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Abstract 
China’s high household savings rate has been continually debated in the past three decades. 

The wave of existing literatures has provided a considerable innovative theoretical ideas and 

empirical estimates. In recent years, there has been a trend that Chinese young generations are 

delaying their marriage and childbirth. This study aims to find out whether the delayed 

marriage has posted an effect on the savings rate and how the mechanism behind the potential 

correlation. 

In this paper, we first exert a standard overlapping generation model (OLG) to match a 

society in which households start their marriage and childbirth at the age of 40. Next, we 

construct a modified OLG model to represent another society when generations get married 

and have a child in their 20s. According to these two forms of model, we calculate and 

compare the corresponding steady-state values in the economy. In comparison with the 

benchmark, it predicts that a late marriage and childbirth made no difference on the steady-

state values. That is to say in the long run the household savings rate would be in the same 

level under the economy with or without delayed marriage and childbirth. 

After algebraically solving the identical steady-state values, this paper considers a 

compounded economy that agents suddenly decide to have a later marriage and childbirth. 

Assume agents initially give birth to a baby at the age of 20 than in any given period they 

abruptly get married and have children at the age of 40. Regarding the economy, it is clear 

that this decision immediately led to a lack of labor force in the society. The reduced 

participation of labor force had posed an important effectt on the whole economy. 

In order to find the unambiguous change of output, capital accumulation, wage rates, interest 

rates as well as saving rates during the transition, the numerical analysis is processed with 

Excel. The dissertation has assigned values to the parameters and simulated out time paths of 

the variables under the compounded economy. It is concluded that the suddenly delayed 

marriage has a temporary effect and the savings rate will fluctuate during the transition. The 

household savings rate would back to the pre-shock steady-state level over time. 
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1. Introduction 
Since the beginning of Chinese Economic Reform (i.e. Reform & Opening Up) in late 1970s, 

the rapid growth of Chinese economy as well as the savings rate has set new records which is 

a unique scenery compared to economic development around the world. Actually, the Chinese 

average savings rate is not only higher than the industrialized countries but also surpasses 

some traditional high-saving nations in East Asia such as Japan and South Korea. China has 

demonstrated consistent high savings rate, which has raised a fair amount of academic interest 

internationally. This phenomenon is called the “Chinese Saving Puzzle” in a lot of literature. 

In general, the notion of the term “saving” refers to a fraction of the income which will not be 

used for consumption. In a specific country, the sum of government saving, corporate savings 

and household savings form the aggregate national savings. Shown in figure 1, there is an 

irreversible soaring of gross national savings (% to GDP) and China’s household savings rate 

over the past decades. As a matter of fact, household savings is the largest part of national 

savings. Conclusively, the increase in the rate of household savings from 1992 to 2014 has 

made a great contribution to the aggregate increase in the Chinese savings rate in the same 

period (Mehlum et al., 2013, p.1). 

 

Figure 1, Gross national savings relative to GDP in China from 1992-2014 (source: word bank) China’s 

household savings rate in 1992-1994 (source: author’s calculations on the corresponding Chinese Statistical 

Yearbook) 
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There are considerable literatures with a set of theoretical models and empirical studies 

focusing on China’s legendary household saving which can be classified into four main 

factors: life-cycle hypothesis (permanent income hypothesis), precautionary saving motive, 

liquidity constraints and habit formation. 

This paper is motivated by the intriguing fact that young generations in China get married 

increasingly later over the past 20 years. According to the statistical data of Sixth Population 

Census in China, there is an evident tendency that younger generations decide to postpone the 

age of marriage. It turns out that the average marriage age climbs up from 22.79 years old in 

1990 to 24.85 years old in 2010 coinciding with the increasing proportion of unmarried 

population in each stage of marriageable age. This may be related to China’s family planning 

policy that advocates citizens marrying at a late age. In addition, the increasing participation 

in higher education, the pursuit for further career advancement, and the rapidly raising 

marriage-related costs have accelerated the trend to delay marriage. It is noted that household 

registration (i.e.” Hukou” registration) for newborns often require marriage certificate and 

relevant official documentation, which has restricted the numbers of newborns outside of 

marriage in China. As a result, it is suggested that a late marriage significantly contributes to a 

late childbirth for the rest of our analysis. 

This study argues that traditional theories of savings mainly paid attention to exploring the 

effect of different stages of life on savings rate, yet few studies specifically addressing the 

economic effect of delays in marriage. Meanwhile, postponing first marriage has become 

increasingly more common in China. Therefore, to study the economic impact of delayed 

marriage offers a new direction to understanding the effects of delayed marriage on Chinese 

outstandingly high household saving rates.  

At first, the analysis interprets a standard overlapping generation model (OLG) then calibrates 

the benchmark to match a late marriage economy. Agents in the economy enter the work 

market at the age of 20 and retire at 60. The target life is divided into 2 periods, young and old. 

Therefore, the length of each period is 40 years. A representative individual works and saves 

during the young period and dissave when he or she becomes old. They get married and give 

birth to children at the age of 40. It means that when the old people reach the age of 

retirement their children have just started to work. Under this assumption, the steady-state 

values are calculated in the benchmark model. 
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In the next part, a modified OLG model is set up with a society where an agent has the same 

life-span as the standard OLG model. This representative generation lives for four long 

identical periods namely young-young, young, old and old-old. Supposedly, the individual 

inelastically supplies one unit of labor and earns wages in the first two periods, young-young 

and young. At the end of the working periods, the agent consumes part of his income and 

saves the rest. In periods old and old-old he or she does not work and earn an interest return 

on the capital. Then the person will consume everything at the end of his or her life. Hereby, 

it is assumed that the agent has an early marriage and gives birth to a baby at the end of 

young-young, that is, in his or her 20s.  

This paper aims to find out whether delayed marriage and childbirth pose an effect on 

household saving. It can be algebraically solved for the steady-state values in the modification, 

and then compare steady-state values with the corresponding steady-state in a standard OLG 

model. The results indicate that under the assumptions of no population growth and particular 

Cobb-Douglas production function, the steady-state values would not change in the societies 

with or without late marriage and childbirth. 

To analyze how the dynamic transition moves from one steady-state to another, it is started by 

considering a compounded economy where generations suddenly make a decision to postpone 

their marriages and the time they bear children. The direct effect of these actions will cut 

down a unit of labor force so that there are two units of capital while there is only one unit of 

labor input in the economy. Evidently, this change has general implications for transition 

economy. In order to describe the precise dynamic behavior, numerical analysis by using 

Excel is a convenient way to find out the transition of output, wage rates, interest rates, capital 

accumulation as well as saving rates. 

During the transition, according to the reduced labor force and comparatively much capital in 

the society there would be a higher wage rate and at the same time lower interest rate in the 

relevant periods. On the other hand, there is no government and corporate savings in the 

model, this paper applies the movement of incremental capital relative to output to measure 

household savings rate. This is because the savings in the economy equal to the net 

investment under the setting on model. After applying numerical parameters, it is discovered 

that sudden delayed marriages do not contribute to a permanent change of saving rates. It 

converges to steady-state values in the long run. 
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This dissertation is organized as follows: In section 2, we review the current savings theories 

and relevant literature on China’s household savings rate. In section 3, we give an explicit 

explanation of delay in marriage and stating the reasons behind this lifestyle pattern. A direct 

consequence of late marriage is a postponed childbirth on the basis of China’s unique 

circumstance. In section 4, we outline the detailed benchmark and a modified OLG model to 

compare the steady-state values in the economy with or without late marriage and childbirth. 

