e estimate for the 1995 sample is much smaller

(-0.108). Recall, the 1995 sample was not (yet) actually subject to the college expansion, while the 2002

sample was. �us, we interpret the di�erence in the two coe�cient estimates as the e�ect due to the policy

change. �is ‘di�erence-in-di�erences’ (DD) estimate equals 0.594, and it is statistically di�erent from zero.

Taken literally, the DD estimate implies that, on average, a 10 percentage point (policy driven) increase in

the expected probability of college increased the typical households saving rate by about 5.9 percentage

points. �is e�ect is very large, but given the dramatic increase in saving observed in China a�er 2000, it

is not implausible. Also note, the impact on aggregate saving is not straightforward to calculate because

households with older children or no children likely reacted to the policy changes, possibly through general

equilibrium e�ects on future employment or wages. �e alternative speci�cation is pooling the two years

together and interact each variable with the year dummy including provincial variables such as population,

urban employment, and GDP growth rate. We provide the result in Column (3) and it shows similar estimate

compared to the more preferred �exible speci�cation. Chamon and Prasad (2010) compare households
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with di�erent age children and �nd that the e�ect of having a school age child increases saving rate by

2 percentage points before 1999 and 4 percentage points a�er 1999. �e di�erence is approximately 2

percentage points. However, they do not utilize cross-province di�erences and examine the saving rate in

an aggregate level.

Table 3 reports two sets of robustness checks.14 All the regressions include the full set of controls, but

we do not report the coe�cient estimates to save space. In the �rst set (columns 1-4), we drop households

residing in Beijing (columns 1 and 2) and Chongqing (columns 3 and 4). We omit Beijing because it has the

largest higher education system in China. �e overall enrollment rates exceed one which means it absorbs

more college students than its own high school graduates. It can also be seen from the Appendix Table C1

that local students have much smaller percentage compared to other provinces. We omit Chongqing because

by the year 1995 it was still part of Sichuan Province. It became a municipality in 1998, in order to ensure

that our estimate is not driven by relative larger size of colleges a�er Chongqing became a municipality, we

omit it to test the robustness. Dropping Beijing and Chongqing is somewhat arbitrary, but our estimates

for the changes in college probability are largest for households in these two provinces, on average (see

Figure 5 and Appendix Table C.4). �e resulting DD estimates are smaller than our main DD estimates;

however, the estimated e�ect is still very large and statistically signi�cant. We retain the households from

Beijing and Chongqing in the remainder of our analysis.

�e second set of robustness checks adds households with zero dependent children in the sample. If it is

the case that households with dependent children were expecting increases in college probability while in

contrast households without children were not a�ected by such expansion, we should expect an even larger

e�ect.15 Again, we �nd that the increase in college probability leads households to save more.16 We assign

Δp = 0 to all households without dependent children, which has 686 households in 1995 and 633 households

in 2002. �e inclusion of this group results in an estimated impact of 8.34 percentage points, compared to

our baseline result of 5.94. Overall, the results across the robustness checks reported in Table 3 reinforce

our main results. �e number of observations is less than in the main regressions, but the e�ects remain

statistically signi�cant and quantitatively large. �e empirical results in Tables 2 and 3 are consistent with

14As an additional robustness check, we also have conducted a standard placebo check by randomly assigning households to
di�erent provincial enrollment rates. We �nd no signi�cant impact on saving, providing additional support for our main results.

15Age-savings pro�les show supportive evidence for households without children do not respond to the college expansion. �e
�gures are in Appendix E.

16We also conducted the analysis using zero dependent child households as control group and households with child as
treatment group. We found small positive impact. �e results are available upon request.
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the intuition coming out of our structural model that low-saving households (S < � ) experiencing a large

enough increase in the likelihood of college (p) will start to save more (i.e. Proposition 1).

We end this section by revisiting our identi�cation strategy. A critical assumption for the di�erence-in-

di�erences framework is that the di�erentially treated groups were not trending (before the treatment) in

ways correlated with the treatment.17 In our case, the concern is that the types of households experiencing

large increases in their college probability were also the types of households already increasing their savings,

anyway. �is concern is valid, and we can even imagine that the policy makers might have wanted to target

the treatment towards households with increasing rates of savings because these households would be

most able to pay for college. With the cross-sectional data at hand, we cannot directly check the micro-data

for pre-trends; however, we can take a more aggregated look at the data. Figure 8 plots changes in the

average household saving rate before the education expansion (from 1995 to 1998) against enrollment rates

during the enrollment increase (1998 to 2002), for each province. �ere exists li�le correlation, and the

��ed line actually reveals a slightly negative relationship. In other words, the policy did not selectively

increase enrollment rates more for the provinces in which saving rates were already growing the most

before the policy was enacted. Recall that the household-level estimates for the change in college probability

(Equation (11)) were a function of the provincial enrollment rates. So, from this perspective, the treatment

on individual households does not seem to depend on their pre-policy saving behavior. �us, we conclude

that our analysis is not picking up pre-trends, but, instead, the saving behavior is driven by the response to

changing college opportunities.

