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Abstract of Dissertation

Essays on the Role of Inter Vivos Giving in General Equilibrium

This dissertation aims to develop a robust tool of detecting the characteristics of

delinquent households and a public policy reform of boosting inter vivos giving before

households experiencing a liquidity-constraint. In the first chapter, I develop an em-

pirical pre-screening model to examine the pattern of a liquidity crunch among delin-

quent consumers. According to this nonparametric estimation, low-income, young

households are found to have a high probability of filing for bankruptcy because

they have a lack of liquidity while bearing a considerable amount of debts relative

to income. As a discussion on the relevant tax policy reform, I elaborate the wel-

fare aspects of inter vivos giving, often observed as liquidity injection to the young’s

budget, in dynamic general equilibrium. When a borrowing constraint arises from a

non-negativity constraint on wealth, the model economy is able to produce the age-

wealth distribution comparable to the corresponding distribution in the US economy

while emphasizing the role of a gift in relaxing the binding constraints. The model

supports a reform of lowering the gift tax rates by showing Pareto-improvement in

the long run with higher average consumption, and a smoother lifetime consump-

tion path. The greatest gain goes to the youngest generation, and this gain remains

with the flexible choice of labor supply. If one’s goal is to realize the efficiency gain,

the dissertation suggests that the current tax system deserves another consideration

from the steady-state point of view because the opportunity cost is smaller than

the marginal gain from transferring a part of resources to the young who has high

marginal propensity to save although an individual decreases the labor supply when

young instead of increasing it while middle-aged.
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Chapter 1

Introduction

A significant number of US households do not hold sufficient wealth to insulate con-

sumption from declines in earnings. This phenomenon is shown by the increasing

number of household bankruptcy filings, particularly a rapid increase over the past

25 years. Among many liquidity-constrained households, young adults easily become

delinquent and experience a more serious liquidity crunch than other generations due

to a lack of credit or collateral for borrowing. The financial distress of this generation,

however, has not received enough attention from researchers compared to much liter-

ature analyzing the welfare effect of a social security system developed for resolving

the stress of the old generation. Only a limited number of studies discuss the welfare

implication of the transfer from parents to children, which can help children resolve

a liquidity-constraint, although it has been mostly considered when describing the

shape and the size of wealth distribution in the US economy.1

This dissertation studies the welfare aspects of the voluntary intergenerational

transfer in the steady state by emphasizing the role of inter vivos giving during

1See Cagetti and De Nardi (2008) for the summary of the survey on the wealth inequality including
benchmark analysis by Hugget (1993), Carroll (1997), Palumbo (1999) and De Nardi (2004)
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liquidity-constrained periods. The first chapter aims to provide the rigorous exami-

nation on a household’s balance sheet to figure out who experiences a serious liquidity

crunch. In investigating the characteristics of delinquent households from micro data,

the chapter exploits an early warning signal model, a pre-screening tool aimed at pre-

dicting a country-level crisis. This non-parametric estimation finds that the amount

of liquidity in checking accounts and the burden of unsecured loans send a strong

signal in calling delinquency, and then concludes the need to secure the liquidity of

young, low-income households so as to minimize the social welfare cost.

Based on the observation of the limited borrowing due to low credit levels among

these delinquent households, a tentative public policy reform is illustrated in the sec-

ond chapter with a liquidity-constraint when a household is restricted from borrowing

against future earnings. The chapter discusses a reform on the gift tax in an applied

life-cycle model which is built on the observed patterns of inter vivos giving such that

a gift-recipient have more permanent income and wealth than a non-recipient. After

comparing the age-wealth distribution produced in a model economy to the corre-

sponding distribution in the US economy, the chapter investigates how the individual

welfare is influenced when giving is encouraged by the elimination of the gift tax in

the steady state. The model shows that lowering the gift tax rate is Pareto-improving

according to higher average consumption, and a smoother lifetime consumption path.

The last chapter emphasizes the flexibility of endogenous labor supply choice to

assess whether lowering the gift tax rate leads to Pareto-improvement. My quanti-

tative analysis, calibrated to the US economy, shows that lowering the gift tax rate

can be a Pareto-improving reform by generating 35 percent individual welfare gain

in the steady state. The greatest gain goes to the youngest generation, and this gain

2



provides support for reforming the gift tax in spite of the decrease in leisure when the

individual is middle-aged. If one’s goal is to realize the efficiency gain from levying

the tax on inter vivos giving, the dissertation suggests that the current tax system

deserves another consideration from the steady-state point of view by showing that

there is a greater marginal gain from transferring money from the old to the young

whose marginal propensity to save is high. A reform of lowering the gift tax rate

with elastic labor supply studied in the last chapter emphasizes the role of inter vivos

giving in improving the social welfare when the young is the main provider of labor

force and capital stock in production.

3



Chapter 2

An Empirical Consumer

Delinquency Model

2.1 Introduction

Among the measures of household financial distress, bankruptcy filings have risen

in a rapid pace over the past 25 years.1 In spite of significant net losses to lenders

from borrowers’ filing for bankruptcy, it has not been well understood what kind

of indebted consumers become delinquent, why they file for bankruptcy, and how a

government can prevent the welfare losses from those filings. The study also deserves

more attention from public policy makers because the rigorous examination on the

cost of delinquent borrowers is related with minimizing the cost of maintaining a

stable financial market. This chapter studies the cause and the effect of consumer

indebtedness by investigating which components in a balance sheet have a strong

relationship with a consumer’s delinquency by non-parametric estimation. The dy-

namic changes in the balance sheet are observed from pseudo-panel data constructed

1See FRB (2006)
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from time-series of the Survey of Consumer Finance. I adopt a non-parametric model

of detecting sovereign crises based on the early warning signal system developed in

Kaminsky et al. (1998) for evaluating leading indicators in predicting currency crises.

By exploiting the similar features between a country-level debt crisis and a consumer’s

indebtedness, the model estimates the performance of alternative indicators and clar-

ify the dynamic behavior of them around delinquency. Furthermore, in the process of

seeking the optimal threshold value of indicators, it is able to predict the probability

of delinquency according to each consumer’s quantifiable characteristics.

I find that if a consumer delays the repayment of a student loan, and credit card

balance she sends a strong signal in calling her vulnerability. A significant decrease in

the amount saved in the checking account aggravates the vulnerability as well. It is

worth noting to observe that home-related loans do not send a strong signal because

most consumers carry those debts while still being in the solvent section and bearing

mortgage payments or the cost of loans related to home values as much as around

10 percent of their income on average. If they add little more loans to home-related

loans, they easily become delinquent. In terms of persistency of indicators, demo-

graphic characteristics step forward as prominent indicators. Marital status, and the

years of education report high persistency in its predictability test. Based on the in-

dex composed by the weighted average of indicators’ efficiency in predictability, it is

found that younger consumers are highly likely to file for delinquency while implying

that the consumer delinquency filing is related with the life-cycle profile of earnings

and consumption.

This chapter contributes to clarifying the specific behavior of indicators and pro-

vides a monitoring tool to help identify the ability and willingness of prospective

5



borrowers to repay their debts. A review of the related literature is provided in

the following section. More specific discussions on creation of pseudo-panel data,

the selection of indicators and the summary statistics corresponding to a consumer’s

delinquency defined in this chapter will be provided in Section 3. Section 4 discusses

the methodological issues and Section 5 presnets the results of the non-parametric

model. The robustness check and the sensitivity analysis are examined in Section 6.

Finally, some remarks on the results for developing a preemptive policy conclude the

chapter.

2.2 Related Literature

Greater concern on consumer debt based on the rapid increase in the bankruptcy fil-

ing rate has heated the discussion on the welfare implication of declaring bankruptcy

and on the assessment of the relative merits of alternative consumer bankruptcy rules.

Still, the quantitative evaluation of the welfare between the economy with and without

a bankruptcy law shows the results contingent on the determinants of indebtedness.

Athreya (2002) who build the discussion on Aiyagari (1994)’s incomplete market

shows that eliminating a consumer bankruptcy rule improves welfare. On the other

hand, Li and Sarte (2006) present the reduction in welfare by the elimination of the

rule with the option of chapters in general equilibrium. By considering a bankruptcy

rule’s conflicting welfare implications between consumption smoothing across time

and across states2 Livshits et al. (2007) find that expense shocks are critical in as-

sessing which rule is welfare-improving. They also show that the preferable choice

2Two household bankruptcy rules, Chapter 7 and Chapter 13, in their study involve the study
on assessing two conflicting consumption smoothing. The one is related with limited consumption
smoothing across time when households’ ability to commit to future debt repayment is weakened
and the other is their improved ability to insure bad lucks (consumption smoothing across states)
by declaring bankruptcy which introduces some contingency into debt contracts. Zame (1993) and
Debey et al. (2005) discuss details of this discussion.

6



among the rules is related with the persistency of income (less transitory shocks) and

that the life-cycle profiles of earnings and family size matter.

In contrast to the rich development of a theoretical analysis on the validity of a

bankruptcy rule, there are few studies finding the determinants of consumer bankruptcy

or any tentative measure of default from empirical evidences due to a lack of household-

level data or to the restricted access to legal data. Domowitz and Sartain (1999) de-

velop quantitative choice models to detect the filing choice and the chapter choice by

using the United States General Account Office (1983)’s compiled sample of Chapter

7 and Chapter 13 cases and the Survey of Consumer Finance (1983). In the nested

Logit results in Fay et al. (2002), the medical expense which is argued as a sort of ex-

penditure shocks, and credit card debts are found to be the main contributors of filing

for bankruptcy. I extend their choice of variables by regarding the term-matching cor-

relation with delinquency, including various income-normalized medium-term debts

which are suggested in theoretical studies and by benchmarking the set of expense

shocks such as medical expenses, marital status, and unemployment.

Among the indicators related with filing for bankruptcy, a strategic motive is also

shown as a significant factor of filing for bankruptcy in Fay et al. (2002) according

to the result from their test on whether households tend to file for bankruptcy when

their financial benefit from the filing rises. Their work not only provides the implied

importance of the exemption level as a threshold of filers’ debt level but also em-

phasizes the role of strategic information in distinguishing filers from non-filers. In

order to focus on the structure of an indebted balance sheet rather than the strategic

motive, alternative insolvency is defined in this chapter by adopting delinquency in

any type of loan. A similar definition of insolvency is adopted in Gross and Souleles

7



(2002) who observe the delinquency rate of a credit card, the most recent and prevail-

ing development of credit lines. This chapter considers the role of credit risk models

in designing the preemptive action of credit risk models by the delinquency rate as

a leading indicator of insolvency before a lender and a society experience the welfare

cost of a borrower’s filing for bankruptcy.

Methodologies which have been widely used in studying the determinants of a

consumer’s default, such as logit/probit models have the advantages of summariz-

ing the information about the likelihood of a default. However, for the purpose of

surveillance and preemptive action before the cost of default realizes, it is difficult

to explicitly measure which variables or which persons need to be monitored within

these statistical models. This chapter adopts the research tool developed in studies on

sovereign debt and currency crises. Particularly, a sovereign debt crisis is very similar

to consumer delinquency in many aspects, from outright default on external debt to

illiquidity where a solvent yet illiquid balance sheet of a country becomes worse until

it reaches on the verge of default due to investors’ unwillingness to roll-over short-term

debts coming to maturity. Among various models developed in institutions in and out

of the International Monetary Fund for the forward-looking vulnerability assessment,

I use an early warning signal (EWS) model developed by Kaminsky et al. (1998) in

analyzing currency crises.3 Their early warning signal model is close in nature to

detecting the determinants of a debt crisis as their objective is to develop a system

that helps monitor critical indicators as to whether a country may experience a po-

tential crisis. With an EWS model developed by Kaminsky et al. (1998), this chapter

3According to Berg et al. (2005), a EWS model developed by Kaminsky et al. (1998) shows
the highest prediction power. In extension of this method by allowing interactions between the
various explanatory variables, Ghosh and Ghosh (2003) developed a binary recursive tree (BRT)
and Manasse et al. (2003) identify macroeconomic variables in predicting most recent sovereign debt
crisis episodes by using the BRT model.
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establishes the set of variables which are useful to predict consumer delinquency, to

identify what type of quantifiable characteristics a delinquent consumer has and to

act in a preemptive way in preventing costly insolvency.

2.3 Data

The Survey of Consumer Finance provides the information on the state of a house-

hold’s balance sheet by containing details in the composition of assets and debts.

The SCF is a triennial survey of U.S. households undertaken by the Federal Reserve

System and interviews a representative cross section of households about their de-

mographic characteristics, assets, income and debt. Each survey contains over 4000

households for each imputation.4 I use the SCFs published between 1995 and 2007

(in total 5 surveys) which are directly comparable by having the same set of survey

questions.

2.3.1 Definition of Delinquency

I begin this section with defining what a delinquent state is, which this chapter is

interested in, and identifying the relevant responses from the SCF. The SCF asks

some questions on measures of consumer insolvency such as “Have you ever filed for

bankruptcy?”,“In the past five years, has a particular lender or creditor turned down

any request you made for credit, or not given you as much credit as you applied for?”

and “(During the past year) Now think of any loans you made. Were you ever behind

in your payments? If so, were you ever behind in your payments by two months or

more?”. The question on bankruptcy seems to be the appropriate one in observing

4The survey is published with 5 imputations for each selected year. See Montalto and Sung
(1996) for more details on multiple imputation issues in the SCF.

9



insolvency as suggested in most of the previous literature studying delinquent con-

sumers. By the limited number of bankruptcy filing cases, however, it is not easy to

figure out the genuine structure of a bankruptcy filer’s balance sheet. In addition,

there is a strategic motive in taking the benefit of filing for bankruptcy which creates

a lag between when a consumer experiences indebtedness and when a legal process

of bankruptcy is completed. As the main objective of this chapter is to find the rea-

son of being in serious indebtedness, I choose “consumer delinquency” rather than

“bankruptcy”. By “delinquency”, I mean households who actually fail to make pay-

ment of all types of loans on schedule. For avoiding trivial reasons of making overdue

payments, the delinquent population in this chapter is finally defined as the popula-

tion who answered yes to the question of “Were you ever behind in your payments by

two months or more?”. This measurement is observed among a considerable number

of consumers so that it allows us to analyze the distinguishable structure of the delin-

quent balance sheet from the solvent ones while implying the potential indication of

filing bankruptcy according to a decent correlation with bankruptcy filings.

2.3.2 Indicators

The set of indicators are designed to provide more concrete information about the

facts of a consumer’s balance sheet within a frame with main explanatory variables

used in previous empirical studies. First, demographic variables are included in the

set with regard to the theoretical studies on the expense shocks influencing the choice

of bankruptcy. Other than major demographic characteristics such as martial status,

and health status, I include the years of education and financial literacy5 in the set

for controlling the educational factors in filing for bankruptcy.

5See Lusardi and Mitchell (2007) for more information on the effect of financial literacy on the
wealth accumulation and the plan after retirement.
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By recognizing that different categories of debt are built up over time in different

speed, the main indicators are designed to match the maturity of debt to the term

of assets. Specifically, I use three categories classified by terms which are usually

reflected on the level of interest rates. The first category is balance-sheet insolvency

with a low-interest debt such as long-term indicators on a personal account including

networth, financial assets and non-financial assets. Housing related variables, the

prices(values) of mobile home, non-mobile home and other property are counted into

this category along with loans related with these assets, for example home mortgage

payments, home equity loans and secured interests in personal property. The second

category is composed by medium-term variables by including the information on eq-

uity insolvency, such as income, wage, saving or checking accounts, and prices(values)

of vehicles and closed-end loans which are student loans, vehicle loans, and consumer

loans. The last category includes high-interest debt or accounts associated with short-

term or unsecured credits including credit cards. A prominent feature of credit cards

is recognized in this category as the indicator of a revolving credit account is included.

The selected indicators for informing misalignment in households’ balance sheet

are (1) the change in financial assets;6 (2) the change in non-financial assets;7 (3)

debt-to-net worth ratio;8 (4) debt-to-income ratio; (5) mortgage payment still owed

6Both definitions of financial and non-financial assets are suggested in the summary of statistics
on the SCF published by FRB. Financial asset includes savings in transaction accounts, certificates
of deposit, investments in saving bonds, bonds, stocks, pooled investment funds, retirement accounts
(IRA/Keogh) since 2004, cash value life insurance, other managed assets and any other saving plans.

7The definition of non-financial asset contains the value of vehicles, primary residence, other
residence properties, equity in non-residential property, business equity and others.

8Any loan secured by residential property and others, lines of credit not secured, installment
loans, and credit card balances are included in the total amount of debt. The net worth is defined
by subtracting debt from a sum of financial and non-financial assets.
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normalized by income;9 (6) mortgage payment still owed normalized by net worth; (7)

current home value; (8) home equity loan still owed normalized by income; (9) home

equity loan still owed normalized by net worth; (10) personal property loan still owed

normalized by income; (11) personal property loan still owed normalized by net worth;

(12) the change in income; (13) income; (14) the change in wage;10(15) wage; (16) stu-

dent loan still owed normalized by income; (17) vehicle loan still owed normalized by

income; (18) consumer loan still owed normalized by income; (19) home-improvement

loan still owed normalized by income; (20) the amount in the checking account; (21)

credit card balance still owed; (22) the dummy variable whether a household has a re-

volving credit card payment; (23) marital status (Yes if married; No if never-married,

divorced, or widowed);11 (24) divorce status (Yes if legally divorced; No if married or

never-married); (25) health status (Yes if on sick-leave or unable to work due to the

health problem; No if able to work and have no problems with any health problem.