In the last part, we simulate the model and use Excel to study transitional effect when young 

individuals suddenly decide to have a late marriage and childbirth. 

. 
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2. Literature Reviews 

2.1. Household Saving Theories 

Many scholars have made immense contribution to exploring saving theories in order to 

understand individual’s saving behavior. This research discusses four theories as follows. 

2.1. 1 Life Cycle and Permanent Income Hypothesis (LC-PIH) 

According to Modigliani (2004) and Milton Friedman’s (1957) constructive theory, life-cycle 

and permanent income hypothesis has been regarded as the main theoretical framework for 

analyzing household saving (consumption) behavior. This hypothesis predicts that temporary 

income has little impact on consumer’s behavior. Individuals’ consumption is only influenced 

by their lifetime income. In order to maximize his or her retirement utility during the lifecycle, 

younger generation saves the capital for their retirement and consumes in older age. In this 

condition, agents’ lifetime consumption therefore should be smooth and there with age-saving 

profile is like hump-shaped. 

2.1.2 Precautionary Saving Hypothesis 

Precautionary saving motive can be considered as a modification and supplement to LC-PIH 

and attracts attention multiply in the past decades. The assumptions of rational consumer and 

utility maximization mentioned in LC-PIH are maintained in precautionary saving hypothesis. 

Leland (1968) was the first one to insert precautionary saving motive to analyze saving 

behavior. He defined precautionary saving as the extra saving caused by uncertain income in 

the future (Ziegelmeyer, 2009, p.7). Specifically, forward-looking consumer not only 

distributes wealth evenly on the whole life cycle, but also prevents uncertain events, such as 

the volatility of future income. One of the most important significance of precautionary 

saving motive is the positive correlation between uncertainty and wealth accumulation.  

2.1.3 Liquidity Constraint Theory 

Considerable tests found the actual agents violated the consumption behavior Life-cycle and 

permanent income hypothesis and researchers tend to explain the unconformity between 
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theory and actual behavior with liquidity constraint (Ramsey and Starr, 1991, p.1). LC-PIH 

requires individuals borrow money for consumption in their young age. While this kind of 

situation does not comply with the reality. There are a few limitations for young people to 

receive loan from the imperfect credit market. They either cannot get enough amount of 

money they want or they must pay unimaginably high interest rate. Due to the constraints of 

applying for loan, young people’s consumption behavior will deviate from age-saving profiles 

and save more. Studies on consumer credit show circumstantial evidence on the existence of 

individual consumer credit which relaxes liquidity constraints, so as to promote consumption. 

2.1.4 Buffer Stock Theory 

Buffer stock theory is proposed by Carroll (1992) and Deaton (1991, p.1223). The theory 

takes precautionary savings and liquidity constraint into consideration, regarding that savings 

play a role of buffer stock and smooth the consumption. Thus household dissave previous 

saving to finance consumption expenditures during the tough time and accumulates their 

savings when they are more financially secure. For the uncertainty of future income, savings 

make an adjusting effect between consumption and permanent income. The theory explains 

the wealth-to-permanent-income ratio. When the wealth is above the reasonable ratio, 

consumers will lack patience for savings and increase their consumption; when the wealth is 

below the ratio, consumers will be more prudence, thereby increasing precautionary savings 

to reduce the current consumption (Carroll, 1997, p.3). 

2.2 Literature Review for Chinese Savings 

China's unusual high savings becomes the research hotspot while the perspectives of 

interpretation diverge in many directions. As mentioned in the previous chapter, there is a 

great amount of theoretical and empirical effort dedicated to this phenomenon with inspiration.  

A lot of empirical studies have examined the age-saving profile that is indicated by Jappelli 

and Modigliani (1998). The new growth literature reversed this prediction that researchers 

used micro Chinese household survey data and got inverse U-shape age-saving profile instead 

of hump-shaped. Deaton and Paxson (2000a, p.212) gave a plausible explanation that maybe 

multigenerational households are common in China and the age-saving profiles of household 

are different from the age-saving profiles of different-aged individuals that make up 
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households. Then they proposed a method to estimate individual age-saving profiles using 

household data and found it was consistent with life-cycle theory. 

The framework of lifecycle hypothesis predicts that the household savings rate will be a 

function of the growth rate of per capita income and the age structure of the population 

(Modigliani, 1970 and Deaton 1999, p.2-3). Kraay (2000), Modigliani and Cao (2004) used 

household data on the micro level and found that Chinese income growth is the main factor 

affecting household savings rate. Additionally, Kraay finds that future income growth has a 

negative and significant impact on the household savings rate, whereas Modigliani and Cao 

(2004) and Horilka and Wan (2007) find that the long-term growth rate and the deviation of 

growth from the long-term growth rate have a positive and significant impact. Some 

researchers have committed themselves in analyzing the impact of income inequality on 

household savings rate. The household savings rate is turned out to be higher with the 

increased degree of income inequality in China (Wang, 2011, p.19). 

Considering the demographic trends of China, the change of dependency ratio has been 

regarded as an important factor in studying household savings rate. It is assumed that only 

when “total dependency ratio” —the proportion of dependents to total population, rises then 

household savings rate will rise (Deaton, 2000b, p.13). As reported by the following articles, 

Horioka and Wan (2007), Zhong (2009), Chamon and Prasad (2010) used panel data to 

interpret the effect of demographic structure changes on the economics. There was little 

rigorous statistical correlation between dependency ratio and Chinese household saving rates. 

We argue it is because researchers choose different kind of methods, data as well as 

inconsistent research time. Further literatures have introduced life span to population structure. 

This view considers the fact that due to the life extension, rational individuals will increase 

their savings rate to cope with longer elderly period. Banerjee et al. (2010) explained a life-

cycle model where elderly parents depend on adult children for support and a reduction in 

fertility will increase savings. 

Yuan and Song (1999) considered the market-oriented reforms in China not only increased 

the system risks, but also contributed to the individual risk that residents faced. Due to the 

imperfect social insurance provision for Chinese citizens today, it is believed that the main 

force promoting saving rate is the rising of precautionary saving caused by uncertainty. At the 

beginning of the Reform and Opening Up (1979-1991), the unemployment risk and income 

uncertainty is the main factor influencing the household consumption behavior. While during 
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the deepening reform period (1992-now), housing expenditure, education costs, health 

spending and spending forecast uncertainty became the main factors restricting residents’ 

consumption. Chamon and Prasad (2008, p.15-17) used the annual Urban Household Survey 

data and proved the surging accelerating burden of housing, education and medical cost is the 

cause of Chinese residents’ high savings rate. 

Wei and Zhang (2009, p.3) suggested a new direction named “competitive saving motive”. 

This motive means owing to a rise in the sex ratio imbalance, Chinese parents with a son may 

ratchet up their savings rate for the purpose of improving their son’s competitive standing in 

the marriage market. It takes a combination of having a son and facing a scarcity of women 

for these families to raise their saving rates. Clear evidence that local savings rate tends to be 

higher in regions with more unbalanced sex ratios. According to their regression result, the 

rise in sex ratio can explain 60% of the increase of saving rates. Du and Wei (2010) has 

developed a theoretical model based on overlapping generation model to strengthen the 

competitive saving motive relative to the empirical work. 