7 Other Explanations for China’s High Saving Rates

�is section examines the other main explanations for China’s high household saving rates put forth

in the literature (see Section 2). First, we examine policy changes enacted around the same time. �en,

we examine demographic changes. As noted above, our regressions already include a number of controls

aimed at accounting for these related factors.18 Moreover, we think these other factors were unlikely to be

linked to the pa�ern of increased college opportunities. However, since the policy reforms and demographic

17Another critical assumption is that households did not select into experiencing a higher increase in college probability, for
example, by moving across provinces. �is is unlikely to have occurred because of the speed of the policy implementation and
the Hukou restrictions on migration. Just to be sure, we have checked that our results do not change when we remove the few
households in the sample that changed their Hukou a�er the policy.

18Our main regressions also allow the coe�cient estimates on these controls to change over time.
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changes were so big and also impacted household saving, we now go beyond simple control variables and

allow for interactions with our variable of interest. �roughout the many speci�cations, the impact of

higher education expansion on saving rates remains large and statistically signi�cant.19

7.1 Other Reforms

We begin by interacting the change in college probability (allowing for heterogeneous e�ects) with

the variables related to three other large reforms: SOE reform, housing reform, and healthcare reform.

Speci�cally, we estimate

SRij = W ′

ij
� + � ⋅ Δpij + � ⋅ Zij +  ⋅ Δpij ⋅ Zij + �j + uij , (13)

where Zij represents a dummy variable capturing either SOE job status, public health coverage, or private

house ownership (each is considered separately). VectorW is the vector X , including all covariates except

Z .20 �en, )SRij/)Δp = � + ⋅Zij is the marginal e�ect for each household. We report the average marginal

e�ects, based o� of the marginal e�ects across di�erent Zij ’s. We are interested in whether controlling

for the heterogeneous impact across Z (i.e. the exposure to other reforms) alters our estimate (� ) for the

education expansion e�ect, and we �nd that it does not.

7.1.1 Employment at a State-Owned Enterprise (SOE)

Public sector jobs used to be part of the so-called “iron rice bowl” of social support. �e SOE reform

in the 1990s, however, led to massive layo�s and made even incumbent SOE workers less secure in their

employment. As discussed above, several papers have shown that the new risk led to an increase in

precautionary saving. If the households that experienced large increases in the likelihood of college were

also facing greater employment risk, then our estimates could be con�ating the two channels. Columns

(1) and (2) of Table 4 provide evidence against this possibility. �e coe�cient estimate for Δp (0.424) in

2002 is close to the main estimate, even a�er controlling for the interaction with SOE status. Note, the

interaction term is positive in both years, but small and statistically insigni�cant. �e bo�om line is that

the DD estimate (5.97 percentage points) remains large and close to our baseline result.

19�e Appendix also reports triple di�erence-in-di�erence estimates, which leverage these other factors a�ecting saving rates
to further di�erence out potential trends coming from a third, omi�ed, dimension (Imbens and Wooldridge, 2009).

20To save space, the tables below do not report the coe�cient estimates for the controls.
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7.1.2 Public Health Coverage

Healthcare is another motive for precautionary saving (Chamon and Prasad, 2010), as well as life-cycle

saving. Access to public health coverage has been in �ux in China due to policy changes, migration and

Hukou regulations, and population aging. Columns (3) and (4) of Table 4 report estimates controlling for

heterogeneous e�ects based on having public health coverage. �e resulting DD estimate of 0.618 is actually

slightly higher than our baseline estimate. Interestingly, the coe�cient estimate for the interaction term

�ips signs and becomes statistically insigni�cant a�er the college expansion.

7.1.3 Home Ownership

China also reformed its housing market in the 1990s. By 1998, most families were allowed to own their

homes, and many households saved in the form of housing or in order to buy housing (required down

payment rates were high). Again, as with the other reforms, we think that a connection between housing

reform and exposure to the higher education expansion is unlikely at the household level. Columns (5) and

(6) in Table 4 indicate that controlling for the interaction between the change in college probability and

home ownership has li�le impact on our main estimate. �e DD estimate (0.628) remains very large.

7.2 Household Demographics

We next consider regressions that control for interactions with variables capturing household demo-

graphic characteristics. We still apply the approach embodied in Equation (13), le�ing Z represent the

various demographic factors of interest.

7.2.1 Number of Children

China enacted the One Child Policy in 1978, although enforcement of the policy varied over time and

by location. Several papers have shown that Chinese households with fewer children (i.e. one) tend to save

more and have drawn a connection between China’s fertility policies and high saving rates. One reason why

single child households might save more is to invest in their child’s college education (a quantity/quality

tradeo� similar to Becker and Lewis (1973)). In order to examine the potential heterogeneous e�ect across

households with di�erent numbers of children, we de�ne a new variable Single that is equal to one if there

is only one dependent child and zero if there are two or more children. We re-estimate Equation (13),
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interacting the new variable (Z = Single) with the change in the probability of college.

Table 5 columns (1) and (2) present the results. �e resulting DD estimate for the average marginal e�ect

equals 0.616, close to our baseline result. Note, the coe�cient estimate on Single, while not statistically

signi�cant before the education expansion, is close to what Lugauer, Ni and Yin (2019) estimated, a 2.4

percentage point decrease in saving rates due to each additional child using a di�erent data set and di�erent

estimation methodology.

7.2.2 Sex Composition

Some Chinese households may prefer having a son over a daughter because sons traditionally support

their parents in old age. Relatedly, the One Child Policy may have led to the gender imbalance now prevelant

in China. Households with sons invest di�erently for their child’s education and also for marriage and

housing purposes. Wei and Zhang (2011) show that these factors have had a large impact on household

saving rates in China.21 �erefore, we next interact college probability with a variable (Z = Male) that

equals one if a household has only male children and is zero otherwise. We count mixed gender households

(of which there are few) as non-male households. Columns (3) and (4) of Table 5 suggest that the male child

e�ect is quite small. Moreover, our estimate of the college expansion e�ect (DD=0.605) remains large.