The population on maternal leave is included in non-sick population);12 (26) years of

education; (27) shopping intensiveness when borrowing13 (28) shopping intensiveness

when saving or investing.

9Income in the chapter follows the suggested definition of income in a chart book prepared by FRB
in 1995. I include wages or salaries, earnings from business/farm/sole proprietorship, non-tax invest-
ment, interest income/dividends, gains or losses from the sales of assets, net rent/trust/royalties,
compensation, child support/alimony, SSI, social security/pension/annuities/other disabilities re-
tirement program, and any other earnings.

10Gross household wage
11In cases of being married or having a partner are distinguished from being divorced or separated
12Since the SCFs do not interview direct questions on households’ health status, I extract the

health information from the current job status. If a household is on leave due to sickness, she is
considered as paying medical expenses.

13The intensiveness is classified into 4 categories. It is indicated as low intensive in shopping
when they get information from the mass media including magazines, newspapers, mailing, TV or
radio, internet or online, advertisements, and a telemarketer. The medium intensiveness is realized
through asking people around such as friends/relative, spouse or parents and through own experience
in the past. People with high intensiveness in shopping ask more technical advices from lawyers,
accountants, bankers, brokers, financial planners, insurance agents or other institutions.
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2.3.3 Summary Statistics from Series of the SCF

Table 2.1 provides the summary of demographic variables from series of the SCF. In

spite of variation across years, it is found that i) there is a smaller population of having

graduate degrees for those who are delinquent; ii) solvent people tend to be married

with a higher probability; iii) there is a greater fraction of being divorced among

delinquent populations. It is consistent with the theoretical explanation suggested

by Livshits et al. (2007) that people are exposed to delinquency as they experience

legal or any related expenses to getting divorced. Medical expenses, however, do not

show strong indication as a serious expense shock in making a consumer slip into a

delinquent state. In addition to the large medical expenditure, as the indicator is

expected to show a higher proportion among the delinquent consumers because it

implies that who is sick so that cannot work due to the health status, we expect a

higher probability of being delinquent as they do not earn income but bear the medi-

cal cost. If it is true for people to fall into a bad state by high medical expense, there

is a need of studying medical expenditure data in more detail than the SCF which

contains only a small number of observations and does not necessarily represent the

medical expenditure by the health status. Another ambiguity appears in the positive

relationship between the probability of being delinquent and financial literacy, which

is in contrast to the evidence on the negative relationship between the years of edu-

cation and the probability of being delinquent from data.

We may interpret these ambiguous patterns suggested in this section in terms of

the limitation of the SCF before concluding that the empirical evidences of the theo-

retical frameworks are weak. Even though the SCF provides comprehensive balance

sheet information with a fair number of people in an economy, it is difficult to ob-

serve the dynamic change in the representative consumer’s balance sheet by surveying
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different individuals every survey year.

2.3.4 Pseudo-Panel Data

Deaton (1985) considers the possibility of tracking ‘cohorts’ through the time series

of survey data drawn anew each year. Although it is impossible to track the same

household over time, with a fixed membership such as age cohort, there will be a rep-

resentative cohort version of the economic relationship corresponding to individual

behaviors. This is called a pseudo-panel or a synthetic cohort technique. Following

Deaton (1985)’s approach, this technique is applied for the research on a life-cycle

profiles of income and consumption such as Browning et al. (1985) and Attanasio

et al. (1999). In recent macro literature, Fernandez-villaverde and Krueger (2004)

create the pseudo-panel from the Consumer Expenditure Survey (CEX) and Li and

Yao (2007) provide useful guidelines how to generate the pseudo-panel from the SCF.

Beyond connecting separate time-varying cross-sectional data to build a certain co-

hort’s average behavior, the pseudo-panel contains advantages over the genuine panel

in analyzing the dynamic relationship between economic variables without an attri-

tion problem.14

In this chapter, the pseudo-panel enables us to find how the dynamic composition

of a balance sheet affects delinquency and to describe the life-cycle profiles of earnings

and debts contingent on whether a cohort is delinquent or not. I create the balanced

pseudo-panel with 61 cohorts born between 1918 and 1978. I take the average of

observations over individuals in each cohort by imputation (each cohort cell contains

315 observations on average) except dummy variables which are summarized by me-

14One of advantages of using pseudo-panel is no attrition problem. See more details in Deaton
(1985).
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dians for each indicator in separate year and imputation. In taking the median for

the delinquency measure, in particular, the “solvent” population needed to be nar-

rowly defined by the limited number of observations, such as the population who have

been behind in payments but not more than 2 months. The major characteristics of

the entire solvent population is maintained as it will be discussed in the following

section. Following Li and Yao (2007), I introduce a partial linear model to generate

a non-linear relationship between age and the variables such as

yi,t = α + f(age : θ) + β1,tcohorti + β2,ttimet + εi,t (2.1)

First, I kernel-smooth each indicator15 yi,t with the bandwidth 5. With the ob-

tained residuals after subtracting the smoothed indicator from the original, I regress

the residual on constant, cohort dummies and time dummies for each imputation.

Dummy variables, however, are excluded from this smoothing procedure to maintain

its function as an indicator. The fitted residual after regression is subtracted from

the original cohort-level and then the non-linear part, ̂f(age : θ) is obtained. This

procedure is held for each of the explanatory indicators and joined by the label of

cohort and year so that the pseudo-panel is finally created. A nonlinear relationship

between age and the suggested indicator such as non-financial assets and income is

consistent with Li and Yao (2007) by showing a hump-shaped profile in Figure 2.1.

The following empirical findings are based on this pseudo-panel while containing both

variables’ fixed component and time-varying component in analyzing the relationship

between delinquency and indicators in a household’s balance sheet.

15All variables but dummy variables such as martial status, employment status and sickness are
adjusted by Consumer Price Index.
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2.3.4.1 Summary Statistics

The demographic characteristics based on the pseudo-panel is shown in Table 2.2.

The difference between delinquent consumers and non-delinquent ones are particularly

distinguished in years of education, and marital status (either married or divorced).

These patterns are consistent with the suggested summary obtained from series of

the SCF. Health status, which showed the unclear pattern between delinquent and

non-delinquent ones in Table 2.1, presents the higher fraction of population among

non-delinquent consumers. Consequently, it is not easy to find any empirical evidence

in finding the effect of medical expenses on the probability of filing for bankruptcy or

of slipping into a delinquent state from the SCF. Financial literacy indicators, in spite

of inconsequential evidences from series of the SCFs, improve in their predictability

as the probability of being in a bad state in paying for debts is related with a lower

level of shopping intensiveness for gathering the information related with borrowing

or saving.

In order to investigate the pattern of quantifiable indicators from a static point

of view, I summarize their unconditional mean and then compared them between

conditions to have a probability of default of 1 and a zero probability of default.

In Table 2.3, most indicators show the expected results in general that delinquent

consumers have more debts but less assets than non-delinquent consumers. The

notable differences between delinquent consumers and non-delinquent ones are ob-

served from the change in financial assets, the change in wage, the level of wage

and the amount reserved in checking accounts. The average home value owned by

delinquent consumers is lower than that of non-delinquent ones. Additional evidence

of the delinquent balance sheet is found from the higher ratio of loans to wealth

or loans to income. Particularly, delinquent consumers tend to finance more loans
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through student loans, vehicle loans, and mortgage payments relative to their income.

Even though most of statistics are distinguished as expected from the result of

the previous literature or the summary statistics based on series of the SCF, there are

some indicators showing the different evidences than expected. First of all, surpris-

ingly, their average income is higher than the average for non-delinquent ones with a

greater standard deviation and the positive change in income. Table 2.3 also shows

that delinquent households maintain the similar patterns of mortgage payments with

non-delinquent ones. Still, the amount of home-equity loans and personal property

loans is lower for delinquent ones because delinquent ones own homes which are val-

ued lower than the properties owned by non-delinquent ones. The last prominent

pattern is a low level of consumer loans found among delinquent consumers. The bad

shape of the balance sheet results in this observation because delinquent consumers

may be declined when applying for consumer loans.

2.3.5 Event Study Analysis

By exploiting the advantage of the pseudo-panel which contains the dynamically

varying relationship between indicators and a delinquency measure, I present a sim-

ple graphical approach that can provide an insight on how indicators behave around

the time of the delinquency event in this section.16 The solid bold line in Figure 2.2,

Figure 2.3 and Figure 2.4 depicts the average of the respective indicator in the three

years preceding delinquency, the delinquency year, and the three years following the

16I simplify the analysis in Manasse et al. (2003) by limit of data. With longer time horizon with
fixed individual cross-sections, they generate the figures through regression of the respective variable
on a set of time dummies at enter and exit of the event, respectively. By simply getting the average
around the event, the figures in this chapter contain core messages suggested from their graphical
representation which shows whether the estimated means of the events are significantly different
from the non-delinquent-year mean.
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delinquency if a representative household experiences a delinquent state. The dashed

line indicates the average values over all years if one has never been in such a state.

The panel figures of the event study analysis are presented from Figure 2.2 to

Figure 2.4. The first noteworthy point is that the dynamic movement of the change

in non-financial assets and the value of the home is peaked at the delinquent year. In

contrast, loans related with hard assets depict the lowest point around the delinquent

year. For instance, the debt to networth ratio, the mortgage payment to networth

ratio, the home equity loan to networth ratio and the home equity loan to income

ratio show a V shape by pointing the lowest level at the delinquent year. These

observations imply that there is a probability of experiencing a delinquent state for

a consumer when he tries to obtain non-financial assets (mostly home ownership)

because it is too expensive to finance them. That is why they exhaust financial assets

as shown by a significant decrease in the change in financial assets at the delinquent

year and through a peak at t from the panel of debt to financial asset ratio. After

getting home with a risk of experiencing bankruptcy, they make more loans leveraged

by home equities or personal properties according to an increasing trend through

the years. These indicators may imply a good signal in predicting the probability of

delinquency as they are sending a consistent signal in dynamic movements which are

hardly captured in cross-sectional data.

Other types of loans, however, send a strong signal of slipping into a delinquent

state as they show substantial accumulation before the delinquent year. After they

open a credit line through student loans, vehicle loans, home-improvement loans, and

credit card balance, the amount of loans still owed relative to income is so large for

them to pay back in a regular schedule that there follows a high probability of slipping
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into delinquency except credit lines through consumer loans which presents a lower

level among insolvent consumers relative to that of solvent ones as they are not even

eligible for applying for those lines. Although it seems that consumers are able to pay

back their debts with an increase in income during the time, they may be unemployed

or under-employed as observed from a sharp decrease in the change in wage after the

delinquent year. It is also hard for them to repay debts with their savings because

the saved amount in their checking account is substantially low.

In summary, consumers get into the bad state of not paying for many types of loans

on time in spite of retaining the home ownership or financing for the non-financial

assets. Their liquidity according to income and saving is not enough to cover all loan

payments. The event study analysis provides many interesting aspects in appraising

consumer delinquency which are not only consistent with the mean statistics in Table

2.3 but also better in capturing any dynamic changes in a consumer’s balance sheet.

2.4 Methodology

2.4.1 Probit Regression

With pseudo panel data created based on series of the SCF, Table 2.4 presents the

result of probit regression. The regression on a choice of bankruptcy is studied with

the similar set of variables but with selected cross-sectional data in Domowitz and

Sartain (1999) and Fay et al. (2002). In their study, the choice of bankruptcy filing is

influenced by selected variables such as the benefit from bankruptcy filing or expense

shocks while showing the expected sign of the significant effect. In Table 2.4, the pro-

bit regression by imputation shows the direction of indicators’ impact on delinquency

as predicted through the theoretical examination or through the empirical evidences
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suggested in the previous sections. Significant indicators with a correct sign are the

home-equity loan to income ratio and the credit card balance-to-income ratio in this

robust probit regression model.

When screening the household balance sheet to find whether one is slipping into

the delinquent state or not, it does not provide all information observed from the

summary of statistics in both static and dynamic senses. It is not only too difficult

to analyze the problem without the endogeneity issue between explanatory variables,

but also it is hard to pick explanatory indicators in a parsimonious way or to measure

the relative explanatory power of indicators.17 If our main objective is to screen

a consumer’s probability of reporting delinquency when one provides her balance

sheet as the evidence of eligibility, the probit analysis cannot help us to detect what

the cut-off value of a particular indicator. In a practical screening and monitoring

procedure, the result from the probit regression may not be easily interpreted in terms

of its explanatory power nor in terms of the efficient measure on main explanatory

variables when concluding whether a potential borrower has enough capacity to repay.

2.4.2 Early Warning Signal Methodology

The section describes the “signals” approach and the empirical results obtained by

using this methodology. After discussing the approach suggested by Kaminsky et al.

(1998) and Ghosh et al. (2011), it proceeds to provide details in applying this non-

parametric approach for consumer delinquency data. This approach involves moni-

toring the evolution of a number of indicators in a consumer’s account management

17There are a number of new techniques according to the availability of high quality panel data
sets on microeconomic behavior. However, this modeling framework requires fastidious conditions
including the requirement of strong assumption about the heterogeneity (in random effects model)
and incidental parameters problem which the fixed effects model encounter.
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by exploiting the similarities between the structure of sovereign balance sheet and a

consumer’s account.

The signaling horizon, the period within for indicators to anticipate crises, is de-

fined a priori as 24 months in Kaminsky et al. (1998). In more recent studies done

by Ghosh et al. (2011), a good indicator predicts a crisis following within 12 months,

while we cannot ignore a signal noise which cannot catch the following crisis. If

bankruptcy was set as a measurement, it may need to consider a lag between the

realization of an insolvent balance sheet and the timing of bankruptcy filing when a

consumer has strategic motives or a lack of knowledge in a legal system. In detecting

delinquency, it is not only difficult to set the similar duration due to the low frequency

of survey data which is held every three years, but also unnecessary to use the long

horizon because delinquency reflects the degree of indebtedness immediately. Finally,

the horizon is specified 12 months according to the survey question “(In the past

year) Have you ever been behind the payment more than 2 months?”

The seeking process is first run to pick the optimal cutoff value for any indicator

x?i , and then to predict delinquency if xi > x?i . The optimal cutoff value is set by

minimizing the loss function derived from errors in predicting delinquency. Among

potential indicators correlated with delinquencies within the horizon, the model seeks

a set of vulnerability indicators by minimizing the percentage sum of errors in calling

delinquencies in the safe account and missing delinquencies in the risky account. The

model ranks the indicators and aggregates indicators into a score according to the

goodness of fit of the threshold rule with the weight, wi = 1−zi
zi

defining zi = fraction

delinquencies missed + fraction of non-delinquencies misclassified. Having identified

the weighted average of indicators for each cohort, a composite indicator predicts a
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delinquency probability of a certain cohort in a certain year by assessing whether the

composite index is at or above the weighted optimal cut off level.

2.5 Empirical Results

The result of this approach is examined by the goodness of fit of individual indicators

(which indicator provides the highest predictability in anticipating a personal delin-

quency) and at the level of a consumer’s vulnerability measured by the composite

score of indicators. This section first discusses the rank of indicators in creating a

composite index. With the index, the distinguishable characteristics of delinquent

consumers are then summarized.

2.5.1 Performance

Table 2.5 presents the performance of the top five indicators by imputation. In-

dicators are ranked according to the goodness of fit, defined as 1-Type I error (The

proportion of delinquency missed)-Type II error (The proportion of non-delinquencies

in error). For a better description of relative performance of all indicators, I present

the performance of the indicators with the average goodness of fit equally-weighted

over five imputations18 in Table 2.6.

Common top tier indicators selected by the average of goodness of fit from five

imputations are the checking account amount, student loan normalized by income,

wage, years of education, the level of wage, and the shopping intensiveness when

18Since the optimal split values of some indicators vary between imputations, I present all the
information calculated from different imputations to report distinctive threshold values across im-
putations. The goodness of fit, however is free from threshold variation but is computed indepen-
dently, I pick the top tier indicators according to the average in by assuming equal weights for all
imputations.
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borrowing. Mortgage payment still owed relative to income and credit card balance

still owed normalized by income perform well in imputation 3,4, and 5. Also, an

individual is likely to be delinquent when educated less than 14 years. Recalling the

noteworthy points from event study analysis, the checking account amount indicates

a significantly low value for distinguishing a delinquent consumer whereas many sorts

of income-normalized debts show high cut off values in the efficient prediction.

Interestingly, the correlation between the delinquency and non-financial assets in-

cluding residential properties is shown insignificant under the ‘signals’ approach. This

is shown in the predicting power (goodness of fit) of the indicators related with net

worth, which is heavily weighted in non-financial assets, and current home value. In

comparison to the tight threshold near zero of other types of loans, when looking

into observations from the optimal split values of top tier indicators, a delinquent

consumer still remains solvent while bearing a significant amount of mortgage pay-

ments as much as 10 percent of income until her balance sheet hits the threshold.

The results showing better performance of loans related with a flow of income, are

closely related with the definition of delinquency and these indicators contribute to

predicting the probability of bankruptcy filing according to the feature of the rules.

Under Chapter 7, debtors are not obliged to sacrifice the equity in the principle resi-

dence (State’s homestead exemption) and in several types of personal property while

turning over any of future earnings and all assets above a fixed exemption level to the

bankruptcy trustee in exchange of the discharge from unsecured debts. Another rule

of bankruptcy, Chapter 13 does not require for debtors to give up assets but asks them

to propose a repayment plan based on future income, as well. Subsequently, indebted

consumers’ enter delinquency when they experience a lack of income in paying back

installment loans even if they may have a solvent structure of a long-term balance
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sheet.