There are also some studies showing that Chinese household savings is influenced by habit 

formation. In micro data analysis, it can be examined by lag in savings rate. (Caroll and Weil, 

2000; Rhee, 2004) However, habit does not change over a period of time; thus, there is 

no real way of explaining the increasing savings rate in recent years. 

The influencing factors of household savings rate are very complicated. The fact that there is 

still large residual term in regressions shows we need to discover other factors affect change 

of savings rate. 
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3. Delayed Marriage and Childbirth 

3.1 Background for Marriage in China 

According to China’s Marriage Law, the minimum legal age for marriage is 22 for males and 

20 for females. The current family planning policy in China stipulates that men who have 

their first marriage after 25 years old and women after 23 years are late marriage groups. As a 

matter of fact, marriage in China has presented a lot of new features since the 1990s that a 

growing number of young generations prefer delaying their marriage. Seemingly, there is an 

irreversible trend with the steady rising age of first marriage, meanwhile the unmarried 

proportion of population increases constantly in line with relevant statistics as shown below. 

 

Figure 2, The average first marriage age in China from 1990 to 2010(Source: author calculated from Data from 

Tabulation on the 2010 Population Census of China) 

As is shown in the Figure 2, the mean age of first marriage in China follows a rising trend in 

the past two decades. It increases from the age of 22.85 in 1990 to the age of 24.96 years in 

2010 which has appreciated by more than 2 years. Then it presents the similar results both in 

male and female population. Men’s average first marriage age goes up from 23.57 in 1990 to 

25.86 in 2010; while women’s first marriage age rises from 22.02 in 1990 to 23.89 in 2010 

with cumulative quantity of increase by 1.87 years in two decades. 

 



10 
 

Age 
Groups 

by Years 

Unmarried Male Unmarried Female 

1995 2000 2005 2010 1995 2000 2005 2010 
15-19 99.37 99.72 99.71 99.4 97.9 98.75 98.65 97.89
20-24 68.65 78.65 78.85 82.44 47.43 57.46 57.36 67.55
25-29 18.17 24.68 29.57 36.29 5.53 8.67 12.71 21.62
30-34 6.16 7.45 9.71 12.62 0.82 1.35 2.13 5.35
35-39 4.63 4.12 4.82 6.44 0.34 0.51 0.65 1.76
40-44 4.45 3.82 3.31 4.15 0.22 0.29 0.35 0.75
45-49 4.28 3.96 3.29 3.12 0.18 0.21 0.25 0.44
 
Table 1, The unmarried proportion of age groups in China (Source: Calculated from Chinese 1% population 
survey in 1995 and 2005; China Population Statistics Year Book in 2000 and 2010.) 

From Table 1, it is revealed that from 1995 to 2010 there is a significant increase in the 

unmarried proportion of population at the marriageable age range (20 to 24 and 25 to 29) 

which accounts for: the unmarried proportion of men of 20 to 24 group increased by 13.86%, 

the proportion of unmarried women of 20 to 24 years old group increased by 20.12%, the 

consequence in 24-29 is 18.12% and 16.09% respectively. This shows that regardless of 

gender differences in the traditional prime marriage age, there is no doubt that people's first 

marriage age is greatly postponed over the last five years.  

3.2 Reasons for Late Marriage 

Education, occupation and family socio-economic status are found to be significantly related 

to the age of first marriage in the previous studies. Becker (1973) argues that the main 

motivation to get married is the reciprocal need between men and women decided by gender 

role. In fact, the female who has better career prospects and economic resources will benefit 

relatively less from marriage. That is women’s growing need for economic independence 

leads to the delayed marriage (Blossfeld and Huinink, 1991, p.144). A lot of researchers 

declare the important role of women's level of education. The first marriage age of female is 

affected by increased years of schooling (Blossfeld and Huinink, 1991; Sweeney, 2002). 

Many empirical studies have shown that the higher the parents' socio-economic status, the 

higher their standard of living and consequent delay of child’s first marriage age. (Axin and 

Thornton, 1992, p.263) 

China's research institutions have focused an increasing attention on this phenomenon. One of 

the leading online matchmaking website --- JiaYuan has released the investigation report with 
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Chinese youth opinions about marriage in 2013. This investigation involves single young 

adults in 32 provinces in China which shows that prime marriage age is mainly concentrated 

in two periods: 25 to 30 years old and 30 to 35 years old, while the same data was in the mid-

20s two decades ago. Given the reality of China, a larger number of young people are willing 

to accept late marriage because of the increasing marriage cost which is the driving force for 

delaying marriage. The dramatically rising housing price in addition is another undeniable 

factor based on the Chinese tradition that buying a house is usually considered as a 

prerequisite for marriage. 

The recent development in higher education in China affects the delay of first marriage (Zhao, 

2015, p.1). Due to the enrollment expansion of China’s higher educational institutions for 

example colleges and universities, the vast majority of high school graduates are able to 

further their studies. Given this condition, when students graduate from the university their 

age will be in the range between 22 to 26 years old. Although Chinese college students can 

get married as long as they reach the marriageable age, young students have no independent 

source of income during the period of schooling. Therefore, getting married in school is not a 

favorable practice and the extension of study time in school postpones first marriage age 

objectively. 

The influence of social policies in China also plays an important role in delayed marriage. 

China started the one-child policy towards the end of 1970s. Although the government shifts 

to two children per family in 2015, the implementation of the one-child policy before had a 

huge impact on the society as a whole. Chinese family has a preference for a son over a 

daughter, as the ultrasound diagnosis of fetal gender technology (Ultrasound B) has become 

cheaper and more available, more and more parents engage themselves in selective abortion, 

resulting in an unbalanced sex ratio at birth (Du and Wei, 2013, p.2). The increasingly 

unbalanced sex ratio in China has impacted the marriage market with more pressure on men. 

This fact results in young men having less competitive advantage in the marriage market.  

3.3. Delayed Marriage and Childbirth 

Marital status plays an important role in economic and demographic structure while the 

timing and duration of marriage have effects on the growth of population, labor supply, 

fertility, wage rates and so on (Keeley, 1979, p.527). In accordance with China's policy, a 
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child born out of wedlock cannot enjoy some of the benefits that the legitimate children have 

such as the household registration (i.e. Hukou). These constraints make it rare for children 

being born outside of marriage in China. As a result, it is reasonably imagined in this paper 

that the delayed first marriage leads to late childbirth. The data from the Sixth Population 

Census throughout China shows that the average age of first birth is delayed by about 2 years 

in line with the delayed marriage which is always a year earlier than the age that first child 

was born.  

 

Figure 3, The fertility of female in China under three age groups (Source: author calculated from the 

corresponding China Population Statistics Year from 1995-2010) 

Combined with the fact that Chinese government encourages people to postpone marriage 

and childbirth, the average first birth age of females has climbed to the age of 25.9 in 2010. It 

is hard to find the time series data on average age of first birth, thus we compare the female 

fertility in each age group indirectly to find the tendency of childbirth. We primarily focus on 

the age from 20 to 34 which accounts for the vast proportion of the fertility and this can be 

divided into three age groups: 20-24, 25-29 and 30-34. In Figure 3, it is found that a trend of 

declined fertility in the age of 20-24 owning the largest proportion of fertility in the middle of 

1990s. Meanwhile, Figure 3 suggests the line for fertility in the population of 25-29 is not 

much different in 1995 and 2010, although it fluctuated heavily in between. When it comes to 

the age phase of 30-34, there is an obvious growing trend of fertility. Under this circumstance, 

there is immense evidence of late entry into first marriage and first time motherhood in 

contemporary China. 
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With the new-late-childbirth landscape, it will cut birth peaks and reduce population size as a 

result a larger overrepresentation of old than young generation in the economy. We need to 

account for the mechanism that explains that late marriage and late childbirth affect 

individuals’ economic behavior in China. 
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4. Model 

4.1 Basic Overlapping Generation Model 

Overlapping generation model (OLG) is one of the most famous models in macroeconomics. 