7.2.3 Life-Cycle Saving and Age E�ects

Simple life-cycle theory predicts that households of di�erent ages can have di�erent saving pa�erns.

�e younger households in our sample (household head with an age closer to 25) might be net borrowers,

while older households (age close to 60) rapidly accumulate assets in anticipation of retirement. �e older

the household head, the closer the child is to college age, on average. To address this, we next interact

the household head’s age (Z = Age) with the change in college probability. Columns (5) and (6) of Table 5

present the results. Once again, the DD estimate (0.611) remains similar to our baseline result.

In summary, the 1999 higher education expansion had a large e�ect on household saving rates, and

this �nding holds across households with di�erent exposures to other reforms and di�erent demographic

characteristics. While the economic reforms and demographic factors likely also impacted household saving

(our regressions do not rule out these alternative stories), the increase in college opportunities had an

additional e�ect above and beyond these other explanations.

21Cai et al. (2019) and Zhou (2014) also discuss related issues.
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8 Conclusion

In this paper, we exploit the policy-induced increase in college enrollment to estimate the impact

on household saving rates in China. We �nd that the expansion in higher education resulted in higher

household saving rates, especially for previously low-saving households experiencing a large increase in

the probability of sending their children to college. �rough this saving channel, the college expansion

likely a�ected China’s economic growth rate and international capital �ows. Our �ndings are robust to

a host of speci�cation modi�cations, as well as to controlling for other concurrent policy changes and

on-going demographic changes.

China’s education expansion was unique in several ways. �e policy change was large and swi�ly

implemented, and college enrollment levels were relatively low before the reforms. Also, China had strict

fertility controls at the time, e�ectively shu�ing down the quantity channel in the classic fertility theory of

a quantity/quality trade-o�. �ese characteristics helped inform our estimation strategy, but it remains

a question as to whether our �ndings are applicable to other countries and situations. Similarly, our

regressions necessarily capture the short run responses, from when the policy was new and unexpected,

rather than the long-run response. We leave an exploration of these important issues to future research.

Understanding the link between saving and education is important and informative for policy makers for

many reasons. First, understanding saving behavior itself is, of course, important, and education expenses

are a key part of household expenditures, over 10 percent on average in China. Second, many countries

including the U.S. are debating whether to increase access to higher education, and it is natural to question

how the additional schooling will be �nanced. Research is needed on how the expansion of education

a�ects the economy and how households respond to the increase in college opportunities. Our story is

straightforward. Households save to pay for college. Expanding higher education means that more families

will expect their children to a�end university; hence, these households save more.
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9 Tables

Table 1: Summary Statistics by Year and Children’s Age

School-Age College-Age

1995 2002 1995 2002

Saving rate 0.107 0.142 0.141 0.128
(0.226) (0.342) (0.238) (0.334)

Child college a�ainment dummy 0.101 0.183
(0.301) (0.387)

Controls
Number of kids 1.111 1.076 1.631 1.159

(0.323) (0.267) (0.630) (0.404)
Number of elderly 0.0838 0.0878 0.0755 0.0647

(0.313) (0.340) (0.279) (0.262)
Private house 0.410 0.782 0.475 0.757

(0.492) (0.413) (0.500) (0.429)
Housing accumulation fund 0.441 0.543 0.424 0.540

(0.497) (0.498) (0.494) (0.499)
Age 39.74 39.94 50.10 47.27

(5.058) (4.911) (4.638) (3.273)
Gender 0.633 0.652 0.664 0.638

(0.482) (0.477) (0.472) (0.481)
Currently employed 0.980 0.923 0.860 0.853

(0.140) (0.267) (0.347) (0.354)
College degree 0.066 0.110 0.100 0.050

(0.247) (0.313) (0.300) (0.219)
SOE job 0.822 0.325 0.825 0.342

(0.383) (0.468) (0.380) (0.475)
Public health 0.703 0.636 0.709 0.680

(0.457) (0.481) (0.454) (0.467)
Employment tenure 15.80 13.58 21.41 16.32

(7.425) (8.613) (10.23) (11.60)
Years of schooling 10.45 11.46 10.32 10.29

(2.984) (3.004) (3.651) (2.881)
Spouse years of schooling 9.657 10.67 8.714 9.582

(3.476) (3.571) (4.148) (3.439)
Annual income 1.349 2.244 1.655 2.335

(0.705) (1.408) (0.900) (1.394)
Annual expenses 1.175 1.805 1.379 1.901

(0.624) (1.222) (0.797) (1.133)
Total assets 1.076 3.954 1.454 4.056

(1.473) (10.05) (3.932) (5.415)

Observations 2,900 2,357 1,218 973

Notes: �is table reports means for the 1995 and 2002 CHIP data, by household type.
School-age households report having at least one child aged 6-18 and none older.
College-age households have at least one child aged 18-23. Standard deviations are in
parentheses. Income, expenses, and assets are in 10,000s of yuan at current (unadjusted)
prices.
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Table 2: College Probability’s E�ect on Household Saving Rates

(1) (2) (3)
1995 2002 Pooled

Δp -0.108 0.486** -0.068
(0.077) (0.241) (0.081)