In examining which indicator is more persistent up to signaling delinquency dur-

ing the signal horizon, Table 2.7 summarizes the persistence measure during the

pre-delinquency relative to tranquil times. The indicators are ranked by their persis-

tence and the rank is fairly consistent with the probability of delinquency given that

delinquency is called.19 In addition to the major top tier indicators sorted by the good-

ness of fit showing consistent alignment by persistence, we observe home-improvement

loan to income and some demographic characteristics including a marriage dummy

and the indicators related with financial assets (change in financial asset, and the

debt to income ratio) are added. These findings are reminiscent of the precedent

empirical literature20 which study expense shocks such as divorce contribute to the

risk of delinquency in a significant way while clarifying the specific reason of their

significance in those statistical models according to their ability in sending a more

persistent signal.

The non-parametric model not only confirms the role of determinants suggested

by previous empirical works but also clarifies the predicting power of each indicator

by assessing its goodness of fit and persistence. The estimation discovers that a con-

sumer is at risk of delinquency when she experiences the imminent shortage in income

for paying installment loans while maintaining non-financial assets with continuous

clearing of home-related loans which do not immediately make one’s balance sheet in

a bad state.

19The persistence is signal-to-noise and computed by (1−typeIerror)
typeIIerror . This is same with the proba-

bility of delinquency given that delinquency is called over the probability of delinquency given that
no delinquency is called.

20See Fay et al. (2002) for more details
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2.5.2 Prediction

This section answers a question who are the vulnerable consumers and who need to

be carefully monitored and screened. In order to keep all information implied by

each variable while reflecting various levels of predictability, I generate the composite

index by summing the weighted indicators according to their goodness of fit. For

each cohort, I screen whether her own composite score is greater than the weighted

optimal split value so as to find whether she is vulnerable at delinquency risk. By

the limit of pseudo-panel data, the prediction is only able to discover the age of a

delinquent cohort born and the year of a cohort becoming delinquent.

Figure 2.5 presents the kernel density of predicted delinquency spanned on age.

Delinquent accounts are largely owned by consumers when they are young and likely

to be liquidity-constrained in nature due to little accumulation of assets in contrast

to their great need in liquidity for meeting the desirable consumption. On the other

hand, most of the population aged between 40 and 80 is solvent as shown in Fig-

ure 2.5 because they have buffer stocks from precautionary saving in preparing for

idiosyncratic shocks in income and expenditure so that their debt to income ratio

does not become highly leveraged or present severe vulnerability. These results recall

the liquidity constraint for the young generation based on the hump-shaped profiles

of consumption and earnings shown in Figure 2.1, which is studied by Browning

et al. (1985) and Attanasio et al. (1999), while implying that the probability of being

delinquent is critically related with the shape of age-wealth profile as consistently

discovered from the theoretical evidences in Livshits et al. (2007).

Figure 2.6 presents the year when delinquencies are prevalent. While there was

the huge development of diverse credit lines around 2001, the density of delinquent
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accounts peaks at around 2001 and decreases in more recent years. A review on the

history of the bankruptcy law is closely related with the reason of high filing rates

around 2001 by creating strategic filers. Since the Bankruptcy Act of 1841, which

extends eligibility for bankruptcy relief to “all persons whatsoever owing debts”,

there have been several reforms. In relation to the most recent reform, a National

Bankruptcy Review Commission created by Congress in 1994 filed its comprehensive

report in October 1997. Although the adoption of a new concept “needs-based”

bankruptcy is pushed hard by the consumer credit industry, the commission’s work

proved controversial by rejecting any such rules adopting the concept. However,

since the issuance of the commission report, both houses of congress individually

have passed several reform bills, all of which utilize some form of a means test for

measuring the indebted consumer’s ability to pay creditors over the next few years

under a Chapter 13 repayment plan. As of 2005, almost all states adopted this means

test so that only a debtor who failed to have the “means” to pay enough can apply

for Chapter 7. As only debtors with a sufficient “need” should have access to Chapter

7 bankruptcy, people might file for bankruptcy strategically around 2001 and 2004.

2.6 Robustness check

2.6.1 Alternative Definition of Delinquency

In order to check the robustness of the model in the consumer finance study, I test the

sensitivity of the empirical prediction tool according to the definition of delinquency.

In this section the alternative default is chosen “In the past five years, has a particular

lender or creditor turned down any request you made for credit, or not given you as

much credit as you applied for?”.
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The performance of indicators is reported in Table 2.9 and Table 2.10. Top picks

from the indicators according to the goodness of fit are similar to the picks with the

benchmark delinquency definition. Income is listed up in the top five picks and it

is ranked first in the average goodness of fit chart. With the alternative definition

of delinquency, extra flows of income but wage earnings are important in supporting

better management of the balance sheet as it is shown that the optimal split value of

income is three times greater than that of wage. In addition, the value of housing and

the consumer loan still owed to income ratio are listed higher than the benchmark

analysis. Persistence checks shown in Table 2.11 and 2.12 report the similar pattern

suggested in Table 2.9 and 2.10 except higher rankings of demographic variables.

Easily observable expense shocks such as divorce or sickness dummies are consid-

ered highly persistent indicators when they are actually turned down by creditors or

lenders.

According to consistent listing of top tier indicators in predicting alternative def-

inition of delinquency and to substantially improved goodness of fit and persistence

with a credit-application-decline-delinquency-measurement, the suggested informa-

tion in this chapter shows its consistency with other types of screening tool held by a

particular lender or creditor. The consumer delinquency model with the benchmark

definition of delinquency may improve the current development of screening measures

on the probability of falling into a delinquent state because it decreases the cost for a

creditor/lender by exploiting more sophisticated information than simple indicators

such as demographic variables which can easily misinterpret the real willingness of

repaying debts.
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2.6.2 Predicting Bankruptcy in Cross-sectional Data

In this section, I examine the ability of the benchmark model in predicting bankruptcy.

This test aims at two objectives; how strongly delinquency is related with bankruptcy

filing and whether the indicators picked from panel data can predict the probability

of filing for bankruptcy from cross-sectional data. I use the bankruptcy filing reports

in the Survey of Consumer Finance published between 1998 and 2007.21 For each im-

putation, after I predict the probability of a consumer calling a default according to

the composite index, I see the correlation between the probability with a bankruptcy

indicator. The prediction power is measured by 1 - type I error - type II error, when

type I error is computed as the probability of bankruptcy when delinquency is not

called and type II error as the probability of no bankruptcy when delinquency is called.

Table 2.13 shows the prediction power of the model in calling bankruptcy. With

small variation between imputations, the average of prediction powers is similar to

the goodness of fit of the benchmark model. Most errors in predicting bankruptcy

are based on high type II errors as shown in the third column of Table 2.13. This is

the predicted result by considering that the benchmark default captures the broader

definition of indebtedness. A consumer may have enough time to manage her balance

sheet not to file bankruptcy after she experiences a serious delinquent state. On the

other hand, the model successfully captures most of bankrupt people according to

small type II error.

21The bankruptcy category has been added to the survey since 1998.
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2.7 Conclusion

I develop an empirical model to help identify the ability and willingness of prospec-

tive borrowers to repay their debts based on historical information about consumers

with similar quantifiable characteristics. The indicators of consumer delinquency is

investigated by non-parametric estimation with observations from pseudo-panel data

constructed from time-series of cross sectional Survey of Consumer Finances. The

early warning system developed by Kaminsky et al. (1998) for evaluating leading

indicators in predicting currency crises is the basis of the non-parametric screen-

ing tool. The results show that the amount saved in the checking account, student

loan normalized by income, credit card balance, and wage provide a strong signal in

predicting whether a consumer will fall into a delinquent state. Few demographic

variables including the education level, and divorce/marriage dummy are also impor-

tant in detecting the probability of falling into a delinquent state.

As shown by the result of a sensitivity analysis with the alternative definition of

delinquency and the robustness check of the model in calling actual bankruptcy, the

empirical model developed in the chapter provides solid information about the dis-

tinctive feature of the delinquent balance sheet. This chapter not only contributes to

better understanding of consumer finance but also finds great potentials of method-

ological studies on sovereign debt for studying other types of agents who manage

financial assets. This study may improve the current state of measuring a country’s

financial vulnerability by stretching it out to analyzing the balance sheet of a firm,

particularly the banking sector which contains a lot of information on the financial

market structure itself and influences a household’s saving and lending behavior.
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Figure 2.1: Lifetime profiles from Pseudo-Panel Dataa
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Figure 2.2: Event Study Analysis
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Figure 2.3: Event Study Analysis
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Figure 2.4: Event Study Analysis
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Figure 2.5: Kernel Density of Age
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Figure 2.6: Kernel Density, Delinquent Year
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Table 2.2: Summary of Statistics from Pseudo-Panel Data: Demographic Variables

Variables Total Delinquent Non-delinquentb

Education
Average years of Education 14.577 14.441 14.617
Maximum years of Education 17 16 17
Minimum years of Education 8 11 8

Marital Statusc

Married 93.1 20.5 72.6
Divorced 13.3 3.1 10.2

Health Statusc

Sick population 16.9 2.5 14.4

Financial Literacyd

Average Shopping for Borrowing 1.719 1.649 1.738
Maximum Shopping for Borrowing 3 3 3
Minimum Shopping for Borrowing 1 1 0
Average Shopping for Saving/Investing 2.083 2.003 2.105
Maximum Shopping for Saving/Investing 3 3 3
Minimum Shopping for Saving/Investing 1 1 0
a Source: The Survey of Consumer Finances
b Non-delinquent population indicates the population who have ever been behind

the loan payment but no longer than 2 months
c In percentage
d Intensity category classified from 0 to 4 at maximum
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Table 2.4: Probit Result

Marginal Fixed Effect d Standard error

Change in financial asset -0.07 0.05
Change in non-financial asset 0.01 0.01
Debt to Income 0.04 0.11
Mortgage payment still owed to Income -1.26 0.78
Home equity loan still owed to to Income∗∗ -1.27 0.68
Incomee -0.11 0.24
Wagee -0.16 0.17
Student loan still owed to Income 10.39 14.58
Vehicle loan still owed to Income 0.55 1.71
Consumer loan still owed to Income -1.15 0.66
Home-improvement loan still owed to Income -15.21 60.05
Checking account amount∗e -0.2 0.14
Credit card balance still owed to Income -3.75 34.7
Married? 1.26 0.68
Sick? 0.05 0.45
Years of education -0.05 0.1
Borrowing shopping -0.2 0.23
Saving shopping -0.06 0.23
Year Fixed Effect Yes
a *significant at 90%, ** significant at 95%
b In this table, the result obtained with the imputation 1 is only reported.
c Results on another imputations are available from the author.
d This marginal fixed effect is reported after running the probit regression by imputation.
e The values are log-transformed
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Table 2.6: Average Performance of Indicators

Indicators Larger Better? Average

Goodness of Fit

Checking account amount Yes 0.2615
Student loan still owed to Income No 0.2312
Wage Yes 0.2041
Years of Education Yes 0.1919
Credit card balance still owed to Income No 0.1912
Borrowing shopping Yes 0.1842
Home equity loan still owed to Income No 0.1677
Saving shopping Yes 0.1519
Vehicle loan still owed to Income No 0.1600
Mortgage payment still owed to Income No 0.1583
Personal property loan still owed to Income No 0.1475
Debt to Income No 0.1373
Income Yes 0.1310
Home-improvement loan still owed to Income No 0.1271
Change in Income Yes 0.1071
Consumer loan still owed to Income No 0.0950
Current home value Yes 0.0885
Mortgage payment still owed to Networth No 0.0880
Home equity loan still owed to Networth No 0.0776
Divorced? No 0.0741
Married? Yes 0.0661
Personal property loan still owed to net worth No 0.0626
Debt-to-Networth No 0.0591
Change in wage Yes 0.0449
Change in financial asset Yes 0.0423
Sick? No 0.0385
Change in Non-financial asset Yes 0.0244
Are you revolving Credit card payment? No 0.0055
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Table 2.8: Average Persistence of Indicators

Indicators Larger Better? Average

Persistence

Student loan still owed to Income No 2.3164
Checking account amount Yes 2.3077
Home equity loan still owed to Networth No 2.2345
Change in financial asset Yes 1.6253
Debt to Income No 1.6174
Credit card balance still owed to Income No 1.5323
Borrowing shopping Yes 1.5119
Home-improvement loan still owed to Income No 1.5097
Years of Education Yes 1.4203
Income Yes 1.4053
Wage Yes 1.3873
Consumer loan still owed to Income No 1.3707
Vehicle loan still owed to Income No 1.3611
Divorced? No 1.3360
Current home value Yes 1.3048
Mortgage payment still owed to Networth No 1.3024
Personal property loan still owed to Income No 1.2939
Personal property loan still owed to net worth No 1.2901
Debt to Networth No 1.2870
Home equity loan still owed to Income No 1.2813
Mortgage payment still owed to Income No 1.2407
Married? Yes 1.1367
Change in income Yes 1.1036
Saving shopping Yes 1.2678
Sick? No 1.1112
Change in wage Yes 1.0477
Are you revolving Credit card payment? No 1.0056
Change in non-financial asset Yes 0.6126
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Table 2.10: Average Performance of Indicators with Alternative Delinquency Defini-
tion

Indicators Larger Better? Average

Goodness of Fit

Income Yes 0.7857
Credit card balance still owed to Income No 0.7562
Wage Yes 0.7403
Divorced? No 0.7236
Student loan still owed to Income No 0.7199
Checking account amount Yes 0.7078
Home equity loan still owed to Income No 0.6514
Saving shopping Yes 0.5988
Years of Education Yes 0.5633
Current home value Yes 0.5151
Home equity loan still owed to Networth No 0.4521
Borrowing shopping Yes 0.3724
Consumer loan still owed to Income No 0.3662
Home-improvement loan still owed to Income No 0.3467
Change in income Yes 0.3236
Married? Yes 0.3047
Vehicle loan still owed to Income No 0.3011
Change in wage Yes 0.2461
Change in Non-financial asset Yes 0.2446
Mortgage payment still owed to Income No 0.1634
Personal property loan still owed to Income No 0.1474
Change in financial asset Yes 0.1107
Sick? No 0.0986
Personal property loan still owed to Networth No 0.0564
Mortgage payment still owed to Networth No 0.0544
Debt to Income No 0.0449
Debt to Networth No 0.0380
Revolving? No 0.0161
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Table 2.12: Average Persistency of Indicators with Alternative Delinquency Definition

Indicators Larger Better? Average

Persistence

Sick? No 10.4154
Borrowing shopping Yes 6.9285
Revolving? No 5.3383
Change in non-financial asset Yes 4.9118
Mortgage payment still owed to Income No 4.8634
Change in wage Yes 3.8727
Personal property loan still owed to Income No 3.5390
Home equity loan still owed to Income No 3.4590
Home equity loan still owed to Networth No 2.8688
Vehicle loan still owed to income No 2.7757
Debt to Income No 2.7468
Debt to Networth No 2.3387
Mortgage payment still owed to Networth No 2.2941
Student loan still owed to Income No 2.2418
Checking account amount Yes 2.0923
Current home value Yes 2.0494
Change in income Yes 1.7909
Home-improvement loan still owed to income No 1.5441
Saving shopping Yes 1.5218
Consumer loan still owed to Income No 1.4017
Change in financial asset Yes 1.3861
Divorced? No 1.3337
Wage Yes 1.2550
Years of Education Yes 1.1650
Married? Yes 1.1564
Personal property loan still owed to Networth No 1.1379
Credit card balance still owed to Income No 1.1159
Income Yes 1.0471
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Table 2.13: Prediction Power of the model

Imputation Probability of Probability of Prediction Power

Bankruptcy No bankruptcy
given that given that

delinquency is not called delinquency is called

1 0.4143 0.4194 0.1663
2 0.3395 0.4675 0.1930
3 0.2534 0.5034 0.2432
4 0.2134 0.5315 0.2551
5 0.2117 0.5439 0.2444
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Chapter 3

Gift Tax, Wealth Distribution, and

Individual Welfare

3.1 Introduction

Various aspects of the household’s liquidity constraint have been analyzed from its

role in shaping a household’s saving plan to its impact on the effects of taxes and

government intervention. Policy and existing research have focused on the need to

help households smooth consumption over their lifetimes, securing income after re-

tirement in particular; there are many studies on the welfare implication of a social

security, for example developed for those who are in liquidity-constrained periods.

On the other hand, the resolution of the young’s constraint has not received much

policy and research attention. When it has been explored, it has been its role in

impacting the size and the shape of the wealth distribution through the intergener-

ational transfer. The most often studied form of intergenerational transfer, bequests

may not actually aim to resolve the constraint because they are thought of as the

result of precautionary saving of parents who are uncertain how long they will need
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to support themselves, overestimating the savings they need. To study parents as

voluntary givers, it is necessary to look into the intergenerational transfers that occur

while the givers are still alive, also known as inter vivos giving. This is an important

phenomenon considering the role of young people as the major providers of physical

and human capital as their well-being critically affects the aggregate values of output

and wage, and thus the welfare of other generations.

This chapter first presents stylized facts about intergenerational transfer. I find

evidences indicating Pareto-improving aspects of inter vivos giving from the Survey of

Consumer Finance by comparing the saving behaviors of two groups, a gift-recipient

and a non-recipient; an individual who receives gifts from a living parent holds more

wealth than a person who has not. Particularly, I find that the difference between

these groups is significantly bigger than that between a bequest-recipient and a non-

bequest-recipient. The pattern continues even after a recipient stops receiving but

bears the cost of generating gifts for their own children during old age. Based on the

observed pattern of inter vivos giving, I adopt a life-cycle model in which a parent

voluntarily transfers the financial support to a child according to their joy of giving.