In the 1940s someone named Maurice Allais, a French economist, first introduced this model 

into economics. At first, it attracted little attention from the economic filed, while later in the 

year of 1958, OLG model was sort of rediscovered by Samuelson who defined a basic thought 

that one generation is the people born in the same period. In any given period, then there will 

be interactions among a large number of people in different generations. Diamond (1965) was 

the pioneer who adds production sector into the overlapping generation model in his paper 

Optimal Taxation and Public Production. The overlapping generation model has been the 

basic framework for analyzing macro issues in the existing researches. Conclusively, without 

the introduction of the production sector, OLG model cannot offer such strong analysis ability 

and be used so widely. It is also the reason that this significant model was called “the 

Diamond model” since then. 

The model is designed to understand such a story that in a one-good economy in which labor 

and physical capital are the inputs in the production. This product can be used for 

consumption, also can be used as an investment. Our institutions presume that time goes on 

forever and individuals live for two periods: a young age, and an old age. As a result, the 

society as a whole in any period only includes two types of agents: young with a production 

capacity and old without production capacity.  

Overlapping generation model has adopted the achievements in Solow model (Ramsey 

model). This model can be seen as a rich expansion of lifecycle model whose core idea is that 

every generation is supposed to achieve maximum utility during their lifecycle. From this 

point of view, it can be seen as an optimization problem decided by a certain agent. OLG has 

been widely used to study individuals’ optimal decision on consumption, investment, saving 

and social security. Numerous studies in public finance and macroeconomics are based on the 

model since then, including studies of the national debt, social security, the incidence of 

taxation, the business cycle and the foundations of monetary theory. (Geanakoplos, 2009, p.1) 
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There are considerable versions of OLG which are improved by talented economists but first 

we will present the original framework. 

A benchmark model: 

Model assumptions: 

1. All agents are identical ex ante. Each individual lives for two periods which referring to the 

young and old age. Depending on the need of research, this paper focus on the individuals’ 

age from 20 when they enter in to the working period to 100 years old when they decease. 

Supposingly we split the time into two periods, young and old. That means each length of the 

period lasts 40 years long.  

2. A representative agent is born in period t with an endowment of labor and earns a wage 

income tw . In the 1t   period they retire and earn nothing, the only source of consumption is 

the amount of income they save in the previous period. 

3. Williamson (2006, p.23) concluded a highlight of the overlapping generation model is that 

agents are finite-lived and agents currently alive cannot trade with unborn. 

4. Agents concern themselves about the amount of consumption when young 1c (t)  and the 

second period consumption of the same generation becomes 2c (t 1) . Each consumer will 

make a decision to consume positive amounts. 

5. People get married and give birth to their first baby in the age of 40. It indicates that their 

children have just started to work when the agents are about to retire. The gap between 

parents and their children is 40 years. This assumption will match the situation in 

contemporary China where people experience a delayed marriage and postponed child-

bearing. 

6. Assume there is no population growth in the basic model, each generation has the same size, 

L . Agents apply one unit of labor force to the market in the first period of their life and zero 

unit in the second period. 

7. There are many identical firms in the production economy, and the labor and capital 

markets are perfectly competitive. Agents will apply their labor force and lend saving to the 
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capital market for production and get a wage rate tw and the interest rate tr .The aggregate 

production function is (t) (K , )tY F L . ( )F   is a constant return to scale function and satisfies 

Inada conditions. The physical goods can be consumed and output comes from the inputs of 

labor and physical capital.  

7. No inter-generational altruism. Old generation does not have bequest motive and also no 

debt to their offspring at the end of their own life.  

 

Figure 4, The dynamics of the households in the benchmark 

4.1.1 Household’s Problem 

In each period, there exists a generation of young people and a generation of old people. It is a 

decentralized economy and we consider an individual’s preferences over consumption 

streams in his whole life: 

1 2 1 2(c (t),c (t 1)) (c (t)) (c (t 1))U U U                                                  (1)  

 In order to simplify this model, we define the momentary utility function of consumer is the 

form: ( ) ( )U c In c .We know the properties from this utility function:  (c)U is strictly concave 
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thus,
1

(c) 0U
c

   ;
2

1
( ) 0U c

c
    . According to the partial derivatives, individual utility is 

in direct proportion to the consumption of each period as well as the diminishing marginal 

utility of consumption. 

Given the utility function, a representative agent seeks to maximize his or her utility and the 

maximization problem becomes:     

1 2 1 2(c (t),c (t 1)) (c (t)) (c (t 1))U In In                                                  (2)  

Young people’s consumption in period t is represented by 1c (t) , when the young grows old in 

the period 1t  they will consume the amount of consumption 2c (t 1) . (0,1)  is a subjective 

discount factor which presents individual’s preference for current and future consumption.  

It is certain that a rational agent born in period t  solves the utility maximization problem: 

1 2
1 2

c (t),c (t 1),
In(c (t)) (c (t 1))

ts
Max In


 

                                                             
(3)  

And during each period, consumers face the period-by-period budget constraints: 

Subject to:               
1

2 1

c ( )

( 1) (1 )

t t

t t

t w s

c t s r 

 

                                                                                  
(4)  

Here, young agent saves ts in period t  and 1tr  is the interest rate in the capital market. 

Substitute the budget constraints we can get 2
1

1

c (t 1)
c (t)

1 t
t

w
r 


 


 based on lifetime 

consumption expenditure equals to lifetime income. 

To solve the maximization problem, we formulate a Lagrangian problem of the agent’s 

decision, is the Lagrange multiplier: 

2
1 2 1

1

c (t 1)
In(c (t)) (c (t 1)) ( c (t) )

1t
t

In w
r

 



      

                              
(5)  

Deriving the necessory first-order conditions (FOC), we get the relative equations of 

consumptions in two periods: 
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1
1

2

(c (t))
(1 )

(c (t 1))t

U
r

U
 


 

 
 

2
1

1

c (t 1)
(1 )

c (t)tr 


   (as ( ) ( )U c In c )                                                  (6)  

The equation (6)  looks like the shape of Bellman and Euler equation. The left side of the 

equation shows an individual’s marginal rate of substitution between 1c (t)  and 2c (t 1) in two 

periods. Meanwhile the right side of the equation presents the relative of 2c (t 1)  in terms 

of 1c (t)  which indicates the consumption increase rate. In the overlapping generation model, a 

rational agent should obey this condition if they want to realize utility maximization in their 

life. 

Combine budget constraints with the consumption equation (6) , we get the concept of optimal 

consumption allocations: 

1

2 1

1
( ) ( )

1

( 1) (1 )
1

t

t t

c t w

c t r w



 




  
                                                                        

(7)

 

It can be inferred that the interest rate and wage have an impact on the consumption in 

period 1t  from on the basis of the individual choice of consumption.  