Post 0.069
(0.481)

Post × Δp 0.489**
(0.240)

No. kids 0.008 0.014 0.006
(0.010) (0.016) (0.009)

No. elderly people -0.004 0.006 -0.004
(0.006) (0.006) (0.005)

Private house 0.007 -0.036** 0.006
(0.006) (0.016) (0.006)

Housing accumulation fund 0.002 -0.001 0.001
(0.003) (0.012) (0.003)

Head gender 0.005 0.028*** 0.005
(0.007) (0.008) (0.006)

Currently working 0.008 0.022 0.008
(0.014) (0.019) (0.012)

Head tenure 0.000 0.000 0.000
(0.000) (0.001) (0.000)

Head age -0.001 -0.001 -0.000
(0.000) (0.001) (0.000)

Head with college degree -0.020 -0.023 -0.018
(0.018) (0.016) (0.016)

Head years of schooling -0.000 0.001 0.000
(0.000) (0.001) (0.000)

Spouse years of schooling 0.000 0.005*** 0.000
(0.001) (0.002) (0.001)

SOE job 0.008 0.025* 0.007
(0.005) (0.013) (0.005)

Public health -0.010 0.019* -0.007
(0.008) (0.010) (0.007)

Annual income 0.602*** 0.359*** 0.602***
(0.093) (0.077) (0.080)

Annual income square -0.028* -0.011 -0.028**
(0.015) (0.009) (0.012)

Annual expense -0.551*** -0.333*** -0.549***
(0.084) (0.038) (0.075)

Total asset -0.001 -0.003** -0.001
(0.002) (0.001) (0.002)

Population, millions -0.009
(1.614)

Urban employment, millions 0.119
(1.048)

GDP growth rate -0.023
(2.745)

Observations 2,900 2,357 5,257
R
2 0.787 0.713 0.739

DD 0.594
(0.253)

Notes: �is table reports regression estimates of Equation 8 for 1995 and 2002. Income, expenses, and assets
are in 10,000s of yuan and current prices. Row DD reports the di�erence in the coe�cient estimates (� ) on Δp.
�e regressions include province �xed e�ects, and the parentheses report bootstrapped robust standard errors
clustered at province level with 500 repetitions.
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Table 3: Robustness Checks

No Beijing No Chongqing Add zero child

(1) (2) (3) (4) (5) (6)
1995 2002 1995 2002 1995 2002

Δp -0.130 0.585*** -0.106 0.553** 0.065 0.899***
(0.137) (0.215) (0.077) (0.262) (0.128) (0.311)

Observations 2,690 2,225 2,900 2,268 3,586 2,987
R
2 0.780 0.709 0.787 0.710 0.773 0.380

DD 0.715 0.659 0.834
(0.254) (0.273) (0.318)

Notes: Each regression is based on Equation 8. �e dependent variable is saving rate. Each
regression includes the full set of controls and province �xed e�ects. �e parentheses report
bootstrapped robust standard errors clustered at province level with 500 repetitions.
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Table 4: Other Reforms

SOE job Public health Private house

(1) (2) (3) (4) (5) (6)
1995 2002 1995 2002 1995 2002

Δp -0.132 0.424** -0.146 0.521** -0.092 0.477**
(0.164) (0.216) (0.158) (0.248) (0.072) (0.235)

Δp×SOE job 0.023 0.187
(0.148) (0.158)

Δp×Public health 0.036 -0.035
(0.123) (0.132)

Δp×Private house -0.124 0.010
(0.147) (0.160)

SOE job 0.008 0.029** 0.008 0.025* 0.008 0.025*
(0.007) (0.013) (0.005) (0.013) (0.005) (0.013)

Public health -0.010 0.019* -0.009 0.018 -0.010 0.019*
(0.008) (0.010) (0.010) (0.011) (0.008) (0.010)

Private house 0.007 -0.036** 0.007 -0.037** 0.002 -0.036*
(0.007) (0.016) (0.007) (0.016) (0.007) (0.018)

Observation 2900 2357 2900 2357 2900 2357
R-square 0.787 0.713 0.787 0.713 0.787 0.713

Marginal e�ect -0.113 0.484 -0.120 0.498 -0.143 0.485
(0.080) (0.240) (0.092) (0.235) (0.104) (0.239)

DD 0.597 0.618 0.628
(0.253) (0.252) (0.260)

Notes: Each regression includes province �xed e�ects and the control variables. �e parentheses
report bootstrapped robust standard errors clustered at province level with 500 repetitions.
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Table 5: Demographics

Number of kids Gender of kids Life-cycle

(1) (2) (3) (4) (5) (6)
1995 2002 1995 2002 1995 2002

Δp -0.429 0.602* -0.174 0.478* -0.040 0.929*
(0.331) (0.347) (0.130) (0.247) (0.577) (0.501)

Single 0.032 0.003
(0.060) (0.058)

Δp× Single 0.340 -0.122
(0.309) (0.247)

Male 0.004 0.003
(0.003) (0.008)

Δp×Male 0.110 0.012
(0.125) (0.124)

Head age -0.001 -0.001 -0.001 -0.001 -0.001 -0.002
(0.001) (0.001) (0.000) (0.001) (0.001) (0.001)

Δp× Head age 0.004 -0.029
(0.011) (0.009)

Observation 2,900 2,357 2,900 2,357 2,900 2,357
R
2 0.787 0.713 0.787 0.713 0.787 0.713