In association with public reinforcement of the gift, this chapter proposes a reform

of lowering a current gift tax rate by showing the improved welfare from enhanced

financial delivery across generations in a timely manner.

A long-run steady-state equilibrium with the elimination of the gift tax supports

the welfare-enhancing aspects of inter vivos giving by showing an increase in the

aggregate capital stock with the improved average consumption, and a smoother con-

sumption path over lifetime. The first welfare gain is apparent through the income

effect which improves the young’s resources and consumption instantly, especially
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when their budget is tight. A release from a borrowing constraint by parents’ liq-

uidity injection contributes to higher saving over children’s entire lifetime. Higher

saving accrues the welfare of the old generation as well because it is followed by an

increase in the social security receipt financed by the heightened output and wage. In

addition, the insurance effect of inter vivos giving is emphasized as it is determined

by the degree of a parent’s utility but is independent from a recipient’s idiosyncratic

labor income shocks.

The chapter is organized as follows: The second section reviews related literature.

The stylized facts of inter vivos giving are investigated in the third section based

on a series of Surveys of Consumer Finance. After I present the theoretical model

in Section 4, the parameters of the model are evaluated in the calibration section.

Section 6 discusses the various implications of wealth inequality and welfare resulted

by enhanced inter vivos giving associated with the change in a gift tax system. Finally,

after the sensitivity analysis in Section 7, Section 8 concludes.

3.2 Related Literature

For studying the wealth inequality in general equilibrium models with heterogeneous

agents, Cagetti and De Nardi (2008) provide an excellent survey on data and models.

As surveyed in their work, much macro literature1 introduces an incomplete market

by modeling households who face different realizations of shocks in stochastic labor

earnings and ability processes to explain heterogeneity in income or wealth. In ad-

dition to modeling stochastic income, some elements of a life-cycle structure, which

emphasizes a household’s intra-resource allocation or intergenerational risk-sharing,

1See pioneering works by Hugget (1993), and Aiyagari (1994).
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are developed based on the observations from household data2. Considerable works

model the role of bequests3 in particular, in describing inequality in the US economy.

Hugget (1996) adopts a model economy with the features of US data such as stochas-

tic labor earnings shocks and bequests to quantify how much wealth inequality can

be generated in a life-cycle framework with uncertain lifespan. A bequest motive is

also developed in De Nardi (2004) by introducing the transmission of earnings ability

in a self-insured economy against labor earnings shocks, and uncertain life-span risks.

In her model of households having both voluntary and accidental motive in leaving

bequests, the wealth held by the wealthiest people, however, is not fully realized in

their models as much as that from empirical observations although both works are

able to benchmark the US Gini coefficient.

Compared to these models, I adopt a general equilibrium, overlapping generation

set-up, without the probabilistic survival rate in which the saving behavior of chil-

dren is influenced by the transfer from a living parent (inter vivos giving). Giving is

2By assuming a number of stages in an individual’s life, a life-cycle model provides a theoretical
framework which is consistent with empirical evidences on a lifetime saving and consumption pattern.
Browning et al. (1985) suggest a hump-shaped labor supply and earnings. Attanasio and Browning
(1995) show a hump-shaped consumption over the lifetime by British expenditure data. Common
household datasets for observing the patterns in US are Panel Study of Income Dynamics for various
income percentiles, Asset and Health Dynamics Study and Health and Retirement Survey for the old
generations. For the wealth data, the Survey of Consumer Finances provide excellent source publicly,
however, it does not track the same individual over time but collects series of cross-sectional surveys.

3Even though the majority amount of intergenerational transfer is held by bequests, the definition
of the accumulated wealth is still controversial between the saving by precautionary motive (Carroll
(1997) and Palumbo (1999)) and the voluntary inheritance by design of the uncertain survival rate in
these works. According to the accidental bequest hypothesis, bequest is a result from a combination
of imperfect annuity markets and uncertainty concerning the timing of death (Davies (1981)). In
contrast, if bequests are intentional and reflect either altruism (Becker (1974), and Barro (1974))
or strategic interplay between family members (Bernheim et al. (1985), and Perozek (1998)), the
timing of them could be altered in a form of inter vivos giving according to the price effect of the
estate/gift tax. See Bernheim et al. (2004) for evidences of the sensitive timing of intergenerational
transfers corresponding to the tax system.
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voluntarily and selfishly made while containing an implicit exchange motive4 and its

impact on the accumulation of wealth and inequality is examined when individuals

face a borrowing constraint. In a similar set-up based on De Nardi (2004)’s work,

Nishyama (2002) concludes that his OLG model with bequests and inter vivos trans-

fers better explains the observed wealth distribution. My model is different from his

work by adopting the joy of giving utility so that it is able to analyze the impact

of a gift tax on welfare with the explicit amount of aggregate giving. Although the

giving presented in this chapter does not fully generate the observed wealth con-

centration among super-rich people, the heterogeneous savings rates and disparate

saving-profiles between recipients and non-recipients are consistently examined with

the observation from data.

A liquidity constraint, often seen as a major concern when aiming at a stable con-

sumption path over the lifetime, is important to understand redistributional issues

as well. Since seminal papers such as Auerbach and Kotlikoff (1987), and Auerbach

et al. (1983) on government intervention for improving welfare of constrained house-

holds, current literature has been mostly developed in assessing the current level of

social security benefits and other transfers to retirees. Hubbard and Judd (1987) ex-

amine the impact of a social security on national saving and individual welfare when

there are imperfections such as market failure in private provision of annuities and

restrictions on borrowing against future wages. According to their study, the lifetime

welfare increases and national saving decreases by introducing social security when

borrowing restrictions are absent. In this chapter, the role of a borrowing constraint

is also emphasized such as the study of Bernheim et al. (1985) that pure altruism

4By bringing the social security paid by working generations, inter vivos giving designed in the
chapter is to be a pseudo-loan rather than a subsidy.
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models generate the substantial amounts of inter vivos giving in order to overcome

borrowing constraints faced by the recipients. The chapter is motivated by an econo-

metric study by Cox and Japelli (1990) on the role of giving as better delivery of

liquidity by presenting improved credit rationing scores of those who received inter

vivos giving from parents. In addition to the result that giving contributes to the

welfare gain from a release of the constraints5, when an individual faces stochastic

labor income shocks, inter vivos giving even plays a role as a stable flow of income

as it is pre-determined by the retired. Similarly, Krueger and Kubler (2006) ask

questions on the unfunded social security system, whether it reallocates the impact

of aggregate shocks across generations so that it reduces the consumption risk in old

age while implying a Pareto-improving policy reform. In this chapter, an implicit

insurance contract between the old and the young is realized under the assumption

of no adverse selection or moral hazard of the young generation. Even if the young

and the old are not benevolent toward each other, selfishly created giving results in

the welfare gains to both generations.

3.3 Stylized Facts

Inter vivos giving is important in accounting aggregate wealth as suggested by Gale

and Scholz (1994) who estimate that at least 20 percent of aggregate wealth is ac-

counted for by intended transfers6. The role of transfer is also related with its shape

5Cagetti and De Nardi (2008) also explain that the generation of lifetime saving profiles is more
consistent with data by the presence of a bequest motive; saving by a precautionary motive (Carroll
(1997) and Palumbo (1999)) and saving for retirement are the foremost factors in accumulating
wealth for people at the lower tail of the distribution whereas the rich at the upper tail saves to
leave bequests significantly.

6In their work, bequest is estimated to be responsible of 30 percent of the aggregative capital
and inter vivos giving is accounted as half of it. Working on measuring US capital stock, Kotlikoff
and Summers (1981) emphasize the importance of counting inheritance. They estimate aggregate
bequests of $28.9 billion in 1974.
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of distribution, as wealth holdings are concentrated on a small fraction of households,

and the succession of the wealth to the next generation through transfers is more

easily found than the one documented for earnings abilities and total income. This

observation is exploited by some micro empirical studies in finding higher giving rates

among rich households (McGarry (2000) and Poterba (2001)). The remark on the

link of transfers and a recipient’s wealth, however, is under-reported due to its con-

tingency on the type and the timing of transfers.

Summary statistics suggested in this section shed some light on the picture on

what kinds of transfers mainly contribute to the recipient’s welfare. This section first

disentangles inter vivos giving from intergenerational transfers by investigating the

characteristics of a giver/receiver according to the age. The discussion is followed

by the important implication of inter vivos giving on recipients’ income and wealth

from statistical evidences. I use the Survey of Consumer Finance (SCF) published

from 1995 to 20077. There are some important advantages in using the SCF. First,

it provides a better description of wealth and asset composition of richer households

which include many givers. Second, as suggested by Curtin et al. (1989) and Cagetti

and De Nardi (2006), the total wealth in the SCF closely matches with the aggregate

data so that it can be used to calibrate a model in benchmarking aggregates in the

real world.

3.3.1 What is Inter Vivos Giving?

I begin by documenting stylized facts on the profile of participants (both a giver and

a recipient) in intergenerational transfer. As parental support is recognized as one of

7I use five public datasets published between 1995 and 2007 since the SCF is the triennial data.
See data appendix for more details
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the important sources of income, the SCF asks if the respondent offered support in

the previous year to support anyone in section “Income”:

1. [Income] During the previous year, did you pay alimony, separation payments,

or child support?

2. [Income] Altogether, how much alimony and/or child support did you pay in

the previous year?

Table 3.1 shows the fraction of parent-givers in any form of transfers in the third

column and more specific statistics by the age when they provided the support to

their child (i.e., who answered yes to question 1). Households shown in the table are

those who can be assumed as gift-givers and their average net worth and income are

greater than those of all households. The evidences from Table 3.1 confirm the posi-

tive relationship between parental giving and parents’ wealth suggested by McGarry

(2000) and Poterba (2001). In investigating the pattern according to parents’ age,

however, parents are not necessarily to have a lot of liquidity when they provide their

gifts as young parents aged between 26 and 55 years old. Although parents’ income at

this age may be lower than the average/median income among total households, they

still provide gifts. Whereas parents aged between 36 years old and 55 years old made

many gifts, the age when parents can provide the large amount of gifts is around 56

to 65 years old except the oldest generation who wants to use a gift-route rather than
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a bequest channel by exploiting the cheaper tax price8.

In contrast to a small number of households who reported providing the support

in Table 3.1, the SCF contains more information in a separate section by surveying

transfer-recipients; whether the respondent received any support from anyone in sec-

tion “Inheritances and Charitable Contributions”

3. [Inheritances and Charitable Contributions] Including any gifts or inheritances

you may have already told me about, have you (or your [husband/wife/partner]) ever

received an inheritance, or been given substantial assets in a trust or in some other

form?

4. [Inheritances and Charitable Contributions] From whom was it received?

i) Grandparents

ii) Parent(include current or former parents-in-law)

iii) Child

iv) Aunt/Uncle

v) Sibling

vi) Friend

xii) Government Settlement; compensation

xxv) Family, n.e.c.

xxx) Divorced former spouse

8A major change in the gift tax system for these years is the Taxpayer Protection Act of 1997.
TPA phased in an increase in the applicable exclusion amount to $1,000,000. The most recent
modification of the gift tax is held by the Economic Growth and Tax Relief Reconciliation Act of
2001 by lowering the rates and increasing the applicable exclusion amount. In Obama administration,
it is decided to keep the scheme of 2009 after the estate tax repeal in 2010. Taxpayers may generate
any type of intergenerational transfer in a strategic way of considering the tax rule change.
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Table 3.2 documents the significant number of households said yes to question 3 in

the second column (i.e., who answered yes to question 3 and answered (ii) to question

4). I find that the dominant flow of general transfers is from a parent to children by

documenting over 70 percent9 in survey years. Including the generational skipping

transfers from a grandparent to children, the flow from the older generation to the

younger one dominates the total number of transfers.

5. [Inheritances and Charitable Contributions] Was that an inheritance, a trust,

or what? Thinking about the largest of these, was that an inheritance, a trust, or

what?

i) Inheritance; Life insurance

ii) Trust

iii) Transfer/Gift

iv) Inherited Trust

v) Other

Table 3.2 also provides the noteworthy difference between giving-recipients and

bequest-recipients. Conditional on the ever-received from parents (i.e. who answered

yes to question 2 and 3), I define the inter vivos giving as a transfer or a gift10 from

a living parent to a child by classifying gift-recipients who received the transfer (i.e.,

9The reports on inter vivos giving panel study prepared by IRS in 2007 also show that 51.4
percent of the total giving population is held by a parent for one’s children. The second dominant
relationship of donees to donors is grandchildren (24 percent) followed by other donees with 14.1
percent. The giving provided by a child for parents is reported 2.5 percent.

10In discussing other types of parental support which is possibly defined as giving, there are some
concerns on the data that omits parents’ investment in children’s education or medical expenses. I
exclude them for matching the definition of giving with the suggested by IRS gift tax filing form
(I-709) and thus the model can be calibrated by matching with the reported data.
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who answered either (ii) or (iii) to question 5).11 Inter vivos giving is provided to

young adults and children receive more when they are 26 to 45 years old than when

they are at middle-aged.

3.3.2 Why Inter Vivos Giving?

We have seen that i) richer parents tend to provide more transfer; ii) the dominant

flow of the transfer is called “intergenerational” as it flows from a parent to children;

iii) even though an inheritance is a common method of transferring money, a sig-

nificant amount of inter vivos giving is transferred to children with a considerable

probability when they are young and liquidity-constrained. Recalling the question

“which type of transfers can contribute to the recipient’s welfare?” here we find the

effect of inter vivos giving to the wealth and liquidity of children. Table 3.4 shows

the recipient’s average income and wealth within 1, 5, 20, and 50 years of receipt at

a certain age. Gift-recipients are more liquidity-constrained than bequest-recipients

at the moment of receiving the transfer as shown by the lower average net worth

or income of a gift-recipient than those of a bequest-recipient within a year of re-

ceipt. The income level after a considerable number of years since the receipt of gifts,

however, is not necessarily to be lower than the level of bequest-recipients. In other

words, with regard to the positive relationship between the intergenerational transfer

and children’s permanent income, inter vivos giving is more effective in improving

the permanent income of children when they are liquidity-constrained at their young

age.

11As the survey asks the method for each transfer (respondents are to report the number of
transfers in maximum 3), one could indicate the answer more than one if ever received.
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Some rich people inherit business ownership or real estate so that it is easier for

them to maintain considerable wealth according to the additional flow of income in-

cluding dividends, rents and interest payments for a long time. I review whether it is

also true when recipients receive inter vivos giving by inspecting the asset composition

of a gift. Table 3.5 summarizes asset composition of inter vivos giving tabulated from

Statistical Bulletin of Panel Study on Inter vivos giving published by the Internal

Revenue Service. The vast majority of these gifts is held in cash. Real estate is not

significantly gifted and it is also shown in the SCF12 while stock13 was the second most

common asset gifted comprising 17 to 33 percent of the total. Table 3.5 helps to un-

derstand the form of giving by showing that the giving is an instant liquidity injection.

In order to elucidate the impact of the inter vivos giving on a recipient’s wealth

over the lifetime, Figure 3.1 compares the net worth profiles of a transfer-recipient,

a bequest-recipient, and a gift-recipient with the profile of a young gift-recipient who

receive the inter vivos giving when they are 25 to 45 years old. The pattern indicates

that a gift contributes to a recipient’s permanent income and that a young recipient’s

net worth at old ages is higher than any other recipients. As non-financial assets

are responsible for the significant part of net worth, young gift-recipients accumulate

the substantial wealth by owning some part of home including a farm with no farm

business or a business while actually managing it during the old age. In Figure 3.2, I

extract financial assets from total wealth. Despite the similarity of the patterns with

those suggested in Figure 3.1, it becomes clearer that recipients accumulate more

12There is no data on asset composition in the inheritances section from the SCF. However, the
SCF surveys the origin of real estates, housing and other properties in the section of Housing and the
choice of answers include Gifts/Transfer/Inheritance. According to author’s calculation, 2 percent of
“ever received” population is inherited housing on average over survey years and 17 percent received
properties in any type of transfers. Data is available upon request.

13IRS report does not provide the detailed information on whether the stock is related with
succession of a business ownership or as a financial asset.
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financial assets as they receive transfers earlier. The major kinds of gift-recipients’ fi-

nancial assets are also related with ownership of the business such as corporate bonds,

and public stocks.

The relationship between inter vivos giving and a recipient’s liquidity is shown

in the income profile of Figure 3.3. While bequest-recipients suffer from the lack of

liquidity in terms of income relative to that of non-bequest-recipients, gift-recipients

maintain high income profile in a steady fashion. Their income gets bigger as they

reach to the retirement-age due to dividends, and interest income from corporate

bonds and mortgage-backed bonds. The high average is driven by a considerable

amount of net annual income from a sole proprietorship or a farm, other businesses,

investments, net rent, trusts, and royalties of super rich people. The prominent role of

the giving during a child’s episodes of negative financial shocks or liquidity constraints

is suggested in Figure 3.4 by showing a peak of debt amounts during early stage of

adulthood among gift-recipients. A gift as an insurance against negative shocks for

unemployed or under-employed young people implies its welfare-improving aspects

for those who eager to achieve a smooth consumption path.

3.4 Model

A general equilibrium model is populated by overlapping generations of 3-period-

lived individuals14 facing individual income risk but without aggregate uncertainty.