Optimal savings is a function of prices which determined by young individuals: 

1( , )t t ts s w r
 

1c (t)
1t tw w



  
                                                                               

(8)
 

It is calculated that 0ts







 and 0t

t

s

w





. These expressions mean the optimal savings clearly 

positive with the increase of the wage rate and personal discount factor.  
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In this section, a representative consumer chooses optimal consumption and savings to 

achieve his or her utility maximization and takes the wage rate tw  and interest rate 1tr  as 

being predefined. Therefore, in period t  the consumer knows the interest rates 1tr . 

4.1.2 Production Sectors 

Assume there are a lot of identical firms in the competitive market and they produce identical 

productions. Young agents lend their labor force to production sectors and save in the form of 

capital stock; old agents lend capital to firms afterwards. The representative firm demands 

physical capital and labor at the point in time to produce output with Cobb-Douglas 

technology: 

1X(t) (K , ) ,t tF L K L   0 1                                                         (9)  

Assume capital is fully depreciated. (t)Y denotes the aggregate output of the firm, Kt  implies 

the physical capital born in period t , L is the labor force. The parameter  measures the 

contribution and output elasticity of physical capital to production’s growth. 

Normalize the per unit of labor forms:
X(t)

tx
L

 , t
t

K
k

L
 (per-capita capital stock), 

(k) ( )t tx f k                                                                                       (10)  

Function (k)f is the intense form of the production function which presents output per unit of 

labor can be written as a function of capital per unit of labor. The first and second derivatives 

of intense form imply the marginal product of capital is positive but it declines as capital rises. 

1( ) ( ) 0tf k k     ; 2( ) ( 1)( ) 0tf k k        

The firm is atomic and acts as a price-taker, the profit maximization is shown by the 

following function: 

1

,
max t t t t

Kt L
K L w L r K   

                                                                        
(11)  
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According to first order conditions of firm’s optimization problem, the real rate of return on 

capital equals to marginal product. Thus the real interest rate in period t is: 

1( , )
( ) ( )t

t t

F K L
r f k k

K
    

  

2( 1)( ) 0,t
t

t

r
k

k
  

  


(0 1)                                                      (12)  

The wage rate is given by marginal product of one-unit labor which yields: 

( , )
( ) f ( )t

t t t t

F K L
w f k k k

L

   
  

(1 )( )tk    

1(1 )( ) 0t
t

t

w
k

k
  

  
                                                                   

(13)  

Accoring to the equations (12) and (13), the per labor unit ratio has a positive effect on the 

optimal interest rate and a negative effect on optimal wage. Intuitively, if there is much more 

capital stock in the period, the interest rate will go down and wage will go up. 

4.1.3 Competitive Equilibrium 

In overlapping generation model, an extremely important setting is that there is equilibrium 

among household, firm and capital market. A competitive equilibrium is composed of a 

sequence of quantities  1 ,t tk s and a sequence of prices 1,t tw r  . The equilibrium should 

satisfy three conditions: 

i) Consumer’s utility optimization. 

ii) Firm’s profit optimization. 

iii) Good, capital and labor force markets clear.  

As in equilibrium, the fact that demands equals supply implies savings in period t  is the 

amount of physical capital in period 1t  . Thus the equality should be like the equation (14) : 
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1t tK s L                                                                                                (14)  

1 1 1( , ) ( ( ) f ( ),f ( ))t t t t t t tk s w r s f k k k k       

The firm’s maximization problem gives wage and interest ,t tw r . Combine them with optimal 

savings, we find the equation define 1tk  is a function of tk . 

1 (1 )
1t tk k  

  
                                                                            

(15)  

 

Figure 5, Convergence of per-capital capital stock to steady-state 

The relationship is shown in Figure 5, the solid curve shows the function of 1tk  and tk . The 45 

degree dash line indicates a set of points that 1tk   equals to tk . After the dynamics of capital, 

the economy will gradually move from 0k  to the interaction of the curve and the dotted line, 

the steady-state value of the capital labor ratio. 

Because in steady-state we have *
1t tk k k    and solving the evolution of 1tk  , the 

equilibrium can be derived: 
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1

1
* (1 )

1
k

 


 
                                                                             

(16)  

The aggregate steady-state capital stock equals the per-capita capital stock multiplies the 

relevant population size. The result of the function comes to: 

1

1
* * (1 )

1
K k L L

 


 
                                                              

(17)  

Given the steady-state per-capita capital stock, the general equilibrium values for return on 

capital and wage rate clearing labor and capital markets are calculated to be: 

* (1 )

(1 )
r

 
 




                                                                                          
(18)  

1
* (1 ) (1 )

1
w


 



 
                                                                     

(19)  

We then calculate steady-state consumption allocations: 

1
* *

1

1 1
c (t) ( ) (1 )

1 1 1
w


  

  

 
                                                 

(20)
 

1

1
1 1

1

 
 




  

   
 

* * *
2 ( 1) (1 )

1
c t r w




  
  

1

1

(1 )
(1 ) 1
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The equilibrium level of saving then becomes: 
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1

1
* * 1

1 1ts w
  

 

 
     

                                                          (22)
 

In the long run, the closed economy will converge to a steady-state where the optimal 

consumptions, the per-capita capital, the capital rental rate as well as the labor wage are fixed 

constants. A central feature should be noted that the equilibrium level values are not Pareto 

efficient. This is because each contemporaneous agent could better off if he or she transfers 

parts of his endowment to the older generation. While in the setting of the model, there is no 

intergenerational trade in the market.  

4.2. A Modified OLG Model 

The standard OLG model takes into account agents are sitting in an economy of late marriage 

as well as childbirth. Now we make a further modification of a society in which people get 

married and have children at an earlier time. Similar to the benchmark model, assumptions of 

the modified OLG are taken into account at the first step. 

1. It is assumed infinite-time horizon and 1, 2,3......t  .In the economy, an individual can live 

for 100 years old.  In order to maintain the consistency of analysis, we focus on individuals’ 

life phase from the age of working to death. That is the age from 20 to 100. 

2. Each agent lives for 4 sub-periods in the modification, we can denote each sub-period as 

young-young, young, old and old-old. The length of each period is 20 years which means the 

equivalent age bracket can be grouped into 20-40, 40-60, 60-80 and 80-100. Every two sub-

periods can be seen as a period refers to working period and pension period. 

3. In this model, we set up a generation, labeled t , enters adult life at the age of 20. A 

representative of that generation works at period t  and 1t  and receiving the amount of 

income named ty . The amount of the income equals the sum of wage rate tw and 

1tw corresponding two sub-periods young-young and young. 
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4. Then we make a proposition, agents consumes an amount of 1c  and save 2ts   between sub-

periods 1t   and 2t  . Agents also decide to lend their savings to the production sector at that 

time and transfer an amount of physical capital 2tk   to the market.  

5. In sub-periods 2t   and 3t  —the pension period, agents reached retirement and the only 

source of income is the interest return on capital. At the end of period 3t   (old-old), people 

consume the sum of capital and interest return which can be denoted 2c . 

6. It is also assumed that no population growth in this modification and in each sub-period the 

labor supply is
1

2
L .To match an economy with earlier marriage, a generation gets married and 

has a baby at the age of 20. Thus the corresponding gap between parents and children is only 

20 years which is comparatively smaller than the benchmark. At the beginning of period 1t  , 

the children of young just enter into their working period. 