Marginal e�ect -0.126 0.490 -0.121 0.484 -0.096 0.515
(0.086) (0.249) (0.086) (0.241) (0.140) (0.249)

DD 0.616 0.605 0.611
(0.2638) (0.256) (0.286)

Notes: Each regression includes province �xed e�ects and the control variables. �e paren-
theses report bootstrapped robust standard errors clustered at province level with 500 repe-
titions.
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10 Figures
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Figure 1: Household Saving Rates
Notes: �e data is from the China Yearly Statistical Book and the National Bureau of Statistics. �e variables used to construct the
saving rate are per capita total income of urban households (y) and per capita annual cash consumption expenditure of urban
households (e) at current prices. �e household saving equals (y − e)/y .
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Figure 2: China Higher Education Expansion
Notes: �e data comes from the China Yearly Statistical Book and the National Bureau of Statistics. �e variables are in units of
10,000, except the number of institutions, which is unadjusted.
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Figure 3: New Students Enrolled and the Enrollment Rate
Notes: �e enrollment data is from the China Yearly Statistical Book and the National Bureau of Statistics. �e enrollment rate is
calculated by dividing the number of newly enrolled students by the number of national college entrance examination takers. �e
number of exam takers was collected from h�p://news.koolearn.com/20180606/1152629.html.
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Figure 4: Cost of Education
Notes: �e data comes from the China Yearly Statistical Book and the National Bureau of Statistics. �e reported values are
per-student at current (unadjusted) prices.
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Figure 5: Enrollment Rate by Province
Notes: We obtained the underlying data from the National Bureau of Statistics. �is �gure plots the annual rate of planned new
enrollment in regular higher institutions divided by the number of senior high school graduates, from 1990 to 2002 by province.
Prior to 1997, Chongqing was part of Sichuan, so we use the Sichuan rate.
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Figure 6: Estimated College Probability for 2002 Households
Notes: �is �gure shows the distribution of estimated college probabilities across the households surveyed in 2002, based on the
coe�cient estimates from both the 1995 and 2002 probit regressions of Equation 11.
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Figure 7: Saving Rate and Change of Probability for 2002 Households
Notes: �is �gure shows the relationship between saving rates and the change in college probability for 2002 households via local
polynomial regressions.
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Online Appendix
�e Expansion of Higher Education and

Household Saving in China

A Structural Model

�is section derives the results for the structural model that are discussed in the main text. �e �rst
sub-section derives Proposition 1 and the related properties of the household’s college probability threshold.
�e second sub-section shows that saving can decrease with college probability for high-saving households.

A.1 Derivation of Proposition 1

We derive the threshold pt in three steps. First, we calculate lifetime utility for a household (with
Y < 2� ) choosing S < � , at their optimal choice of S. Second, we calculate lifetime utility assuming the
household saves enough to pay for college (S ≥ � ). However, we note that low income households (with
Y < 2� ) will not choose S > � ; at most, they will choose S = � . �ese households will be at a ‘corner
solution’. Finally, we �nd the p that equalizes the two lifetime utilities (i.e. for S < � and S = � ).

Step 1: �nding the optimal choice of saving (with S < � ) is straightforward by substituting C and C′

from the budget constraints into Equation (2)

U = ln(Y − S) + ln S.

1 �e �rst order condition is
−

1

Y − S

+

1

S

= 0. (A.1)

Solving for the optimal choice of S gives
S
∗
=

1

2

Y . (A.2)

Lifetime utility then equals
U = 2 ln

(

1

2

Y
)
. (A.3)

Call this U 1∗. Obviously, then, for a household with Y < 2� , the household cannot send its child to college
with this saving choice.

1We note here, that a household with Y > 2� would have no solution in the case of S < � , since they would be at a corner
solution and the set is not closed.
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Step 2: �nding optimal saving for a household choosing S ≥ � (and that also has Y < 2� ) requires two parts.
First, we consider the constrained or ‘corner solution’ of S = � . Second, we argue that, for a low-income
household (Y < 2� ), an interior solution (S > � ) always gives lower utility than the corner solution. Hence,
a low-income household will save at most S = � .
First, �nding the corner solution only requires se�ing S = � . So, the household receives � in period 2 with
probability p and has only its savings � with probability 1 − p. �e resulting lifetime utility is

U = ln(Y − � ) + p ⋅ ln � + (1 − p) ⋅ ln � . (A.4)

We call this U 2∗.
Second, we argue that a low-income household will not choose S > � . In some sense, this is self-evident
because, in the absence of the possibility of college, their utility was maximized by S < � . For a household
(again, with Y < 2� ) choosing S > � , the utility function is

U = ln(Y − S) + p ln(� + S − � ) + (1 − p) ln(S).

�e marginal utility with respect to additional savings (�rst order condition) is

)U

)S

=

−1

Y − S

+

p

� + S − �

+

1 − p

S

.

Se�ing this equal to zero and solving for S > � (while imposing Y < 2� ) emits no solution for any p from
zero to one. �e marginal utility from additional savings (above � ) is always negative. Indeed, simple
algebra shows that the marginal utility expressed above is only positive if

p

� + S − �

+

1 − p

S

>

1

Y − S

.