A continuum of individuals in measure 1 is born at each period and the time is

14One generation is assumed to be continued for 20 years. An individual is born at 20-year-old
and first introduced into a job market. One becomes a parent by having a child at the second period
(40-year-old), the difference in age between a parent and a child, subsequently, is set 20 years. For
simplicity, an individual represents a household. A family in the context may include more than one
household since independent households could be tied in kinship.

62



discrete. These individuals survive without any mortality risk until age 3, beyond

which death is certain. We assume that there is zero growth rate of population.

3.4.1 Environment

3.4.1.1 Preferences

All individuals have identical preferences for consumption and inter vivos giving.

The utility based on giving comes from the amount of giving by following the joy of

giving utility form suggested by Blinder (1975). Individuals value finite streams of

consumption and giving {ci, gi}3i=1 according to a constant relative-risk aversion type,

E0

3∑
i=1

βi−1[

(
c1−σi

1− σ

)
+ Λi

(
g1−ηi

1− η

)
] (3.1)

where σ and η are coefficients of relative risk aversion of consumption and giving,

respectively and β is the subjective discount factor. E0 is the expectations operator

conditional on information at birth. A normalized weight on the utility from inter

vivos giving relative to the utility based on consumption, Λi is introduced into a

utility function. We assume that the youngest generation does not have utility from

gifts generation such as Λ1 = 0 whereas other generations have positive utility from

making the gift for their children,15 Λ2 = Λ3 = Λ

Joy of giving is simple16 but consistent with data in explaining that consumption

of parents and heir is independent of the income distribution among them. This

framework also reflects the imperfect substitution of the transfer with debt according

to Andreoni (1989) who substantiates this impure altruistic giving by studying the

15There is no generation-skipping intergenerational transfer.
16This impure altruistic utility form allows us to directly measure the amount of giving and to

estimate values related with the amount of giving such as the aggregate gift tax.
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warm-glow effect17 of the intergenerational transfer. I adopt an additively-separable

utility function to disentangle the effect of giving on current consumption from that

on the entire utility; we can compare an agent’s saving and consumption plans when

Λ = 0 with those with Λ > 0. When analyzing the welfare effect of lowering the

gift tax, the result section presents the welfare gain decomposed into the gain from

consumption and that from giving by exploiting this functional form.

3.4.1.2 Earnings

At the beginning of each period until the retirement age, i = 3, individuals receive a

draw from nature determining their efficiency in working. A labor endowment given

by h̄ depends on the individual’s age i and on an idiosyncratic labor efficiency shock ε,

the capacity to produce income out of labor. The efficiency state ε ∈ E = {ε1, ..., εN}

is assumed to follow finite-state, first-order Markov process with the transition prob-

ability matrix π(ε′ | ε), where ε′ denotes next period’s efficiency index drawn by

nature. Let f(ε) denote the unconditional probability of ε = ε. Employed individuals

earn the efficiency-dependent wage income wh̄(ε), where w is the marginal product

of labor. After retirement, individuals receive social security benefits, ss which are

financed by payroll taxes collected from the working generations.

3.4.1.3 Household budget constraints with inter vivos giving

At the beginning of a given period, individuals learn their income stream which are

composed of the after-tax capital income given the market interest rate, the determin-

istic giving transferred from their parents, and the after-tax wage income earned while

working or the social security benefit retained in the retired period. Given the total

17Andreoni (1989) names it a warm glow effect as he finds that parents are unwilling to perfectly
substitute the transfer for debt; hence they keep some of their “wealth” for themselves. According
to his argument, if people enjoy making gifts or bequests, then the warm-glow effects will always
dominate altruism and consumption will increase in the period of the debt is incurred
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income in a period, they choose their asset holding, consumption, and giving. The

choice of giving is disparate corresponding to the age of each generation for example,

the young generation (a child) does not perform the giving as he is born without a

child whilst the oldest generation (a grandparent) makes gifts but cannot receive it

from anybody because his parent is dead. The heir is in debt to the family lineage

with an obligation to give back to a child as if inter vivos gifts were made in return

for received gifts from one parent. By committing indirect reciprocities between three

generations, individuals rely on this process of debt creating and payment in increas-

ing wealth. A flow chart is shown in Figure 3.5 presents the timeline of individuals’

decision making.

Let Vi be the value of the objective function of an age i-individual on a state

determined by beginning-of-period asset holdings ai, the giving from parent ĝi+1 and

a realized labor efficiency state εi. The optimization problems of the three generations

are as follows:

• The Old Generation’s Problem (i = 3)

V3(a2, ss) = max
{c3,g3}

[U(c3, g3)] (3.2)

s.t.

c3 = (1 + r(1− τk))a2 + ss−
(

1

1− τg

)
g3 (3.3)

where r is the marginal product of capital and τk is the capital income tax rate

remaining constant throughout periods. A pair of policy functions from solving

the problem is {c3(a2, ss), g3(a2, ss)}. When generating g3(a3, ss), parents are

subject to the gift tax rate, τg. The distribution of assets is Ψ2(a2) inducing

the distribution of giving Φ3(g3) while ψ2(a2) denoting the density of assets and
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φ3(g3) describing that of giving.

• The Middle Generation’s Problem (i = 2)

V2(a1, ĝ3, ε2) = max
{c2,a2,g2}

[U(c2, g2) + βV3(a2, ss)] (3.4)

s.t.

c2 + a2 ≤ (1 + r(1− τk))a1 + (1− τw)wh̄(ε) + ĝ3 −
(

1

1− τg

)
g2 (3.5)

and

a2 ≥ 0 (3.6)

where τw is the payroll tax rate and remains constant throughout periods. As

children of the living grandparent-generation, they receive the giving which is

denoted by ĝ and exogenously given from the distribution of the gift Φ̂(ĝ3)

which is consistent with Φ3(g3). The policy functions determined by solving

(3.4) are c2(a1, ĝ3, ε2), a2(a1, ĝ3, ε2) and g2(a1, ĝ3, ε2). And Φ2(g2) denotes the

distribution of the gift from middle-aged to young while letting φ2(g2) be the

density.

• The Young Generation’s Problem (i = 1)

V1(ĝ2, ε1) = max
{c1,a1}

[U(c1) + β
∑
ε

∫
ĝ

V2(a1, ĝ3, ε2)π(ε2 | ε1)dΦ̂3] (3.7)

s.t.

c1 + a1 ≤ (1− τw)wh̄(ε1) + ĝ2 (3.8)
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and

a1 ≥ 0 (3.9)

Given ĝ2 and its distribution Φ̂(ĝ2), determined exogenously, the policy func-

tions c1(ĝ2, ε1) and a1(ĝ2, ε1) are solved. Let Ψ1(a1) denote the distribution over

the end of period assets induced by the policy function a2(ĝ2, ε1) when letting

ψ1(a1) denote the density. A fraction of f(ε) of the population have the shock

ε when they are young.

3.4.1.4 Technology

A firm produces a final good, Y in a production function F (·), strictly increas-

ing in inputs, strictly concave, and homogeneous of degree one. It has decreasing

marginal products and obeys the Inada conditions. By following these conditions,

Cobb-Douglas production function is introduced with the fixed technology level and

capital’s share of output α by,

Y = F (K,L) = KαL1−α (3.10)

where K and L are aggregate value of factors, capital and labor inputs. With constant

returns to scale, the number of firms is assumed to be single without loss of generality.

The profit-maximizing firm determines the real return to capital net depreciation, δ

and the real wage according to the first order conditions such as,

r = FK(K,L)− δ = αKα−1L1−α − δ (3.11)

w = FL(K,L) = (1− α)KαL−α (3.12)
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3.4.1.5 Government

Social security is assumed to balance its payroll tax budget every period in the steady

state. We also assume that the social security retirement benefits to GDP and the

replacement ratio remain constant. At each period, the government finances G of

goods and services by revenues collected from the capital income tax and the gift tax.

The government spending on goods and services adjusts to the tax revenue so that

the budget is balanced at each period. The government’s revenue comes from Tk and

Tg denoting, respectively the total capital income tax and the aggregative gift tax,

G = Tk + Tg (3.13)

3.4.2 Stationary Equilibria

In order to limit our attention to stationary equilibria in which prices, wages and

interest rates are constant across time, we start with describing heterogeneity in the

economy at a point in time. At a point in time, individuals are heterogeneous in their

age i and in their state s. Let s = (a, ĝ, ε) ∈ S = A× Ĝ×E where A ⊂ R+, Ĝ ⊂ R+

and E = {ε1, ..., εN}. For each S ∈ S(X), where S(X) is the Borel σ− algebra on S,

let Θi(S) denote the probability measure of i-aged individuals of type s ∈ S defined on

subsets of the state space as a proportion of all age i individuals. By letting µi define

the fraction of age i individuals in an economy, µiΘi(S) then denotes the measure

of age i individuals with s ∈ S with respect to the entire population of individuals

in the economy. The distribution of individual states at birth is determined by the

exogenous initial distribution Θ1 by considering that all individuals start their lives

with no assets. For all S ′ = A′ × Ĝ′ × E ′ ∈ S(X), and all s = (a, ĝ, ε) ∈ S, the
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distribution of individual states across age i = 1 is given recursively as follows:

Prob(ai = a′, ĝi+2 = ĝ′, εi+1 = ε′)

=

∫
ĝ

∑
ε

Prob(ai = a′ | ĝi+1 = ĝ, εi = ε)

·Prob(ĝi+2 = ĝ′) · π(εi+1 = ε′ | εi = ε) · Prob(ĝi+1 = ĝ, εi = ε) (3.14)

Or

Θi+1(S
′) =

∫
ĝ

∑
ε

π(ε′ | ε)dΘi(S) for all S ∈ S(X) (3.15)

For the generation i = 2:

Prob(ai = a′)

=

∫
ĝ

∫
a

∑
ε

Prob(ai = a′ | ai−1 = a, ĝi+1 = ĝ, εi = ε)

·Prob(ai−1 = a, ĝi+1 = ĝ, εi = ε) (3.16)

Or

Θi+1(S
′) =

∫
ĝ

∫
{a:a′=a?(a,ĝ,ε)}

∑
ε

dΘi(S) for all S ∈ S(X) (3.17)

The transition function describes the probability that an age i individual moves to

the set S ′ next period given that the individual’s current state is s. The transition

function is imposed in an equal fashion based on the optimal decision rule on asset

holding a?, and the pre-determined distribution of the giving from a parent, ĝ and by

the transition probabilities on the labor efficiency shock ε with Markov chain π(ε′ | ε).

Definition: Given a set of time-invariant fiscal policy arrangement {τw, τk, τg},

a stationary equilibrium is a collection of value functions, individual policy functions

{ci(∀i), ai(∀i ≤ 2), gi(∀i ≥ 2)}, age-dependent but time-invariant measures of age
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types Θi(S), for each age i = 1, . . . , 3, and relative prices of labor and capital {w, r}

for a representative firm, such that individuals solve the problem described above, the

government budget constraint is satisfied, and the goods market clears. The following

conditions hold in equilibrium:

• Given {w, r} and government fiscal policy {τw, τk, τg}, {ci(ĝi+1, εi), ai(ĝi+1, εi)}

with Vi(ĝi+1, εi) for i = 1, {ci(ai−1, ĝi+1, εi), gi(ai−1, ĝi+1, εi), ai(ai−1, ĝi+1, εi)}

with Vi(ai−1, ĝi+1, εi) for i = 2 and {ci(ai−1, ss), gi(ai−1, ss)} with Vi(ai−1, ss)

for i = 3 are policy functions which solve the functional equations (3.2), (3.4),

(3.7).

• Input prices {w, r} solve the firm’s profit-maximizing problem by satisfying con-

dition (3.11), and (3.12).

• Markets clear such that:

∑
i

µi

∫
s

ai(s)dΘi = K ′ (3.18)

∑
i

µi

∫
s

h̄(εi)dΘi = L (3.19)

∑
i

µi

∫
s

ci(s)dΘi = C (3.20)

• Law of Motion for Capital follows:

C +K ′ +G = F (K,L) + (1− δ)K (3.21)

• The social security is self-financing by the payroll tax collection such as:

τw =

( ∑3
i=3 µi

∫
s
ssdΘi∑2

i=1 µi
∫
s
wh̄(εi)dΘi

)
(3.22)
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• The aggregative taxes are

Tk = τkr
∑
i

µi

∫
s

ai(s)dΘi (3.23)

Tg = τg
∑
i

µi

∫
s

gi(s)dΘi (3.24)

• Government’s budget equation (3.13) is satisfied.

• ∀i = 2, 3, {gi : gi = g∗(·)} is a sequence of the optimal decision rules on giving,

g∗, which converges in law to ĝi, that is,

lim  L(gi(·)) =  L(ĝi) (3.25)

By the law of a random vector (g1i , . . . , g
n
i ) =  L(g1i , . . . , g

n
i ), we mean it’s joint

distribution Φi(gi)

3.5 Calibration

Most of parameters in a model economy are evaluated to match with the suggested

features of an overlapping generation framework. While referring to the estimation

from the literature, for some parameters which need to be estimated, particularly

a set of those related with inter vivos giving, my calibration strategy is to match

relevant moments of the aggregate data or to follow approaches studied in works on

intergenerational transfer.

Table 3.6 lists the parameters of the model. I use the coefficient of relative risk

aversion of 1.5, a value estimated and used in Kydland and Prescott (1982), Attanasio
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et al. (1999), Gourinchas and Parker (2002) and De Nardi (2004). The ratio between

two risk aversion parameters, the wealth elasticity of intergenerational transfer σ
η

is

set to 1 by referring to Blinder’s argument in 1975 that the elasticity is to be 1 when

one maximizes a homothetic utility function with the wealth of the current and all

future generations as arguments. I estimate the discount rate by observing the ra-

tio across consumption in each period from Consumer Expenditure Survey (CEX)

in selected years matching with those of Survey of Consumer Finance. By following

Laitner (2001)’s method for calibrating his beta, the discount rate is estimated at

1.1009 and remains fixed for all periods.18 Individuals are ex ante identical, in the

sense that they share the same utility function and the same discount rate and that

they face the same stochastic labor earnings but are ex post heterogeneous because

they deal with different realizations of such shocks. I use worker’s efficiency shocks

process suggested in Cagetti and De Nardi (2006). They take the observations on

entrepreneurs by focusing on the fact that households own and manage privately held

businesses and thus they make up a large fraction of rich people in the data19.

I calibrate the joy of giving parameter to approximate the transfer wealth of 20

18Some overlapping generation frameworks also suggested the discount rate less than 1 such as
0.9375 in Fernandez-villaverde and Krueger (2004), and 0.9852 in Auerbach and Kotlikoff (1987) and
Hubbard and Judd (1987). The discount rate is usually calibrated less than but close to 1 in much
of the literature. In particular, the value is similar to the one suggested in Hansen and Singleton
(1983) and Hotz et al. (1988) who estimated their beta ranged between 1.0123 and 1.2041.

19In contrast to the deterministic efficiency scales suggested in Imrohoroglu et al. (1998) and
Hugget (1993), I followed the stochastic efficiency scale with Markov process by matching with
observations of entrepreneurship in Cagetti and De Nardi (2006). De Nardi (2004)’s estimation in
income quintiles are also related with this estimation.
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percent20 in the US. Nishyama (2002) documents alternative source of measuring the

relative size of the intergenerational transfers by observing the aggregate amount of

flow gifts from the SCF published between 1993-1997 and from the adjusted taxable

estates in taxable returns in federal estate tax returns for 1997. Both flows show

0.3 percent of the total private wealth in his paper and he argues that this is under-

estimated as the data contains a small sample of the whole decedents. I first find

the physical capital stock of the US between 1947 and 2009, and then transform the

suggested share of transfer wealth into a flow value according to the approach in Gale

and Scholz (1994) so that the giving amount created from a model economy is easily

compared with output or the capital stock. Finally, the calibration target on the

aggregate flow of the giving is set 17 percent of net worth by fitting the target ratio of

0.5 percent in a real economy into a stylized economy. In an aggregate economy, the

steady state level of the ratio of capital to output is set by 3 following Auerbach and

Kotlikoff (1987). With targeting the capital stock, I refer to the measure by Cooley

and Prescott (1995) on the depreciation rate of the aggregate capital, 4.8 percent and

the endogenous interest rate of 6 percent. The production elasticity of capital is set

to 0.36 referring to Prescott (1986), Cooley and Prescott (1995), and Rios-rull (1996).