To demonstrate the transition among the four kinds of agents, we conduct a figure as follows. 

For simplicity, we require young-young agents as y-young and old-old agents as o-old in the 

figure. It clearly illustrates the chain of generation in period t  including the retiree and the 

workers. 
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Figure 6, The dynamics of the households in a modified OLG 

For the purpose of comparing two kinds of dynamics among households, we transfer the 

transition of generation in the standard OLG to be Figure 7. In this form, we only split the 

periods in benchmark into two sub-periods. No changes are made in the standard model in 

order to obtain a comparable version. Clearly, Figure 7 depicts the same model as in the 

benchmark. 

 

Figure7, The transformative dynamics of the households in the benchmark 

It can be concluded from the figures that there are two folds of capital as well as labor force if 

agents have their babies in the age of 20. The most important implication is that an early 

childbirth will bring out a larger working population and poses an effect on whole society. 

4.2.1 Household Maximization Problem. 

During individuals’ working period, agents gain utility from the consumptions in two sub-

periods. Recall that they choose 1c  and 2c  to maximize their lifetime utility under the inter-

temporal budget constraints. The maxi-optimal individual satisfaction problem is: 

1, 2 1 2(c c ) In(c ) (c )U In  , 0                                                           (23)  

Subject to: 

1 1 2

2 2 3 2(1 )
t t t

t t t

w w c s

c r r s
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2
1 1

2 31t t
t t

c
w w c

r r
 

   
                                                                

(24)  

To makes the model simpler, we assume that the return on capital cannot be reinvested. As a 

result, there is no compounded interest rate in the model. 2tr  is the interest rate in period 2t  , 

similar implication to 3tr . Substitute the budget constraint equation (24)  to the utility 

function (23) , the utility-maximization Lagrangian problem can be formulated as: 

2
1 2 1 1

2 3

In(c ) (c ) ( ), 0
1t t

t t

c
In w w c

r r
  

 

       
    

(25)  

The first-order necessary conditions for this maximization program are: 

1 1

2 2 2 3

1
0

1 1
0

1 t t

c c

c c r r



 
 


  




    
                                                             

(26)  

Solving the first-order conditions, we get the proportion of the consumptions in two periods. 

The implication of this equation is that the allocation of the consumptions is relevant with the 

discount factor and interest rates. 

2
2 3

1

(1 )t t

c
r r

c
     

                                                                            
(27)  

If we take the interest rate and wage rate as given, the formula permits us to calculate the 

intra-generationally optimal consumptions: 

1 1

2 2 3 1

1
( )

1

(1 )( )
1

t t

t t t t

c w w

c r r w w







  

 


   
                                                         

(28)

 

Based on the optimal consumptions, we derive the optimal saving which can be written as a 

function of the wage rate and subjective discount factor: 

2 1( )
1t t ts w w

  

                                                                          
(29)
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Finally, the optimal allocations 2 2, ,t t tc c s  completely summarize the household sector. We 

could also notice in this sector there is only one moment in time where the individual 

representative of the cohort makes a non-trivial decision. At that moment agents split their 

personal income into consumption tc  and savings 2ts  . 

4.2.2 Production Sector 

In order to get the endogenous changes in income, we need to introduce enterprises to 

determine the interest rates and wages. A set of identical firms accumulate physical capital 

and utilize the capital for producing generic goods. Consider a neoclassical, one-product, 

constant-return-to-scale production function in this part. The technology can be presented as: 

   1(t) 1

1
( ) . ( ) ,0 1

2 t tX K K L L
  

    
                                        

(30)  

11
( )

2 2
t tK K

L
L

 


 
 

(t)X  is the total production in sub-period t and output is non-produced.  In any given period t , 

the existed aggregate capital stock is made up with 1tK   and tK , which is supplied by the 

working generation in period 2t  and 3t  respectively. Note the subscript of the capital letter 

K presents the birth period of the capital. On the other hand, the aggregate size of the working 

population is 2L  in period t . As mentioned before, there are four small periods in the 

modification and each length of the period is halved to be twenty years. If working people 

continue working for 40 years. The total output will be    11( ) . ( )t tK K L L
 

   . This 

function is based on the fact that there are two units of labor as well as two units of capital 

inputs in one sub-period. The timing when we split the production matters, a sub-period is 

only half length of the 40 years. In this way, the amount of output in a sub-period should be 

0.5 times the total production. 

According to the perfect competition assumption, the interest rate is the marginal return on 

capital. We can derive the partial derivatives and the solution to the problem which can be 

fully characterized by: 
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(31)  

Similarly, the wage rate equals to the marginal product of the labor. In this case: 

( )

(2 )
t

t

X
w

L





 

1

1
(1 )( ) (2 )

2t t tw K K L  
   

                                                  
(32)

 

It is noted that the allocation of the interest rate and wage rate is pertained to an agent. In this 

way, the capital market defined the optimum program.
 

4.2.3 Competitive Equilibrium 

In this section, this paper will demonstrate the competitive equilibrium of an earlier marriage 

economy. As a rule, from a long-term perspective the equilibrium values require the per-labor 

unit allocations to be non-negative constants.
 

As mentioned earlier, the capital is full depreciation in addition to the market clearing 

conditions. Therefore, the amount present generation’s savings equals to the capital that firms 

lend from households. The new born capital stock is designated in the period. It should be the 

case that the individual saving multiplies the number of population: 

2 2t tK s L    

2 1( ) L
(1 )t t tK w w

   


 

1 1
1 1

1 (1 )
( ) . ( ) ( )
2 (1 ) t t t tK K K K L    


 

 

                            
(33)  

In steady-state, optimal algebraic budgetary capital must be the value where: 
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**
1 1t t tK K K K                                                                             (34)  

In order to make a distinction with previous model, we subscript parameter with two “*” as 

the steady-state value, after introducing the steady-state **K to the function of 2tK  , we have 

the following function: 

** ** ** ** ** 1(1 )
( ) ( )

(1 )
K K K K K L   


        

This function provides the solution which can be characterized by: 

1

1
** (1 )

.L
1

K
 



 
                                                                            

(35)  

Speaking of the steady-state interest rate and wage, two constants are presented as following 

(36) and (37) : 

** 1 (1 )
.

2 (1 )
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(37)  

On the other hand, equilibrium in the consumption good market is as follows (38) and (39): 

1
** (1 ) (1 )

1 1tc


  

 

  
                                                                         

(38)  

1

1
**

2

(1 ) (1 )
1

(1 ) 1tc
   

  





    
                                                             

(39)
 

At last, the corresponding amounts saving per worker unit is: 

1

1
**

2

(1 )

1ts
 







 
                                                                              

(40)
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Compare the steady-state values in two forms of models, the wage rate and interest rate 

become: 

** *

** *

1

2
1

2

r r

w w



                                                                                  (41)  

We obtain the results of wage rates and interest rates are only half the steady-state values in 

the standard model. This is because of the simple fact that we have a half-length period 

compared against the benchmark. The capital gains are not reinvested, hence we have the 

corresponding half interest rate and wage in the steady-state in the modification. In order to 

have a clear explanation, this paper concentrates on the aggregate values in a sub-period 

whose length is 20 years in both standard model and the modification. Regarding the capital 

stock in a sub-period, there are two units of capital owned by old and old-old, it is suggested 

that the steady-state capital stock in the modified OLG is twofold as much in the benchmark.  