Consider, for example, the highest value the le� hand side of the inequality can take (i.e. p = 0). For the
inequality to hold, it must be that Y > 2S. But Y > 2S contradicts Y < 2� when S > � . �us, no interior
solution exists (utility is decreasing in S over this range), and the optimal choice is the ‘corner solution’
S = � . Utility is given by U 2∗. Since p = 0 is the highest possible value, any p > 0 requires an even higher
income for the inequality to hold, creating the same contradiction, and again leading to an optimal choice
of S = � .2

Step 3: equating U 1∗ (A.3) and U 2∗ (A.4), and solving for p gives

ln
(

1

4

Y
2

)
= ln(Y − � ) + p ⋅ ln � + (1 − p) ⋅ ln � .

2Interestingly, with a high enough p, even some high-income households will be at their corner solution. For example, with
p = 1, the inequality above becomes Y > � + � . So, households with income 2� < Y < � + � will also �nd it optimal to choose S = � .
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Collecting the p terms gives

p(ln � − ln �) = ln(Y − � ) + ln � − ln
(

1

4

Y
2

)

p ln

�

�

= ln
(

(Y − � )�

1

4
Y
2 )

Hence, the college probability that leaves the household indi�erent between saving S = � and S = 1

2
Y < � is

p
t
=

ln
[

Y
2

4(Y−� )� ]

ln
�

�

. (A.5)

Again, this result relies on the condition that Y < 2� . Note, a household facing p > p
t will still choose

S = � because any p larger than pt only increases the utility from saving at least � , and, as the derivation
implicitly shows, the household will remain at its constrained solution.

Following Proposition 1, we claim that pt is decreasing in the bene�ts (�) from college, increasing in
the costs (� ), and decreasing in household income (Y ) over the relevant set of parameter values. We show
each of these in turn.

First, it is straightforward to see that )pt /)� < 0 (as long as pt is well de�ned, with � < Y ). �us, a
higher return from college lowers pt .

Second, applying a simple quotient rule, we �nd )pt /)�

)p
t

)�

=

) ln
[

Y
2

4(Y−� )� ]

)�
⋅ ln (

�

� )
−

) ln(
�

�
)

)�
⋅ ln

[

Y
2

4(Y−� )� ]

(ln
�

� )

2
.

Clearly, (ln �

� )

2

> 0 in the denominator. �e �rst term in the numerator is

) ln
[

Y
2

4(Y−� )� ]

)�

=

1

4

Y
2

[−(Y − � )
−2
× (−1) × �

−1
+ (Y − � )

−1
(−�

−2
)]

=

1

4

Y
2
2� − Y

(Y − � )
2
�
2
.

�is again is positive, as long as � < Y . �e second term in the numerator is also positive because

) ln (
�

� )

)�

=

�

�

⋅
(
−

�

�
2)

= −

1

�

< 0.

Hence,
)p

t

)�

> 0.
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Finally, it is straightforward to show that )pt /)Y < 0.

)p
t

)Y

=

1

ln
�

�

⋅

4(Y − � )�

Y
2

⋅

2Y [4(Y − � )� ] − Y
2
(4� )

16(Y − � )
2
�
2

= ln

�

�

⋅

1

Y

⋅

(Y − 2� )

(Y − � )

< 0.

�e last inequality comes from the assumption that 1

2
Y < � . �erefore, pt is decreasing in household

income.

A.2 Saving Response for High-Saving Households

Consider a household saving more than � , S > � . For example, a high-income household may have an
optimal saving choice that exceeds the cost of college at any value of p, even p = 0. Let D be the saving in
excess of tuition costs (D = S − � ). �en, the utility function can be wri�en

U = ln(Y − � − D) + p ln(� + D) + (1 − p) ln(� + D).

�e �rst order condition with respect to excess savings D is

)U

)D

=

−1

Y − � − D

+

p

� + D

+

1 − p

� + D

= 0,

We are interested in the response of excess savings D to increasing college opportunities, i.e. )D/)p. Using
the implicit function theorem gives

)D

)p

=

1

�+D
−

1

�+D

1

(Y−�−D)
2
+

p

(�+D)
2
+

1−p

(�+D)
2

=

�−�

(�+D)(�+D)

1

(Y−�−D)
2
+

p

(�+D)
2
+

1−p

(�+D)
2

< 0.

�e inequality holds because � < � . So, households with Y > 2� and D > 0 decrease their savings in
response to an increase in p (but only to D = 0, as noted, no maximizing solution exists for S < � ).
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B Data

Our primary data source is the China Household Income Project (CHIP) 1995 and 2002 urban modules.
�e data was downloaded from h�p://www.ciidbnu.org/chip/index.asp. We merge the individual data (that
contains earnings for all family members and detailed information on the household head) and household-
level data and conduct our analysis at the household level. We also utilize China Yearly Statistical Books to
obtain provincial characteristics. Table B.1 lists the de�nitions for the key variables.