In a government’s problem, I use the value of the replacement ratio for the social

20The aggregate wealth here is quarterly measured between 1964 and 2008 by the cost of net stock
of fixed assets and consumer durable goods(equipment, software, and structures including owner-
occupied housing) owned by private business and non-profit institutions or by government. (Bureau
of Economic Analysis). By calculating the life-cycle wealth share, Kotlikoff and Summers (1981)
estimate the intergenerational bequests as much as 17 percent of the aggregate wealth and Modigliani
(1988b) adjusted their estimation. Some studies such as Modigliani (1988a) and Hurd and Mundaca
(1989) use direct surveys in computing the transfer wealth. Their estimation of transfers is less than
20 percent. All bequests other than intraspousal is estimated by 18.5 percent in Menchik and David
(1983). Barlow et al. (1966) analyzes response to survey questions on fraction of wealth transfers,
and concludes 1/7 of the total wealth. Finally, the share of inter vivos giving is discussed in Gale
and Scholz (1994) by using 1983-1986 survey of consumer finance. Their estimation on intended
transfers such as gifts from parents to adult children living in a separate household is at least 20
percent of the aggregate wealth.
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security payment in Imrohoroglu et al. (1998) while balancing the revenue from pay-

roll taxes with the aggregate social security benefits. In this chapter, two taxes are

introduced in association with changing the price of inter vivos giving. The one is

the estate/gift tax obliged for givers and the other is the capital income tax which

encourages earlier transfer since a part of the tax base can be shifted to a recipient

from a parent’s perspective. My calibration related with fiscal policies mainly focus

on the appropriate value of the gift tax rate matching with the ratio of the aggregate

gift tax revenue to GDP instead of letting the capital income tax rate to balance

out the government budget. According to data in the Budget of the United States

Government, Fiscal Year 2001: Historical Tables prepared by White House, the av-

erage ratio over 1947 to 2009 is 2.5 percent. The tax revenue, however, is smaller

than the revenue designed in a model economy because the exemption level or other

credits and deductions21 are not considered. In addition, all individuals are supposed

to make inter vivos giving in a model in spite of the population in a real economy

not participating in the giving or avoiding taxation. Due to the difficulty of setting

the target according to the tax revenue, the statutory gift tax rate is chosen at 50

percent, which is used in Joulfaian (2005).

3.6 Results

This section examines the degree to whether a calibrated economy matches the US

wealth distribution observations when models contain inter vivos giving and income

heterogeneity. Subsequently, in order to find the role of inter vivos giving in wealth

accumulation, it analyzes the possible long-run consequences of the elimination of the

21Since 1945, estate and gift tax receipts have consistently remained near or below 2 percent of
federal revenues. In the 2007 receipt, 87% ($364 billion) is collected by the estate tax and the 13%
is of the gift tax ($56 billion) (SOI Bulletin, Summer 2011, IRS).
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gift tax from the changes in aggregate capital accumulation and average consumption

over the lifetime. The net asset holdings are noted as the concept of wealth without

considering human capital in following a typical measure of physical capital in US

data.

3.6.1 Wealth Distribution

Table 3.7 compares the US economy with models including inter vivos giving by

presenting the results in aggregate capital and the wealth distribution. The results

demonstrate that a model economy is capable of generating the US Gini coefficient

but not wealth concentration among richest people as the wealth in the upper tail

of the distribution is hardly realized. In addition, with a model with positive joy of

giving, the shape of the distribution is examined according to the gift tax rate, 50

percent and 0 percent, respectively. In this simulation, although Figure 3.8 displays

a significant increase in giving by eliminating the gift tax, the wealth concentration

is not necessarily affected as shown by no changes in the Gini coefficient and the

percentage of wealth held by the richest population in Table 3.7.

Before concluding that these results are based on the limits of the model, such as

the assumption of certain lifetime or no “bequest” motive in replicating the substan-

tial size of wealth near death, it is noteworthy to find the role of giving in alleviating

inequality. Intuitively, once the voluntary inter vivos giving is available in a cheaper

price, the fraction of poor young people in the whole population decreases; lowering

the Gini coefficient. In the meantime, the wealth added to the liquidity-constrained

accounts is offset by a decrease in the wealth of the top wealth-holders. In spite of

the change in the individual membership of a certain income quintile, the coefficient

may not capture this specific change because it does not measure wealth concentra-
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tion by quintile or by generation. If it is true that there is no significant change in

wealth inequality by eliminating the gift tax, the result motivates us to reconsider

the objective of a current gift tax system, aimed at establishing equity by making a

gift more costly among rich people for alleviating wealth inequality.

3.6.2 Wealth Profiles

Figure 3.7 presents the wealth profiles according to alternative assumptions on joy

of giving and on the gift tax system. No matter what income quintile one belongs

to, which tax rate an individual faces or whether one is willing to make inter vivos

giving, the wealth profile remains hump-shaped. More importantly, as observed from

the empirical profiles of wealth in Figure 3.1, the simulation results show that one

accumulates more wealth with a positive weight on the utility from giving. When

giving is encouraged by elimination of the gift tax, one holds even higher saving and

provides more giving resulting in a substantial increase in the aggregate capital and

output as shown in Table 3.7. In Figure 3.7, individuals at the top quintile who give

more as they get older and richer show that there is a higher probability of intergen-

erational redistribution of wealth within a rich family through giving (Figure 3.8).

It is worth noting the pattern that the transferred wealth not only increases saving

at a young age but also contributes to higher saving even after one stops receiving

a gift. Young individuals experience an instant increase in disposable income by

receiving a gift from a parent. Subsequently, the income effect relaxes liquidity-

constrained individuals from anxiety and even help them achieve particular aims such

as purchasing houses, etc. After their disposition is secured, young individuals start

to save more resulting in the higher saving rate maintained for the following periods.

Although this saving aims at the gift which will be transferred to the next generation
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when they become a parent, the relative size of the increase is large enough to heighten

the aggregate capital by 6.72 percent and the capital to output ratio by 4.55 percent.

This is the wealth effect of inter vivos giving. The collaborative relationship between

the income effect and the wealth effect is also found from empirical evidences on the

behavior of young recipients, for example active participation in a financial market

(Figure 3.2) and more durable/non-financial asset holding (Figure 3.1). The pattern

in Figure 3.1 indicates the role of durable goods, emphasized in Fernandez-villaverde

and Krueger (2004), as a collateral in delivering more credits and relaxing a borrowing-

constraint.

3.6.3 Welfare

Although giving boosts capital accumulation, if individuals decrease their consump-

tion in exchange for generating the gift as a parent, they may be worsened in terms

of welfare. In order to clarify mixed evidences on individuals’ welfare gains and

losses from participating in inter vivos giving (both generating and receiving), this

section measures the efficiency gain by presenting compensating equivalent variation

in consumption. In Table 3.8, when the gift tax is eliminated, the model economy

experiences a welfare gain of 2.34 percent at the beginning of the young period and

a gain also goes to the oldest generation shown of 3.54 percent gain in the last pe-

riod. Another welfare aspect of a gift is found by a smoother consumption path in

Figure 3.9 mainly attributing to the improved consumption in the young period. By

efficiency, if I mean Pareto efficiency defined in Auerbach and Kotlikoff (1987),22 it is

22In their context, Pareto-efficiency is a situation in which no generation can gain without some
other generating being made worse off. Even though the study of Judd (1985) and Chamley (1986)
for a Ramesy model with an infinitely-lived representative individual where the optimal capital tax
rate in a second-best economy is zero in the long run, zero capital taxation need not be optimal in
a life-cycle model (Atkinson and Sandmo (1980), Summers (1981), and Auerbach et al. (1983)) or
models with incomplete markets with borrowing constraints (Aiyagari (1994), Aiyagari (1995), and
Imrohoroglu (1998)).
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Pareto-improving to eliminate the gift tax according to Figure 3.9 presenting height-

ened consumption for all generations.

In spite of a potential decrease in the middle generation’s income, as they can

make the transfer from the gift by the old, the analysis on the marginal value of the

gift in an economy is closer to measuring its value realized by the young in comparison

with that by the old. Even if we assume that bequests are intentionally23 made, the

model may not undervalue the marginal value of liquidity for the old generation by

considering that the gift in the last period includes a “bequest” motive as one plans

to transfer in advance before the certain end of the life comes. The gain from the tax

reform may be overestimated due to the design of the model without a generation-

skipping gift and its tax.24 The chapter reinforces the realized gain with a borrowing

constraint because the constraint is usually effective for the young generation and the

timing of transfer matters. The resolution of the constraint is entailed by higher asset

accumulation of the young who has higher marginal propensity to save than that of a

giver. The greater capital resulted by the increase in private saving heightens output,

wage income and social security payment in a production economy in which every

generation experiences welfare gains.

23If bequests are accidental based on precautionary saving under the assumption of uncertain
lifetime like suggested by Carroll (1997) and Palumbo (1999), this dissertation may undervalue
asset accumulation of the old.

24The model’s miscount of a generation-skipping gift and the tax on this particular gift may
inflate the gain from the reform because the model contains the possibility of double-taxing on the
gift transferred from grandparents to children by fixing the scheme between one generation only.
However, as presented in Table 3.3, the generation-skipping gift is only observed among less than
17 percent of the total participants and the results from the model may not necessarily distort the
implication from a real world.
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3.7 Sensitivity Analysis

As shown in the previous section, there are welfare gains from enhancing transmission

of a part of resources from parents to young adults who are liquidity constrained with

a non-negativity constraint on saving. The major driving force of making this stimu-

lus reform Pareto-improving is the wealth effect in which an individual accumulates

more assets by utilizing a part of future income when his marginal saving propensity

is high. As an individual makes a decision by forward looking in the steady state,

if one takes care of a possible decrease in consumption in the future more than an

increase in current income, a prominent implication of inter vivos giving can be dif-

ferent than what is suggested in the previous section. In finding the robust welfare

implication from lowering the gift tax rate, I assess the changes in the capital stock,

the output, the market wage, and the welfare measure according to the change in

individual preference in future consumption.

This section first provides a sensitivity check on the suggested results by exper-

imenting different values on risk-averseness, σ.25 In Table 3.9, the aggregate val-

ues such as capital stock, output and wage increase as an individual becomes more

risk-averse. With higher risk-averseness, his intertemporal elasticity of consumption

becomes lower and he prefers smoother consumption path over the lifetime. Facing

uninsurable shocks during working periods, in particular, the marginal value of inter

vivos giving is enhanced as his use of the gift boosts precautionary saving and its in-

surance role. Consequently, this increase in private saving contributes to a substantial

increase in the aggregate capital stock and the wage rate. An individual experiences

the greater welfare gain with higher σ, shown by an increase in compensating varia-

25To keep consistency, the wealth elasticity of intergenerational transfer is set 1 at each value of
σ by setting η=σ.
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tion in consumption for both a newborn and the old generation in Table 3.9.

Secondly, the role of the discount rate, β is discussed by measuring welfare gains

according to different values of β. There is an obvious decrease in the gains from

elimination of the gift tax when an individual is not patient. This is another way of

looking at the dominant power of the wealth effect even when an individual whose

current consumption is more important than the future consumption evaluates inter

vivos giving high in the long run. If he does not save with parental support but spend

most of it in consumption, the marginal value of the gift is less than the opportunity

cost of making it in the long run with the discount rate lower than the benchmark.

The welfare gains from lowering the gift tax rate even disappear as the gift is not

transmitted to the accumulated capital stock in an economy because the resource of

every generation shrinks by a decrease in the wage rate and the social security pay-

ment. Individuals with higher risk-averseness experience only a slight improvement

in welfare when old owing to the weaker link from the gift to the output in the steady

state.

The welfare gain from lowering the gift tax rate is consistent with the benchmark

parameter values on individual tastes, σ greater than one and β around 1.1, respec-

tively. The size of the gain, however, diminishes as the individual has the higher

intertemporal elasticity of consumption and the lower discount rate on future con-

sumption. How intensive the link from the gift to private saving and to the total

capital stock, the wealth effect is emphasized in measuring the comparative impact

of parameters on the welfare gain.
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3.8 Conclusion

This chapter examines Pareto-improving aspects of inter vivos giving by studying an

applied life-cycle model built on the observed features of giving while generating the

wealth inequality resembling the US observation. The main modifications adopted

in the model are a relative weight on the utility from making the gift, a borrowing

constraint, idiosyncratic labor income shocks and absence of markets for insuring this

uncertainty. In order to answer the question whether we need to encourage more in-

ter vivos giving, the elimination of a gift tax shows that the wealth effect contributes

to making a smoother lifetime consumption path with greater giving, a higher sav-

ing rate, and an increase in the capital stock in the steady state. Pareto-improving

aspects of inter vivos giving are emphasized by its role in reallocating idiosyncratic

income shocks across generations and in reducing the probability of being liquidity-

constrained in the young period. If one’s goal is to realize the equality gain from

taxing the inter vivos giving, the model suggests that the current tax system deserves

consideration from the steady-state point of view because there is the marginal gain

from transferring money to the young generation while the Gini coefficient shows no

significant change after eliminating the gift tax. There is still much room for discus-

sion in modeling inter vivos giving as the model does not produce the feature of the

US wealth distribution such as wealth in the extreme upper tail of the distribution

in spite of the capability of the model in generating the US Gini coefficient.

There are some interesting issues to be studied when extending this research from

a public policy maker’s point of view. First, it is necessary to model a current tax

scheme in a more sophisticated way by including the progressive rate upon the amount

of giving, and estate taxes on bequests or the exemption level (De Nardi (2004)). In
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addition, much of the micro literature26 finds the strategic motive in making inter-

generational transfers between bequests and inter vivos giving. These considerations

in modeling the intergenerational transfer are necessary to replicate observations and

thus to analyze the welfare implication of the transfer realized in a real economy. Sec-

ondly, a labor supply choice can be contingent on inter vivos giving. When the labor

supply is designed to be chosen endogenously in general equilibrium, the welfare im-

plication of inter vivos giving may be different than what is suggested in this chapter.

The labor supply decision is also related with the efficiency scale which is tentatively

affected by parental support through educational attainment controlled by a parental

style (Parsons (1975)) and securing the initial resources for self-financing education

in extended periods. In relation with endogenizing the productivity, De Nardi (2004)

models inheriting work productivity from parents in describing the wealth inequality.

The phenomenon can be considered through a stronger linkage such as parents’ shap-

ing children’s taste in career choice or modeling entrepreneurs (Doepke and Zilibotti

(2008) and Cagetti and De Nardi (2006)). These designs in modeling a parent-child

linkage may be capable of producing significant wealth inequality observed from US

data and of explaining the welfare implication of parental support.

Appendix 3.A Data

The pseudo-panel is constructed from 5 surveys of consumer finance published be-

tween 1995 and 2007. Each survey contains wealth profiles of 4000 households. De-

spite the limit of the survey that a respondent is not necessarily the head of the

family, I collected data of respondents by recognizing that he is mostly knowledge-

able in understanding a wealth portfolio in answering details for the survey.

26Poterba (2001), Bernheim et al. (2004), and Joulfaian (2005) study the empirical evidences in
determinants of making intergenerational transfer and choosing the timing of the transfer.
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The definition of income in the chapter follows the suggested income from a

quick chart book prepared by Federal Reserve Board in 2007. In income, I in-

clude wages/salaries, earnings from business/farm/sole proprietorship, non-tax in-

vestment, interest income/dividends, gains or losses from the sales of assets, net

rent/trust/royalties, compensation, child support/alimony, SSI, social security, pen-

sion, annuities, other disabilities retirement program, and any other earnings. The

financial asset is composed by savings in transaction accounts, certificates of deposit,

investments in saving bonds, bonds, stocks, pooled investment funds, retirement ac-

counts (IRA/Keogh) since 2004, cash value life insurance, other managed assets and

any other saving plans. The definition of both financial and non-financial assets is

suggested in the quick summary of statistics published by FRB (2007). Non-financial

assets include the value of vehicles, primary residence, other residence properties,

equity in non-residential property, business equity and others. Any loans secured by

residential property and others, lines of credit not secured, installment loans, and

credit card balances are included in the amount of debt. Finally, the net worth is de-

fined by subtracting the amount of debts from the sum of financial and non-financial

assets.

Li and Yao (2007) provide a brief sketch how to generate the pseudo-panel from

serial cross-sectional data referring to Deaton (1985) and Fernandez-villaverde and

Krueger (2004). Beyond connecting separate time-series cross-sectional data to build

a certain cohort’s average behavior, the pseudo-panel construction (so-called, a syn-

thetic cohort technique) has no attrition problem and minimizes individual variability

by taking the average of a cohort. I follow details in the previous literature to gen-

erate a balanced panel by controlling the cohort and time effects. I collected data of
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63 cohorts born between 1916 and 1978. Each cohort cell contains 315 observations

on average when we count the observations on each imputation.

yi,t = α + f(age : θ) + β1,tcohorti + β2,ttimet + εi,t (3.26)

A partial linear model is introduced to generate a non-linear relationship between age

and the dependent variables as shown in the suggested equation (3.26). At first, data

is kernel-smoothed with a bandwidth 5 to get tentative residuals. After I subtracted

constant and fixed effects of time and cohort from the residuals, the fitted ŷi,t is finally

obtained by extracting the fitted residuals from the original dependent variable.

Appendix 3.B Model Simplifications and Numerical

Solutions

An analytical solution for the problem does exist but difficult to be solved manually.