Hereby, we denote TK as the total capital in a sub-period. Assuming the symbol “ss” depicts 

the steady-state values in the modified OLG model, we compare them with the steady-state 

values against the benchmark. The comparison can be summarized by the following equations: 

*(T ) 2ssK K  

*2ssX X  

*
ss =K K  

*
1 1 (t)ssC C  

*
2 2 (t 1)ssC C 

 

** *
2t tS S   

*
ssr r

 

*
ssw w
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The relational expressions above show us that there are identical steady-state values of new 

born capital, consumption, interest rate, wage rate as well as the amount of saving. The capital 

stock and output in the economy is twice as much in the standard model due to the doubled 

capital and labor inputs. 

Owing to the reason that there is no population growth and technical progress in the whole 

economy, it is not difficult to understand why steady-state values are consistent. When 

individuals get their children at 20s, there will be more working population in a society than 

the other society where people have children at 40s. This is the most significant difference 

between the benchmark model and modified model. 
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5. Transition and Conclusion 

5.1 A Description of the Scenario 

For purposes of a further discussion on the societies with or without late married and 

childbirth, in this section we emphasize on the transition dynamics over time.  

First of all, we consider a scenario that there is a sudden shift from an earlier marriage society 

to a later marriage one (we name it as a compounded economy in the rest of the paper). The 

generational transition of this progress can be illustrated as below: 

 

Figure8, The dynamics of the households in a compounded economy 

As shown in Figure 8, the generation transition in the compounded situation is split into three 

parts, i.e., PartⅠ, PartⅡ and Part Ⅲ.It is believed that this division offers a convenient and 

reasonable analytic method. 

PartⅠ reveals the generational transition among households in an earlier marriage economy in 

accordance with representative agents who plan to have a baby at the age of 20. The black 
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arrow that connects two small periods indicates the parent-child relationship between the two 

generations. In other words, the period at the pointy end of the arrow is the child of the period 

at the other end of the arrow. 

Regarding Part Ⅲ, it presents the economy that each generation postpones their marriage and 

gives birth to baby at the age of 40. The meaning of arrow has the identical implication as in 

part Ⅰ. 

We should pay extra attention to the part Ⅱ. If the couple gives birth to their child at their 20s, 

the childbirth direction will follow the red dashed line. While the reality is that people make 

an abrupt decision to have their childbirth in their 40s, so that the flow of children will move 

to the red solid line. As a result, the new born children will come to the period next to the 

dotted one. 

It can be concluded that due to delayed childbirth there are less working population in any 

given time which induces a temporary shock on the economic society. In a society people get 

married in the age of 20s, as shown in part I, there are two units of capital and two units of 

labor supply in one period. A sudden delay of marriage and childbirth will diminish one unit 

of labor supply in this situation. Thus in part II, there will be two units of capital with one 

labor force in the society. When the economy moves to a society of late marriage—part III, 

the relation will become one unit of capital and one labor supply in a period.  

It is known that there is a transition when the economy goes from one steady state to another 

steady state. Numerical analysis with Excel is exerted in the following part in order to have an 

unambiguous explanation of the natural dynamics of the compounded economy. 

5.2 Numerical Analysis 

According to Pecchenino and Pollard (2002), the traditional calibration of personal discount 

factor of consumption in each year 0.98  . Mathematically, here we set discount factor 

400.98 0.446   under the fact that individuals consume their capital every 40 years. 
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Regarding the share of total income that gets paid out to capital ---parameter , the practice 

of relative researches on developed countries usually assign 0.3  in the macro studies 

(Pecchenino and Pollard, 2002). Considering China is a less developed country and has 

comparative cheaper labor cost, this paper refers to the literature of Yang (2013, p.30) and 

regulates 0.35  . To reduce computational complexity, we also define the population of 

each generation in one period 1L  . 

Initially, the compounded economy is considered standing at time 1t   which is the steady 

state level of part Ⅰ, and supposing at time t we introduce an immediate, surprise and 

permanent delayed marriage and childbirth. The symbol “ss” depicts the steady-state values in 

the previous proved model. (We have proved before that the two kinds of economies have the 

same steady-state values.)  

5.2.1 Output 

Given the steady-state values in period 1t  —the society with an earlier marriage, we 

calculate the steady-state output function as: 

   11

1
(2 K ) . (2 L) ,0 1

2t ss ssX X
  

    
                                       

 42
 

1
ssK L 

 

The production function should be this when agents have their children at the age of twenty. 

However, if suddenly people decide to delay marriage and give birth to a baby in 40s, it could 

instantly induce an unexpected lack of labor supply in a certain period t . Therefore, the labor 

supply in period t is reduced by half that is 0.5 (2 )L L  . 

The production function in this period (20 years) then becomes:  

   11
(2 K ) . (L) ,0 1

2t ssX
    

                                                      
(43)

 

Compare equation (43) with the steady-state value of production, we have the following 

relation:  
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t ssX X                                                                                                 (44)  

This particular equation (44) depicts a delayed marriage and childbirth brings a reduced 

production immediately. Check the output at time 1t  , we have the result of expression(45). 

1
1 1

1
[( ) ].L

2t t tX K K  
  

                                                                   
(45)  

Because                   t ssK K  and 1t ssK K                                                                          (46)  

Equation (46) is based on the intuitional thinking that a less amount of labor implies a higher 

wage rate which contributes to the new born capital 1tK   in period 1t  . We will revalidate 

this result later. 

Therefore,              1t tX X                                                                                                  (47)  

The Outputs in part Ⅲ can be calculated on the basis of equation (9). Then, in period 2t  : 

1
2 20.5t tX K L 

                                                                                   (48)  

We utilize 0.5 times equation (9) because the length of a period in part Ⅲ is havled of the 

standard OLG model. In the next periods in part Ⅲ, the product function should follow the 

equation (48). 
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Figure 9 , The transition of the output in the compounded economy 

Based on the expressions, we insert the parameter values and retrieve the movement of output 

per period in the compounded economy which is shown in Figure 9. Evidently, the output 

experience volatility in values over long time periods. 

At the beginning of the economy---part Ⅰ, there are double units of capital and labor force 

which led to a comparatively higher output. In theory, the output would reach the steady-state 

output ssX . While during the shock in period t and 1t  , there is one unit of labor input 

compared with superfluous capitals. Therefore, output tX and 1tX   will encounter a rapidly 

drop. When people gradually move into a delayed marriage economy, there would be one unit 

of labor corresponding one unit of capital in a period. Thus, the quantity of production in one 

period decreases and eventually equals to half of the steady-state value in partⅢ, which is 

based on twofold capital and labor inputs.  

5.2.2 Wage Rates 

It is mentioned in section 4, the wage rate in a period equals to the marginal productivity of 

working population. With the relative paucity of workers in periods t and 1t  , it is quite clear 

there is a sudden increase of wage rate in period t compared with steady-state wage rate: 

According to equation (32), we can calculate wage rate at time t : 

1
(1 )(2 ) .L

( ) 2
t

t ss

X
w K

L
  

  
  

t ssw w                                                                                       (49)  

We can process the wage rate in period 1t   in the same method and yield 1tw which is a bit 

higher than tw  in line with more output in period 1t  . In the coming periods later of part Ⅲ, it 

follows the relation that there is one unit of capital along with a unit of labor in the society. 