Table B.1: Variable De�nitions

Variable De�nition

Saving rate Household income minus consumption, divided by income - Equation (1)
Child college Dummy variable indicating a child aged 18 to 23 having a�ended college
Enrollment ratio New college enrollees divided by high school graduates, by province
No. kids Self-reported number of children
No. elderly people Self-reported number of parents or grandparents of the household head
Private house Dummy variable indicating private house ownerhsip
Housing accumulation fund Dummy variable indicating the head has a housing accumulation fund
Head age Self-reported age of head
Head male Dummy variable indicating whether the head is a male
Head working Dummy variable indicating the head’s current employment
Head college degree Dummy variable indicating whether head a�ended college
Head SOE job Dummy variable indicating employment at a State-Owned Enterprise for head
Head public health Dummy variable indicating whether head has health care provided by the state or

work unit, or has compulsory medical insurance for serious diseases
Head tenure Self-reported years of work in current job by head
Head years of schooling Self-reported years of education for head
Spouse years of schooling Self-reported years of education for spouse
Annual income Household income, totaled across family members
Annual expenses Self-reported household consumption expenditures
Total assets Self-reported household total assets
Single Dummy variable, equals 1 if a household has only one dependent child
Population Provincial population in millions
Urban employment Urban employment in millions
GDP Growth rate Growth rate of provincial GDP

Notes: Income, expenses and assets are measured in current (unadjusted) prices.
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C Additional Tables

�is section provides supporting evidence for our main analysis.
Table C.1. presents the share of college students from home province. We use the Census 2000 data and

keep college-age students (18-22) and calculate the share by dividing number of college students from the
province by total number of college students in the province.

Table C.1: Percentage of Local College Students

Province Share

Beijing 38.65%
Tianjin 59.72%
Hebei 81.59%
Shanxi 83.18%

Inner Mongolia 93.04%
Liaoning 79.55%
Jilin 73.70%

Heilongjiang 78.28%
Shanghai 64.68%
Jiangsu 83.04%
Zhejiang 88.87%
Anhui 85.16%
Fujian 92.11%
Jiangxi 80.37%

Shangdong 90.69%
Henan 85.54%
Hubei 72.26%
Hunan 80.82%

Guangdong 87.31%
Guangxi 89.15%
Hainan 66.96%

Chongqing 56.12%
Sichuan 75.96%
Guizhou 93.81%
Yunnan 86.49%
Tibet 78.38%

Shaanxi 58.51%
Gansu 74.52%
Qinghai 92.54%
Ningxia 83.79%
Xinjiang 97.15%

Notes: �is table shows share of
college students that are from the
same province using the Census
2000 data.

Table C.2 presents the supplemental analysis that examines whether enrollment rates are good indicators

6



for college probabilities. We use the college-age individuals and run the following probit regression:

Pr(Collegeij) = Φ(�0 + �1f (ERij) + �Xj + j + uij)

where Collegeij = 1 if individual i from province j is a college student and 0 otherwise. Xj are provincial
characteristics and j is province �xed e�ect. ERij is the enrollment rate.

Table C.2: Probit Regressions of College A�endance Using Census 2000

(1) (2) (3) (4) (5)

Enrollment rate 1.068*** 4.539*** 4.539*** 1.385*** 2.218*
(0.391) (1.613) (1.613) (0.448) (1.218)

Enrollment rate square -0.323
(0.338)

Population -0.002*** -0.002***
(0.001) (0.001)

GDP growth rate 2.754*** 2.658***
(0.670) (0.666)

Urban employment 0.002*** 0.002***
(0.001) (0.001)

Constant 0.153 -6.355** -6.355** 0.099 -0.455
(0.169) (2.624) (2.624) (1.329) (1.719)

Province FE ✔ ✔ ✔ ✔

Observations 52,790 52,790 52,790 52,790 52,790

Notes: �is table reports probit regression results of college a�endance using census 2000
dataset.

�is next section provides additional details for the probit regressions (Equation 11) used to estimate
the changes in college probability.
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Table C.3: Probit Estimates for the Probability of A�ending College

(1) (2)
1995 2002

Enrollment rate 3.529*** -3.743**
(1.320) (1.562)

Enrollment rate square -1.230*** 0.393
(0.404) (0.337)

No. kids 0.115 0.041
(0.110) (0.125)

No. elderly people 0.051 0.114
(0.185) (0.153)

Private house -0.262*** 0.199
(0.080) (0.145)

Housing accumulation fund -0.073 0.035
(0.135) (0.123)

Head gender -0.061 -0.122
(0.141) (0.135)

Currently working -0.149 0.002
(0.188) (0.126)

Head tenure -0.008 0.002
(0.006) (0.005)

Head age 0.040*** 0.035*
(0.014) (0.020)

Head with college degree 0.432*** 0.569*
(0.166) (0.295)

Head years of schooling 0.054*** 0.031
(0.020) (0.025)

Spouse years of schooling 0.064** 0.014
(0.028) (0.017)

SOE job 0.179 -0.024
(0.281) (0.099)

Public health 0.170 0.093
(0.155) (0.131)

Annual income -0.023 -0.003
(0.263) (0.093)

Annual income square -0.007 -0.009
(0.035) (0.007)

Annual expense 0.106 0.231***
(0.081) (0.070)

Total asset -0.002 0.019*
(0.013) (0.011)

Population, millions -0.075 1.278*
(0.572) (0.699)

Urban employment, millions 0.856 -0.686***
(1.477) (0.228)

GDP growth rate -2.101* -15.742**
(1.153) (7.149)

Observations 1,218 973

Notes: �is table reports coe�cient estimates from the probit
regressions. �e dependent variable is a dummy variable for
whether the college-age child has a�ended college. Income, ex-
penses, and assets are in 10,000s of yuan at current prices. All
speci�cations include province �xed e�ects. Robust standard
errors clustered by province are reported in parentheses.
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A�er obtaining the �rst stage probit results, we predict each household’s probability of having a
college child and then average the probabilities across households within each province to obtain the mean
probability before and a�er the expansion. Table C.4 shows the change in probability by province for both
the 1995 and 2002 survey samples.