I thus derive numerical solutions through value function iterations given the recur-

sive nature of the problem. In order to solve the dynamic programming problem I

put a logarithmically placed grid on the space of asset holdings at the middle period

and at the old period, respectively. The number of grid points of each variable is 100

for five-discrete-space Markov chains of labor efficiency. The algorithm for computing

equilibrium solved in backward is referred to the endogenous grid algorithm described

in Hugget (1993), Aiyagari (1994), Barillas and Fernandez-Villaverde (2007) and Car-

roll (2011). In writing Matlab codes, I referred the Matlab program written by Ravn,

and Gauss code by Heer and Maussner (2007).
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i) Guess the initial capital income tax rate

ii) Choose r

iii) Set K and w according to competitive input market conditions

iv) Pick the choice of saving at middle-aged, a02 from the distribution spanned on 100

grids on the asset space

v) As we already know that saving at old is known zero such as a3 = 0 by assuming

the certain lifetime, solve the choice of giving at old, g3(a
0
2) according to the first

order condition.

vi) Guess the choice of saving at young, a01 from another distribution on 100 grids of

the asset space. Get a2(a
0
1, ĝ3(a

0
2), ε2) from the Euler condition and g2(a

0
1, ĝ3(a

0
2), ε2)

according to the first order condition.

vii) Interpolate the distribution of ĝ2 spanned on 100 grid points from the distribu-

tion of g2(a
0
1, ĝ3(a

0
2), ε2)

viii) If a2(a
0
1, ĝ3, ε2) is approximately equal to a02 such that such as | a2(a01, ĝ3, ε2) −

a02 |≤ ε, for any small ε, stop. Otherwise, adjust the initial guess a02 and go back to

iv)

ix) Interpolate the distribution of ĝ3 spanned on 100 grid points from the distribution

of g?3(a02 = a2(a
0
1, ĝ3, ε2))

x) Solve for a1(ĝ2, ε1) by solving the Euler condition

xi) If a1(ĝ2, ε1) is approximately equal to a01 such that | a1(ĝ2, ε1) − a01 |≤ ε, for any

small ε, stop. Otherwise, adjust the initial guess a01 and go back to vi)

xii) Interpolate the distribution of ĝ2 spanned on 100 grid points from the distribu-

tion of g?2(a01 = a1(ĝ2, ε1))

xiii) Get the wealth distribution at each period until it converges to the fixed distri-

bution and get the new capital stock K ′

xiv) If r′(K ′, K) is approximately equal to r, | r′(K ′, K) − r |≤ ε, stop. Otherwise,
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adjust the interest rate according to the Bisection method and go back to ii)

xv) If the government budget is balanced stop. Otherwise, adjust the capital income

tax rate according to Bisection method and go back to i)

The wealth distribution (Θ1, . . . ,Θ3) is stationary and calculated by iterating on

the law of motion for the age-wealth distribution (3.16). The initial guess for know

Θ1 is assumed to be Gamma distribution and it is normalized to sum to one at each

update due to imperfect linear interpolation.
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Figure 3.1: Empirical Net Worth Profilea
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Figure 3.2: Empirical Financial Assets Profilea
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Figure 3.3: Empirical Income Profilea

 

0
10

00
20

00
30

00
40

00
T

ho
us

a
nd

s 
of

 d
ol

la
rs

20 40 60 80
Age

General Intergenerational Transfer

0
10

00
20

00
30

00
40

00
T

ho
us

a
nd

s 
of

 d
ol

la
rs

20 40 60 80
Age

Bequest
0

10
00

20
00

30
00

40
00

T
ho

us
a

nd
s 

of
 d

ol
la

rs

20 40 60 80
Age

Gift

0
10

00
20

00
30

00
40

00
T

ho
us

a
nd

s 
of

 d
ol

la
rs

20 40 60 80
Age

Gift when Young

Solid: Ever-Received

Dash: Never-Received

aSource: Author’s pseudo-panel data constructed from the Survey of Consumer Finances

89



Figure 3.4: Empirical Debt Profilea
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Figure 3.5: Lifetime
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Figure 3.6: Wealth Profile with 50% Gift tax
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Figure 3.7: Wealth Profile
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Figure 3.8: Giving Profile
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Figure 3.9: Consumption Profile
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Table 3.3: Relationships of Recipients to Givers (as a share conditioned on ever
received population, in percent)

children grandchildren parent Others

1995 71.03 16.87 2.34 9.76
1998 74.30 18.16 0.40 7.15
2001 75.13 17.76 0.45 6.66
2004 71.96 18.23 0.31 9.50
2007 76.45 18.57 0.28 4.70
a Source: The Survey of Consumer Finances
b The fractions are calculated as a share conditional on “ever-received-population”.
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Table 3.5: Asset Composition of Inter Vivos Giving (in percent)

Cash Real estate Stock Othersb

1997 36.4 14.6 33.7 15.3
1998 35.4 14.4 33.5 16.7
2005 49 20.8 17.5 12.7
2007 46.2 17 23.5 13.3
a Source: Gifts Statistics of Income Bulletin

1997, 1998, 2005, and 2007 Internal Revenue Services
b Others includes hedge funds, partnerships, bonds, farm assets,

other non-corporate businesses, mortgage and notes

Table 3.6: Summary of Parameters

Parameters Values

Discount rate β 1.1009
Production elasticity of capital α 0.36
Coefficient of relative risk aversion for Consumption σ 1.5
Coefficient of relative risk aversion for Giving η 1.5
Rate of depreciation δ 0.048
Replacement Ratio 0.45
Giving Weight Λ 7.5%
Capital tax rate τk See Text
Gift tax rate τg See Text
Efficiency Scale Cagetti and De Nardi (2006)
The Transition matrix Cagetti and De Nardi (2006)
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Table 3.8: Changes in Aggregate Values and Welfare (in percent)

From Gift Tax rate 50% to 0%

4 K 6.72
4 Y 2.34
4 CV consumption, last period 3.54
4 Welfare of Newborns 2.34
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Chapter 4

The Role of Inter Vivos Giving in

Life-cycle Economies

4.1 Introduction

The impact of liquidity constraints on consumption is easily found in a life-cycle

model, in which individuals desire to smooth consumption over their lifetimes given

the hump-shaped profiles of earnings. In the presence of the constraint, young and

old consumers suffer from a lack of liquidity while earnings exceed consumption for

the middle-aged. The role of this liquidity-constraint has been studied when assessing

the changes on a household’s saving/consumption choice by public policy reforms.1

In contrast to the research on a public policy for securing a stable flow of income after

retirement, for example a pension system, the resolution of the constrained situation

of the young generation has not been explored. When such a constraint arises from a

nonnegativity constraint on wealth, consumption when young becomes more critical

to a whole economy and more responsive to future shocks, even anticipated changes,

1For example, in Hubbard and Judd (1987), and Krueger and Kubler (2006), borrowing con-
straints plays an important role by generating consumers who are effectively liquidity constrained.
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in disposable income because individuals whose consumption cannot exceed current

resources in any period are not permitted to borrow against the income to be received

in the future.

If one receives intergenerational transfers in restricted periods, parental support

can be used to finance one’s desired consumption and accumulate buffer stocks for

constrained periods in the future. A gift is more effective than a bequest2 in resolving

liquidity-constraints by its timing which is relatively early in a recipient’s lifetime.

Although an individual is aware of that she may need to work more to generate giving

when having a child, if the marginal gain from the receipt of a gift in young periods

is greater than the marginal cost of generating giving, it is worthwhile to consider a

public policy reform to stimulate this intergenerational transfer. This chapter aims

to find the possible welfare gains from lowering the gift tax rate by emphasizing the

role of inter vivos gifts to relax a liquidity constraint when there is an elastic choice

of labor supply.

I adopt a life-cycle model with inter vivos giving in general equilibrium. In order

to assess the cost and benefit of generating the gift, I assume that there are three-

overlapping generations in which the middle generation transfers a part of income

to the young while receiving transfers from the old generation. The long-run results

2According to the Survey of Consumer Finance, 20 percent of the whole population receives
transfers from parents. The majority amount of intergenerational transfer is held by bequests,
the definition of the accumulated wealth is still controversial between the saving by precautionary
motive (Carroll (1997) and Palumbo (1999)) and the voluntary inheritance by design of the uncertain
survival rate in these works. According to the accidental bequest hypothesis, bequest is a result from
a combination of imperfect annuity markets and uncertainty concerning the timing of death (Davies
(1981)). In contrast, if bequests are intentional and reflect either altruism (Becker (1974), and Barro
(1974)) or strategic interplay between family members (Bernheim et al. (1985), and Perozek (1998)),
the timing of them could be altered in a form of inter vivos giving according to the price effect of the
estate/gift tax. See Bernheim et al. (2004) for evidences of the sensitive timing of intergenerational
transfers corresponding to the tax system.
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from eliminating the gift tax support the welfare-enhancing aspects of inter vivos

giving by presenting higher average consumption, and a smoother consumption path.

In addition, income transferred to young people, whose marginal propensity to save

is high, boosts the saving rate entailed by the increase in the capital stock, the out-

put and wage earnings resulting in higher average consumption for all in the long

run. The gain remains with the elastic choice of labor supply and high labor share in

production. When considering an elastic labor supply decision, this chapter presents

the consistent results from the previous chapter even when young people have an

incentive to work less with an increase in income from a cheaper gift.

Current literature on the welfare of liquidity-constrained agents within life-cycle

economies is mostly developed in assessing the current structure of social security

benefits or other types of transfer provided to the retired. Hubbard and Judd (1987)

examine the impact of social security on national saving and the individual welfare

when there are capital market imperfections from restrictions on borrowing against

future wages. According to their study, when social security is introduced, the lifetime

welfare increases although national saving decreases when borrowing restrictions are

absent. The increase in welfare is reduced, when borrowing against future resources

is limited. In a similar setup with two-sided altruism in Fuster et al. (2003), Fuster

et al. (2007) emphasize the labor market implication in studying the impact of the

elimination of social security on the welfare in a dynastic framework. In their work,

the benefit from privatization of a pay-as-you-go social security system or from shift-

ing payroll-tax-financed social security to the system financed by consumption taxes

mainly results in less distortion in labor supply decisions and relaxation of the borrow-

ing constraints. The intuitive results implied in this chapter are consistent with these

previous works from the aspect of boosting liquidity injection to young, borrowing-
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constrained households resulting in more leisure for them contrast to an increase in

labor supply of the middle-aged. The social welfare is improved by the long run re-

turn from the increase in the output and capital accruing to higher consumption in

every period.

The chapter is organized as follows: The second section illustrates the theoretical

model and the following section discusses calibration of the model. The results section

presents the various implications of welfare resulted by enhanced inter vivos gifts by

the change in a gift tax system. Finally, Section 5 concludes.

4.2 Model

A general equilibrium model is populated by overlapping generations of 3-period-

lived individuals3 facing neither individual income risk nor aggregate uncertainty. A

continuum of individuals in measure 1 is born at each period and the time is discrete.

These individuals survive without any mortality risk until age 3, beyond which death

is certain. We assume that there is zero growth rate of population.

4.2.1 Environment

4.2.1.1 Preferences

Individuals value finite streams of consumption, leisure and giving {ci, (1− ni), gi}3i=1

with the choice of labor supply, ni. The utility of giving is additively-separable from

the utility of consumption and leisure and it is a constant relative-risk aversion type,

3One generation is assumed to be continued for 20 years. An individual is born at 20-year-old
and first introduced into a job market. One becomes a parent by having a child at the second period
(40-year-old), the difference in age between a parent and a child, subsequently, is set 20 years. For
simplicity, an individual represents a household. A family in the context may include more than one
household since independent households could be tied in kinship.
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a natural log utility function in particular,

E0

3∑
i=1

βi−1[ln
(
c1−υi (1− ni)υ

)
+ Λiln(gi)] (4.1)

where E0 is the expectations operator conditional on information at birth. The elas-

ticity of labor supply to consumption is denoted by υ and β is the subjective discount

factor. A normalized weight on utility from the inter vivos giving relative to utility

based on consumption, Λi is introduced into a utility function. The value of Λi is

contingent on the age of the generation. By assuming that the youngest generation

is born without a child, joy of giving at i = 1 is zero, satisfying that Λ1 = 0 whereas

other generations have positive utility from making the gift for their children such

as Λ2 = Λ3 = Λ. We assume that there is no generation-skipping intergenerational

transfer.

4.2.1.2 Household budget constraints with inter vivos giving

At the beginning of a given period, individuals learn their income stream from the

after-tax capital income given the market interest rate, the deterministic giving from

their parents, and the after-tax wage income earned while working or the social se-

curity benefit retained during the retired period. Given the total income at a period,

they choose their asset holding, consumption, labor supply and giving. Employed

individuals earn efficient wage income w, the marginal product of labor. After re-

tirement, individuals receive social security benefits, ss which are financed by payroll

taxes collected from the working generations.

Let Vi be the value of the objective function of an age i-individual on a state

determined by beginning-of-period asset holdings ai, and the gift provided by parents
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ĝi+1. The optimization problems of the three generations are as follows:

• The Old Generation’s Problem (i = 3)

V3(a2, ss) = max
{c3,g3}

[U(c3, g3)] (4.2)

s.t.

c3 = (1 + r(1− τk))a2 + ss−
(

1

1− τg

)
g3 (4.3)

where r is the marginal product of capital and τk is the capital income tax rate

remaining constant throughout periods. A pair of policy functions from solving

the problem is c3(a2, ss) and g3(a2, ss). When generating g3(a2, ss), parents are

subject to the gift tax rate, τg. The distribution of assets is Ψ2(a2) inducing a

distribution of giving Φ3(g3). ψ2(a2) denotes the density of assets and φ3(g3)

describes that of giving.

• The Middle Generation’s Problem (i = 2)

V2(a1, ĝ3) = max
{c2,a2,g2,n2}

[U(c2, n2, g2) + βV3(a2, ss)] (4.4)

s.t.

c2 + a2 ≤ (1 + r(1− τk))a1 + (1− τw)wn2 + ĝ3 −
(

1

1− τg

)
g2 (4.5)

and

a2 ≥ 0 (4.6)

As a child of the living old generation i = 3, this generation receive the giving,

denoted by ĝ3 which is exogenously determined from its distribution Φ̂(ĝ3).
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The policy functions solved from (4.4) are c2(a1, ĝ3), a2(a1, ĝ3), g2(a1, ĝ3), and

n2(a1, ĝ3). Φ2(g2) denotes the distribution of the gift from middle-aged to young

while letting φ2(g2) be the density.

• The Young Generation’s Problem (i = 1)

V1(ĝ2) = max
{c1,a1,n1}

[U(c1, n1) + β

∫
ĝ

V2(a1, ĝ3)dΦ̂3] (4.7)

s.t.

c1 + a1 ≤ (1− τw)wn1 + ĝ2 (4.8)

and

a1 ≥ 0 (4.9)

Given ĝ2 and the pre-determined distribution Φ̂(ĝ2), the policy functions solved

in (4.7) are c1(ĝ2), a1(ĝ2), and n1(ĝ2). Let Ψ1(a1) denote the distribution over

the end of period assets induced by the policy function a2(ĝ2) by letting ψ1(a1)

denote the density.

4.2.1.3 Technology

A firm produces a final good, Y , given a production function F (·), strictly increas-

ing in inputs, strictly concave, and homogeneous of degree one. It has decreasing

marginal products and obeys the Inada conditions. By following these conditions,

Cobb-Douglas production function is introduced with the fixed technology level and

capital’s share of output α by,

Y = F (K,L) = KαL1−α (4.10)

110



K and L are aggregate value of factors, capital and labor inputs. With constant

returns to scale, the number of firms is assumed to be single without loss of generality.

The profit-maximizing firm determines the real return to capital net depreciation, δ,

and the real wage according to the first order conditions such as,

r = FK(K,L)− δ = αKα−1L1−α − δ (4.11)

w = FL(K,L) = (1− α)KαL−α (4.12)

4.2.1.4 Government

Social security is assumed to balance its payroll tax budget every period. We also

assume that the social security retirement benefits to GDP and the replacement ratio

remain constant. At each period, the government finances G of goods and services

by revenues collected from the constant capital income tax and the gift tax. The

government spending on goods and services remains constant by adjusting the capital

income ratio when there is an exogenous change in the gift tax rate so that the budget

is balanced at each period. The government’s revenue comes from Tk and Tg denoting

the total capital income tax and the aggregative gift tax, respectively

G = Tk + Tg (4.13)

4.2.2 Stationary Equilibria

In order to limit our attention to stationary equilibria in which prices, wages and

interest rates are constant across time, we start with describing heterogeneity in the

economy at a point in time. At a point in time, individuals are heterogeneous in their

age i and in their state s which is determined by the position on the 2-dimensional
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space on the measures ai and ĝi. Let s = (a, ĝ) ∈ S = A × Ĝ where A ⊂ R+, and

Ĝ ⊂ R+. For each S ∈ S(X), where S(X) is the Borel σ − algebra on S, let Θi(S)

denote the probability measure of i-aged individuals of type s ∈ S defined on subsets

of the state space as a proportion of all age i individuals. By letting µi define the

fraction of age i individuals in an economy, µiΘi(S) then denotes the measure of age i

individuals with particular s ∈ S with respect to the entire population of individuals

in the economy. The distribution of individual states at birth is determined by the

exogenous initial distribution Θ1 by considering that all individuals start their lives

with no assets. For all S ′ = A′ × Ĝ′ ∈ S(X), and all s = (a, ĝ) ∈ S, the distribution

of individual states across age i = 1 is then given recursively as follows:

Prob(ai = a′, ĝi+2 = ĝ′)

=

∫
ĝ

Prob(ai = a′ | ĝi+1 = ĝ) · Prob(ĝi+2 = ĝ′) · Prob(ĝi+1 = ĝ) (4.14)

Or

Θi+1(S
′) =

∫
ĝ

dΘi(S) for all S ∈ S(X) (4.15)

For the generation i = 2:

Prob(ai = a′)

=

∫
ĝ

∫
a

Prob(ai = a′ | ai−1 = a, ĝi+1 = ĝ) · Prob(ai−1 = a, ĝi+1 = ĝ) (4.16)

Or

Θi+1(S
′) =

∫
ĝ

∫
{a:a′=a∗(a,ĝ)}

dΘi(S) for all S ∈ S(X) (4.17)

The transition function describes the probability that an age i individual moves to

the set S ′ next period given that the individual’s current state is s. The transition
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function is determined exogenously based on the optimal decision rule on asset hold-

ing a?, and by the pre-determined distribution of a giving from a parent, ĝ

Definition: Given a set of time-invariant fiscal policy arrangement {τw, τk, τg},

a stationary equilibrium is a collection of value functions, individual policy functions

{ci(∀i), ai(∀i ≤ 2), gi(∀i ≥ 2), ni(∀i ≤ 2)}, age-dependent but time-invariant measures

of age types Θi(S), for each age i = 1, . . . , 3, and relative prices of labor and capital

{w, r} for a representative firm, such that individuals solve the problem described

above, the government budget constraint is satisfied, and the goods market clears.