Thus,                                 2
2

1
(1 )( )

2
t

t

K
w

L
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With a positive relation with the output, the wage rates in part Ⅲ would decrease by degrees 

over time. The figure 9 describes the trend of wage rates would grow gradually in the periods 

t and 1t   then back to the steady-state values over time. Apparently, the wage rate in period 

1t   gets the peak of the wage rate in the compounded economy combined with the highest 

production. 

 

Figure 10, The transition of wage rates in the compounded economy 

5.2.3 Interest Rates 

The interest rate in a certain period is also determined by the change of production function 

and capital. Based on the equation (31) , we derive smaller interest rates in this period t and 

1t   in accordance with much more capital: 

t ssr r                                                                                                     (50)  

1t t ssr r r                                                                                               (51)  

The Figure 11 presents a decline of interest rates in periods t  and 1t  . After the transition in 

part Ⅱ, the interest rate in one period whose growth is flickering upwards, then reached the 

steady-state in the end. It seems that the change of interest rates has a negative relationship 
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with wage rates in the same period. For a deficiency of labor supply in part Ⅱ, the interest 

rates will drop along with the wage rates tw and 1tw  rise.  

 

Figure11 The transition of interest rate in the compounded economy 

5.2.4 Capital Stock 

Before analyzing the dynamics of capital, we should make a distinction of capital stock and 

new born capital in the modified OLG model. The new born capital tK  in part Ⅰ and Ⅱ is the 

capital supplied by the generations in 1t   and 2t  . Meanwhile, the capital stock in period t  

consists of two units of new born capital 1tK   and tK . We must firstly check the new born 

capital in each period when a suddenly delayed of marriage is introduced in the compounded 

economy. 

Considering equation (33) , the new born capital is a proportional to the young-young and 

young’s wage income, given 2 1t t ssw w w    we get the new born capital in period t : 

2 1( ) L
1t t tK w w

    

                                                                       
(52)  

ssK  
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Similarly,               1 1( ) L
1t t tK w w

   

                                                                        
(53)  

It is revealed that a higher wage rate tw in the period t  presents a higher new born capital in 

the corresponding period. The reason is that if people have a larger amount of wage they will 

save more. Due to a suddenly move to the economy of late marriage, unexpected delayed 

childbirth would not change households’ saving behavior. 

Clearly, it can be inferred that with the fact 2t tw w  , we  have the inequation: 

1t ssK K                                                                                    (54)  

As shown in Figure 12, a steeply increase of new born capital in the figure then later with the 

wage rates moderately headed toward the steady-state. The line of new born capital in a 

period would follow the motion and the slope flattens over time. 

 

Figure12, The transition of new born capital in the compounded economy 

The meaning of capital stock in a period is not like the new born capital, in the economy of 

part Ⅰ and Ⅱ, there are two units of capital in each period. For instance, ( )tTK  as the total 

capital stock in period t which is composed of 1tK  and tK . When economy moves into a 

delayed marriage society, there is just one capital coincides with one labor in each period. 
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We can calculate the aggregate capital in one period of part Ⅰ and Ⅱ by using the function: 

1( )t t tTK K K                                                                                     (55)  

And the capital stock in part Ⅲ equals to the new born capital in each period. 

That is                    ( )t tTK K                                                                                                (56)  

Consequently, the mapping of capital accumulation is illustrated as Figure 13: 

 

Figure13, The transition of capital stock in the compounded economy 

According to the expressions this paper has derived, the change of capital is totally affected 

by the transition of labor force in each period. 

5.2.4 Saving Rates 

From equations (8) and (29)  in the last parts, individual’s savings equal a fixed fraction of 

their wage income. Combined personal savings rate equals the amount of saving over 

individual income. Therefore, each individual’s saving- wage ratio is constant over time. It is 

reasonable that the personal saving rates are independent of the transition and would not 

change during the whole economy. Moreover, this paper is going to consider the household 

saving rates in the compounded society. 
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In the setting of our models, the total saving is only supplied by the sector of household. The 

households in the economy as a whole include young generation and old generation. It is 

acknowledged that the old generation provides a negative saving due to their consumption in 

the economy when they pass away. On the other hand, the young generation earns wage and 

save a positive amount of capital during their working period. By definition, the amount of 

household savings equal to the sum of the negative savings and the positive savings in the 

society. In a closed economy, the savings equal to the net investments. Hence, the net saving 

in the compounded economy is the increment of the capital stock. In consequence of the 

equation, it is considered to apply the incremental capital stock relative to GDP (output) to 

present the period-over-period percentage change of saving rates in the whole economy. 

In the steady-state economy, with a log utility function and full depreciation the savings rate 

is stable in zero. During the transition in part Ⅱ, the movement of saving rates is determined 

by the change of incremental capital in economics. Based on expression (55), a particular 

expression of incremental capital and savings rate in period t can be written as (57)  and (58) : 

1 1 1( ) ( ) ( ) ( )t t t t t t tK TK TK K K K K          

1 1t tK K                                                                                        (57)  

1 1( )
0t t

t
t

K K
s

Y
 

 
                                                                       

(58)  

In period 1t  , we obtain: 

2 2 1t t t tK K K K                                                                    (59)  

2 1
1

1

( )
0t t t

t
t

K K K
s

Y
 




 
 

                                                               
(60)

 

The saving rates become negative because at the point the economy enters into part Ⅲ, in 

which there is only one unit of capital. The decreased capital stock implies that there are a lot 

of old people with negative savings. However, few young people with positive amount of 

savings in the society.  
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Combined equation (56), we get the growth of capital stock in period 3t  : 

3 3 2t t tK K K                                                                                     (61)  

3 2
1 2

2

0t t
t t

t

K K
s s

X
 

 



  

                                                                    
(62)  

When the economy went into part Ⅲ, there is a gradually smaller decrease in incremental 

capital on the basis of declining in new born capital. In the long run, this trend dominates any 

reversion and finally leads to a steady state over time.  

The trend line shows the simulated household savings rateduring the transition. The 

incremental capital relative to output has an initial jump then declines with the working 

population shrinks during the transition economy. 

By calibrating the expressions, a graph is presented as follows: 

 

Figure 14, The transition of saving rates in the compounded economy 

5.3 Conclusion and Forecasting 

In conclusion, we started with analyzing an economy having earlier marriage and childbearing. 

Then the analysis continues with the introduction of delayed marriage, and how the steady 

state is affected along the transition path. According to the macroscopic analysis, an economy 
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that agents get married and deliver children at the age of 20 has the same steady state level in 

another economy that agents get married and has a child at the age of 40. Given the 

parameterization of the model, it is discovered that an unexpected decision of delaying 

marriage will create a temporary shock on the whole economy. On the other hand, household 

saving rates firstly increase but then rapidly decline along with the decreasing of capital stock 

in the society. As time passes by, the saving rates will gradually recover to the level of the 

steady state in the modified OLG model. The main concern in the analysis is the change of 

population structure in the economy that determines the savings rate. When there is more old 

generation consumed capital in the economy, the saving rates would be negative. On the 

contrary, the saving rates would be positive if there are more young people compared with old. 

In principle, the savings rate is determined by the sum of the saving of young and dissaving of 

old. 

To sum up, this paper gives a theoretical prediction on the effect of delayed marriage and 

childbirth on household savings rate in China. For further analysis, some micro-level data can 

be utilized to verify whether the findings fit the realities in China. 
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