Table C.4: Change in College Probabilities by Province

1995 2002

Beijing 0.021 0.150
Shanxi -0.016 0.002
Liaoning -0.019 0.018
Jiangsu -0.011 0.034
Anhui 0.004 0.039
Henan 0.004 0.034
Hubei 0.038 0.102

Guangdong -0.064 -0.014
Sichuan -0.006 0.031
Yunnan -0.045 -0.021
Gansu 0.023 0.081

Chongqing 0.154

Observations 2,900 2,357

Notes: �is table shows the aver-
age change in college probability by
province a�er the �rst step probit es-
timation for households surveyed in
1995 and 2002. Provincial variables are
not used as we include province �xed
e�ects.
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D Triple Di�erence-in-Di�erence Estimates

�is section reports triple di�erence-in-di�erence (DDD) estimates, exploiting the variation due to
the other policy reforms and the evolving demographics. �e DDD estimates help to further control for
confounding trends coming from a third, possibly omi�ed, dimension. �e dependent variable remains
the household saving rate, and the below tables report the estimated coe�cients for the change in college
probability.

Table D.1 reports the estimates when dividing the sample (of households with school age children)
based on the variables related to other policy reforms. Looking at panel A, column (3) indicates that the
DD estimates for both SOE and non-SOE households are large. �e DDD estimate is not tiny, but it is not
statistically di�erent from zero. Panel B shows that the DD estimate is large for both households with
and without access to public health. Although, we note that the impact on the saving rates of households
without public health is markedly larger. �e overall pa�ern remains the same in panel C. As in panels A
and B, the coe�cient estimate on the change in p is relatively small in 1995 and much larger in 2002. �e
estimated impact is similar for households with and without privately owned homes.

Table D.1: Triple Di�erence-in-Di�erence using Other Reforms

(1) (2) (3)
1995 2002 DD

Coe�. Std. Err Coe�. Std. Err Mean Std. Err

A. SOE job
No -0.252 (0.314) 0.359* (0.195) 0.611 (0.370)
Yes -0.089 (0.080) 0.867** (0.408) 0.956 (0.416)
DD 0.163 (0.324) 0.508 (0.452)
DDD 0.345

(0.556)

B. Public health
No -0.341 (0.230) 0.612* (0.332) 0.953 (0.404)
Yes -0.049 (0.079) 0.421 (0.273) 0.470 (0.284)
DD 0.292 (0.243) -0.191 (0.430)
DDD -0.483

(0.494)

C. Private house
No -0.123 (0.082) 0.670* (0.405) 0.793 (0.413)
Yes -0.217 (0.178) 0.451* (0.262) 0.668 (0.317)
DD -0.094 (0.196) -0.219 (0.482)
DDD -0.125

(0.520)

Notes: Each cell uses the same speci�cation as Equation (8). �e regressions include province
�xed e�ects, and the parentheses report bootstrapped robust standard errors clustered at
province level with 50 repetitions.

10



Table D.2 presents the DDD estimates related to household demographics. Panel A breaks households
into two groups based on whether there is a single-dependent child or multiple kids. Panel B leverages the
variation from households with di�ering gender compositions. Panel C is based on the household head’s
age. For this exercise, we classify households into young households (age 36 and below) and old households
(over age 43), based on the bo�om and top quartiles of the age distribution.

Table D.2: Triple Di�erence-in-Di�erence using Demographics

(1) (2) (3)
1995 2002 DD

Coe�. Std. Err Coe�. Std. Err Mean Std. Err

A. Single-dependent
No -0.160 (0.285) 0.708 (0.490) 0.868 (0.567)
Yes -0.110 (0.084) 0.487* (0.249) 0.75 (0.263)
DD 0.05 (0.297) -0.221 (0.550)
DDD -0.118

(0.625)

B. Gender
Female -0.143 (0.122) 0.538** (0.215) 0.681 (0.247)
Male -0.069 (0.102) 0.429 (0.336) 0.498 (0.351)
DD 0.074 (0.159) -0.109 (0.399)
DDD -0.183

(0.430)

C. Age of head
Young -0.250 (0.289) 0.432 (0.314) 0.682 (0.533)
Old -0.188* (0.097) 0.779*** (0.196) 0.967 (0.219)
DD 0.062 (0.305) 0.347 (0.370)
DDD 0.285

(0.480)

Notes: Each cell uses the same speci�cation in Equation (8). �e regressions include province �xed
e�ects, and the parentheses report bootstrapped robust standard errors clustered at province level
with 500 repetitions.

To summarize the DDD section, across the many speci�cations, the general pa�erns remain unchanged
from our baseline regression results. �e estimated change in college probability has only a small correlation
with household saving rates within the 1995 sample, and this is true across many di�erent sub-groups. In
contrast, the correlation in the 2002 sample is very large for all sub-groups, indicating that the expansion of
education opportunities increased household saving rates.

E Additional Figures

In addition, we �nd evidence that households without dependent children do not alter their saving
behavior a�er the expansion. �e age-saving pro�les show that there is a parallel shi� of saving rates for
this type of households while households with children changed dramatically.

11



.0
5

.1
.1

5
.2

.2
5

S
a
v
in

g
 r

a
te

25 30 35 40 45 50 55 60

Age

CHIP 1995 CHIP 2002

Figure E.1: Age-Saving Pro�les for Households without Children
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Figure E.2: Age-Saving Pro�les for Households with Children
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