The following conditions hold in equilibrium:

• Given {w, r} and government fiscal policy {τw, τk, τg}, {ci(ĝi+1), ai(ĝi+1), ni(ĝi+1)}

with Vi(ĝi+1) for i = 1, {ci(ai−1, ĝi+1), gi(ai−1, ĝi+1), ai(ai−1, ĝi+1), ni(ai−1, ĝi+1)}

with Vi(ai−1, ĝi+1) for i = 2, and {ci(ai−1, ss), gi(ai−1, ss)} with Vi(ai−1, ss)} for

i = 3 are policy functions which solve the functional equations (4.2), (4.4),

(4.7).

• Input prices {w, r} solve the firm’s profit-maximizing problem by satisfying con-

dition (4.11), and (4.12).

• Markets clear such that:

∑
i

µi

∫
s

ai(s)dΘi = K ′ (4.18)

∑
i

µi

∫
s

ni(s)dΘi = L (4.19)

∑
i

µi

∫
s

ci(s)dΘi +K ′ +G = F (K,L) + (1− δ)K (4.20)
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• The social security is self-financing by the payroll tax collection such as:

τw =

( ∑3
i=3 µi

∫
s
ssdΘi∑2

i=1 µi
∫
s
wnidΘi

)
(4.21)

• The aggregative taxes are

Tk = τkr
∑
i

µi

∫
s

ai(s)dΘi (4.22)

Tg = τg
∑
i

µi

∫
s

gi(s)dΘi (4.23)

• Government’s budget equation (4.13) is satisfied.

• ∀i = 2, 3, {gi : gi = g∗(·)} is a sequence of the optimal decision rules on giving,

g∗ which converges in law to ĝi, that is,

lim  L(gi(·)) =  L(ĝi) (4.24)

By the law of a random vector (g1i , . . . , g
n
i ) =  L(g1i , . . . , g

n
i ), we mean its joint

distribution Φi(gi)

4.3 Calibration

Most of the parameters in a model economy are evaluated to match with the sug-

gested features of the US economy. While using the estimates from calibrated values

in the literature, for some parameters which need to be estimated, particularly a set

of those related with inter vivos giving, my calibration strategy is to match relevant

moments of the aggregate data or to follow approaches studied in works on intergen-

erational transfer within an overlapping generations framework.
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Parameters of the model are summarized in Table 4.1. I use the coefficient of rel-

ative risk aversion of 1, so that the utility function is of a natural log form. The ratio

between two risk aversion parameters, the wealth elasticity of the intergenerational

transfer σ
η

is set to 1 by referring to Blinder’s argument in 1975 that the elasticity

is to be 1 when one maximizes a homothetic utility function with the wealth of the

current and all future generations as arguments. I use a common value of the subjec-

tive discount rate, 0.99 which is similar to the suggested value in Fuster et al. (2007),

and in Auerbach and Kotlikoff (1987) and Hubbard and Judd (1987). The intensity

of leisure in utility, υ is estimated from the total private average weekly hours of

production workers published by the Bureau of Labor Statistics quarterly between

1964 and 2008, is around 0.28 by following the similar approach of Nishyama (2002),

whose value is 0.24 by measuring the average working hours of households 4810 h

to the maximum working hours of 11,400 h in 1992 from the Panel Study of Income

Dynamics.4 Individuals are ex ante identical, in the sense that they share the same

utility function and the same discount rate and that they face the same stochastic

labor earnings.

I calibrate the giving altruism parameter to approximate the transfer wealth of 20

percent in the US economy. By calculating the life-cycle wealth share, Kotlikoff and

Summers (1981) estimate the intergenerational bequests as much as 17 percent of the

aggregate wealth and Modigliani (1988b) adjust their estimation. Some studies such

as Modigliani (1988a) and Hurd and Mundaca (1989) use direct surveys in computing

the transfer wealth. Their estimation of transfers closely matches with the number

4Fuster et al. (2007) choose a higher value of the intensity of leisure of 0.63 such that the average
fraction of maximum working is 0.33
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measured from the life-cycle model. More specifically, Menchik and David (1983)

show that all bequests other than intraspousal is responsible for 18.5 percent. Barlow

et al. (1966) analyze response to survey questions on fraction of wealth transfers,

and concludes 1/7 of the total wealth is responsible for the intergenerational trans-

fer. Finally, the share of inter vivos giving is discussed in Gale and Scholz (1994) by

using 1983-1986 survey of consumer finance. Their estimation of intended transfers

such as gifts from parents to adult children living in a separate household is at least

20 percent of the aggregate wealth.5 I first calculate the physical capital stock of

the US between 1947 and 2009, and then transform the suggested share of transfer

wealth into a flow value according to the approach in Gale and Scholz (1994) so that

the giving amount resulted in a model economy is easily compared with output or

the capital stock. Finally, the calibration target on the aggregate flow of the giv-

ing is set 17 percent of net worth by fitting the target ratio of 0.5 percent in a real

economy into a stylized economy. With targeting the capital stock to output ratio

of 3, I refer to the measure by Cooley and Prescott (1995) also for the depreciation

rate of the aggregate capital, 4.8 percent. The production elasticity of capital is set

to 0.36 referring to Prescott (1986), Cooley and Prescott (1995), and Rios-rull (1996).

The value of the replacement ratio for the social security payment to the after-

tax wage income is set by 45 percent following Imrohoroglu et al. (1998). With the

changing the price of gifts, two tax schemes are introduced in the model. One is

5The aggregate wealth here is quarterly measured between 1964 and 2008 by the cost of net stock
of fixed assets and consumer durable goods(equipment, software, and structures including owner-
occupied housing) owned by private business and non-profit institutions or by government. (Bureau
of Economic Analysis). Nishyama (2002) documents alternative source of measuring the relative
size of the intergenerational transfers by observing the aggregate amount of flow gift from the SCF
published between 1993-1997 and from the adjusted taxable estates in taxable returns in federal
estate tax returns for 1997. Both flows show 0.3 percent of the total private wealth in his paper and
he argues that this is underestimated as the data contains a small sample of the whole decedents.
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the estate/gift tax obliged for givers and the other is the capital income tax which

encourages more transfer earlier in the lifetime from parents’ perspective. Although

tax revenue data are studied by many institutions including the Internal Revenue

Services and the Treasury Department6 for setting to the target of these taxes, there

comes a disclosure issue not to use the raw data but use the clean summary of

statistics by those institutions. In their report, the revenue generated by the gift

taxation is neither significant7 nor accurate due to the exemption and other sorts of

credits embedded in the tax scheme. Taxpayers may exploit the change in the system

in avoiding taxation by delaying their transfer until the repealing year.8 Furthermore,

the assumption that all individuals are supposed to make inter vivos giving in a model

population may be different than what is in a real economy. Regarding the difficulty

of referring the taxable returns in controlling the tax rate calibration target, I the

statutory gift tax rate of the 50 percent which is used in Joulfaian (2005).

4.4 Results

This section examines the welfare associated with the changes in individual saving,

labor supply and consumption by lowering the gift tax rate. Subsequently, the changes

in the aggregate output, capital and labor are discussed when assessing the impact

on the social welfare in the steady state. The net asset holdings are noted as the

concept of wealth without considering human capital in following a typical measure

of physical capital in US data.

6According to the data in the Budget of the United States Government, Fiscal Year 2001: His-
torical Tables prepared by White House, the average ratio over 1947 to 2009 is 2.5 percent.

7Since 1945, estate and gift tax receipts have consistently remained near or below 2 percent of
federal revenues. In the 2007 receipt, 87 percent ($364 billion) is collected by the estate tax and the
13 percent is of the gift tax ($56 billion) (SOI Bulletin, Summer 2011, IRS).

8The effective estate/gift tax rate has decreased since Economic Growth and Tax Relief Reconcil-
iation Act of 2001 to 35 percent of the statutory rate and the exemption level of $1,000,000. Finally,
in the tax year of 2010, the Obama administration repealed the estate tax.
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4.4.1 Wealth Effect

Table 4.2 presents the changes in the aggregate values; with the permanent elimina-

tion of the gift tax, an economy experiences a substantial increase in the aggregate

capital, wage and output. Although a gift seems to transfer the ownership of the

given capital stock from the old to the young in the short run, the changes in ag-

gregate values demonstrate the noteworthy role of inter vivos giving in the long run

wealth generating process. Less distortion on the choice of giving contributes to the

increase in output in the steady state according to higher saving by the forward-

looking working generations. The process results in higher income and consumption

for all generations as shown in Figure 4.4.

The heightened aggregate values are resulted by higher individual saving in every

period. The instant impact of lowering the gift tax rate realizes the increase in

saving of the young, only receiving gifts and not making any, the more gifts that

are made by the middle generation. As the liquidity is transferred to the young

whose saving rate is higher than that of a giver, the middle is able to save more

for either giving or consumption which will be made in the future. Consequently,

the working generations receive long run benefits from the output produced with

higher capital accumulation as saving remains longer in an economy. This long run

effect improves the consumption of those who cannot directly exhaust the instant

benefits of eliminating the gift tax; the wealth effect improves the earnings for the

old in a model with a pay-as-you-go system, in which the social security is financed

from payroll taxes. This wealth effect implies an “exchange” motive of giving as a

pseudo-loan between generations.
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4.4.2 Endogenous Labor Supply Choice

When discussing the wealth effect of the enhanced inter vivos gift from a lower gift

tax, it is important to assess the change in total labor supply, a critical factor in pro-

duction. If the working generations enjoy more leisure with higher disposable income

as they receive more gifts, this decrease in labor supply may hinder the transmission

from the heightened capital to output when a model economy is described as labor-

intensive production with the small capital share of production calibrating to the US

economy.

When the gift tax is lowered, greater financial support from parents encourages

the young to decrease labor provision. In Figure 4.3, this decrease is contrast to the

increase of labor supply in middle period in spite of the similar amount of gifts pro-

vided to these working recipients after eliminating the tax (Figure 4.2). A willingness

to supply labor is contingent on each generation’s joy of giving; the income effect from

the heightened wage dominates the young generation’s decision such as an increase

in leisure, whereas the choice in middle period with joy of giving is more influenced

by the substitution effect. The middle generation needs enough liquidity not only

for giving in the current period but also for that in the next period when they rely

on saving and social security. In aggregate, the total labor supply is greater than

that before lowering the gift tax rate resulting in the increase in output. Having the

forward-looking middle generation reinforces the wealth creation through inter vivos

giving as their decisions on the supply of capital stock and labor critically affect the

output in the long run.
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4.4.3 Welfare

In order to assess the social welfare given higher output attained by more saving, this

section discusses the individual welfare gains measured by compensating equivalent

variation in consumption. When the gift tax is eliminated, a welfare gain is realized

in Table 4.2 by 35 percent in the last period while the highest gain occurring at

the beginning of the young period by 46 percent. According to the definition of

Pareto-efficiency suggested in Auerbach and Kotlikoff (1987), lowering the gift tax

rate is Pareto-improving as shown in Figure 4.4 with no sacrifice of any generation’s

consumption. Higher consumption for the old, in particular, is the long run result

by a great social security and capital gain retained after their giving. The welfare-

enhancing process is initiated by a relax from a liquidity-constraint in young period

in which the risk-averse individual plans saving for the gift in the future. A lifetime

consumption path becomes smoother by this foresight by realizing the greatest gain

for the young with the long-term gain occurring in an old period.

4.5 Conclusion

This chapter examines Pareto-improving aspects of inter vivos giving by studying

an applied life-cycle model built on the observed features of the giving. The main

modifications adopted in the model are a relative weight on the utility from making

the giving and a borrowing-restriction. Having assessed the welfare effect of lower-

ing the gift tax rate inducing more inter vivos giving by parents, the elimination of

a gift tax shows Pareto-improvement from higher average consumption with more

saving. The wealth effect contributes to an increase in the capital stock and output

in the steady state. The welfare improving aspects of giving are emphasized by its

role in the smoother lifetime consumption and in the wealth effect which generates
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the welfare gains to every generation by transmitting the lower probability of being

liquidity-constrained in young periods to higher saving. If one’s goal is to realize the

efficiency gain from taxing inter vivos giving, the model suggests that the current tax

system makers need to understand the prominent role of the gift in the steady state

because there is a greater marginal gain from transferring money from the old to the

young whose marginal saving propensity is high even though an individual decreases

the labor supply when young instead of increasing it when middle-aged.

There are some interesting issues to be studied in an extension of this research.

First, it is necessary to consider a heterogenous choice of labor supply by modeling

disparate wage efficiency and idiosyncratic shocks to each period. When an agent

is not able to insure against these shocks, the implication of the opportunity cost of

giving can be more heightened because they need more precautionary saving for self-

insurance. On the other hand, the marginal gain from receiving gifts can be higher

than the results from this model by considering it as an insurance pre-determined by

parents’ utility. Secondly, the wage efficiency may have an endogenous relationship on

inter vivos giving. When the educational attainment is designed to be influenced by

parental investment including college tuition and any expense in educational services,

the welfare implication of inter vivos giving may be different than what is suggested

in this chapter. The labor supply decision is also related with the efficiency scale

which is tentatively affected by a parenting style (Parsons (1975)) and the initial

resources for self-financing education based on inter vivos giving during extended

periods. In association with the transmission of parents’ productivity to children’s,

De Nardi (2004) models inheriting work productivity from parents in describing the

wealth inequality. Another ways to consider a stronger linkage are parents’ shaping

children’s taste in career choice and modeling entrepreneurs (Doepke and Zilibotti
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(2008) and Cagetti and De Nardi (2006)). These ways of modeling a parent-child

linkage may be capable of producing the significant wealth inequality observed from

US data and of explaining the welfare implication of parental support. Although this

study implies a strategic motive with joy of utility through modeling private parents-

to-children-gifts and public children-to-parents-pension, the strategic motive implied

in developing countries is different than that in the US due to the lack of a social

security system. This consideration can be extended to a bilateral inter vivos giving

within family members which is prevalent in developing countries.
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Table 4.1: Summary of Parameters

Parameters Values

Discount rate β 0.99
Production elasticity of capital α 0.36
Coefficient of relative risk aversion for consumption σ 1
Coefficient of relative risk aversion for giving η 1
Coefficient of labor share in utility υ 0.28
Rate of depreciation δ 0.048
Replacement ratio 45%
Giving weight Λ 10%
Capital tax rate τk See Text
Gift tax rate τg See Text
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Table 4.2: Changes in Aggregate Values and Welfare

From Gift Tax 50% to 0%

%4 K 52
%4 Aggregate Capital to Output Ratio 30
%4 Aggregate Labor Force 1
%4 Aggregate Giving to Output Ratio 100
%4 CV consumption, last period 35
%4 Welfare of Newborns 46
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Figure 4.1: Wealth Profile
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Figure 4.2: Giving Profile
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Figure 4.3: Labor Supply Profile
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Figure 4.4: Consumption Profile
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Chapter 5

Conclusion

The main objective of this dissertation is to analyze the liquidity-constraint of the

young generation and the resolution of the constraint. The dissertation first identifies

the ability and the willingness of prospective borrowers to repay their debts based on

historical information about consumers with similar quantifiable characteristics. The

indicators of consumer delinquency are investigated by the non-parametric estimation

on the pseudo-panel constructed from the Survey of Consumer Finance. According

to the early warning signal system developed in the first chapter, the amount saved

in the checking account, student loan normalized by income, credit card balance, and

wage provide a strong signal in predicting whether a consumer will fall into a delin-

quent state with suggesting a high vulnerability among young, low-income households.

The second chapter contributes to analyzing a public policy reform to boost con-

strained consumers’ net earnings or asset accumulation. In particular, this disser-

tation concentrates on the resolution of the constraint in young periods when such

a constraint arises from a nonnegativity limit on wealth. By modeling individuals

who are not permitted to borrow against the income to be received in the future, a
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liquidity-constraint implies a more critical role in a whole economy and consumption

becomes more responsive to future shocks in disposable income. The dissertation finds

that if one receives the transfer from a parent during restricted periods, that support

can be used to finance one’s desired consumption and accumulate buffer stocks. The

marginal gain from receiving giving is found to be greater than the marginal cost of

generating the gift. Lowering the gift tax rate is Pareto-improving in the steady state.

There are some interesting issues to be studied in extending this research. First, it

is necessary to model a current tax scheme in a more sophisticated way by including

the progressive rate upon the amount of giving, and estate taxes on bequests or the

exemption level. In addition, it can describe a real economy more closely by modeling

a heterogenous choice of labor supply according to disparate wage efficiency and

idiosyncratic shocks to each period. When the educational attainment is designed

to be influenced by parental investment, the welfare implication of inter vivos giving

may be different than what is suggested in this dissertation. On the other hand,

a stronger linkage can be considered in parents’ shaping children’s taste in career

choice and in becoming entrepreneurs. These types of a parent-child linkage may be

capable of producing the significant wealth inequality observed from US data and

of explaining the welfare implication of parental support. In comparison of the US

economy with other countries, a stronger “strategic” or “exchange” motive, easily

found in developing countries due to the lack of a social security system, may derive

different results than those in the US. The main contribution of this dissertation

can be considered when analyzing policy reform proposals on current estate/gift and

social security tax systems.
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