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ABSTRACT

This dissertation addresses the issues on the persistence of poverty. Both policymakers 

and economists agree that one reason why the phenomenon of stagnating poverty rates is 

so difficult to understand and to treat lies in the inadequate measurement instruments that 

are used to identify poverty. To help public and policymakers better understand the 

incidence of poverty persistence, the study employs the SST poverty intensity index as 

the poverty measure, and finds that not only the number of poor population has persisted 

since the mid 1970s, but their economic poverty position has also deteriorated over time, 

in particular, young and middle-aged households. This deteriorating economic position in 

poverty of the low-income households is apparently consistent with the findings from 

Cutler and Katz (1991) and Blank (1993, 2000). There occur the unfavorable changes in 

labor market towards low-skilled and less-educated workers during the past economic 

expansions.

Furthermore, the study observes the cyclical change in the economic poverty 

position between the pre-1984 and the post-1984 periods, especially for middle-aged and 

old households. The break point in 1984 is where Stock and Watson (2003) suggest that 

the business cycle has considerably changed, and also it is the period, in which the anti­

poverty effect of economic expansion started losing its power (Blank, 1993; Cutler and 

Katz, 1991).

Since changes in business cycle could reflect through the attitude on uncertainty, 

that may lead to changes in consumption and saving behaviors, hence, the economic 

poverty position. This research finds that the moderation in the business cycle has an
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impact on the economic poverty position of low-income households, particularly the old 

households. Additionally, this dissertation finds that the fixed effects or individual’s 

permanent characteristics related to innate ability and education have a profound effect to 

labor efficiency and the economic poverty position. Thus, this finding is very cmcial for 

policymakers and government to design effective poverty-aid programs and welfare 

reforms perhaps through education and skill trainings that improve labor productivity of 

the working poor, which in turn raise their labor earnings. Consequently, this could help 

the economic poverty position of the low-income households or even move them out of 

poverty.
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Chapter 1

Introduction

1.1 General Introduction

The United States has tried to eliminate poverty for roughly four decades. Despite a surge 

of economic expansion and a number of antipoverty programs implemented by 

government and related agencies, the poverty rate remains persistently high. Figure 1 

shows that the official poverty rate has fluctuated within a range between 10 and 15 

percent since the mid 1960s. According to the 2003 statistic, the population living in 

poverty was 12.5 percent, a decrease of only 2.2 percentage points from 1966 (U.S. 

Census Bureau, 2004b). The persistence in the poverty rate raises many questions, 

especially on the effectiveness of economic growth in eliminating poverty. Numerous 

well-known studies such as Blank and Blinder (1986), Danziger and Gottschalk (1986), 

Sawhill (1988), Cutler and Katz (1991), Blank (1993, 2000), Romer and Romer (1999), 

Haveman and Schwabish (2000), R. Freeman (2001) and D. Freeman (2003), among 

many others, find that the anti-poverty effect o f economic growth still exists; however, 

the impact on the poverty rate has been weak since the mid 1970s.
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N um bers in m illions, ra tes  in p e rce n t R ecession

40
N um ber in  p overty

1965 1970 1975 1980 1990 19951985 2000 2003

Note: The d a ta p d n ts  ate placed a t the midpoints o f the respective yeats.
Source: u .s . Census Bureau, current Population Survey. 1960 to  2004 annual Social and economic Supplements.
Available: http://w w w .census.gov/hhes/w w w /poverty/poverty03/pov03fig03.pdf

. Figure 1-1: Poverty Rate and Number o f People in Poverty from 1959 to 
2003

Danziger and Gottschalk (1986), Sawhill (1988), Blank (1993, 2000), Cutler and 

Katz (1991, 1992), and Romer and Romer (1999) also suggest that an increase in income 

inequality led largely by a widening in wage differentials could potentially be a major 

factor contributing to the diminishing anti-poverty effect of economic expansion.1 For 

example, the wages among high-skilled workers had gone up, but the opposite was true 

for low-skilled workers. Even though the average income rose during the expansions in 

the 1980s and the 1990s, the increases in incomes were unevenly distributed across the 

individuals. The low-skilled workers, particularly those at the bottom 20 percent who rely 

heavily on wage earnings as their dominant source of income, had enormously felt the 

impact of the inverse effect of economic upturns.

1 The literature also discusses other possible reasons including demographic changes and behavioral 
changes due to generous transfer programs. However, Sawhill (1988), Blank (1993), and Cutler and Katz 
(1991) show and discuss in detail that these reasons account for a very small part o f  the poverty persistence.
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Many economists have claimed that income inequality due to the adverse labor 

market outcomes could be the underlying explanation for the persistence in the poverty 

rate over the past decades; however, they have not yet quantified the counter effect of the 

income disproportion. It is still a question whether the unevenly distributed income 

moved the working poor further from or closer to the poverty line and by how much. To 

begin addressing the clue may lie at the nature of the poverty rate, which is typically used 

as a poverty measure in the literature. By design, it cannot capture the changes in the 

income distribution of the poor as a result of the inverse effect of the economic 

expansions, especially in the 1980s and the 1990s. The poverty rate merely represents the 

proportion of the population living in poverty. Additionally, the literature suggests that 

different groups in the population are likely to respond differently to economic conditions 

(Blank and Card, 1993; Cutler and Katz, 1991; Balke and Slottje, 1993). In particular, 

Cutler and Katz (1991) find that the low-skilled and less educated working poor were far 

less responsive to economic expansion in the 1980s.

These lead to my dissertation topic “The Economics of Poverty Intensity: A 

Cyclical Analysis in A Generational Framework”. In this study, I document U.S. poverty 

by employing the Sen-Shorrocks-Thon poverty intensity index as the poverty measure. 

This index has been proved to be more comprehensive and more informative relative to 

the common poverty rate. The SST index measures the degree of poverty or how poor the 

poor are. It incorporates not only the incidence of poverty but also the distribution of 

income among the poor. This measure enables the study to better observe how economic 

conditions and adverse labor market developments affect the poor and their distribution 

of income, which basically determines their economic position in poverty. Understanding
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the poor and their economic position in poverty should provide answers to various 

important questions regarding to the incidence of poverty persistence. Moreover, by 

relying on this comprehensive and informative poverty measure, the government and 

policymakers are able to design more effective anti-poverty programs that can reach their 

targets with more precision.

In addition, Stock and Watson (2003) suggest that the business cycle changed 

considerably, specifically in the mid 1980s, when the anti-poverty effect of economic 

expansion started losing its power (Blank, 1993; Cutler and Katz, 1991). This research 

also explores the characteristics of the cyclical behaviors of the economic position of the 

poor across age groups under an overlapping generations framework. Since changes in 

the business cycle could reflect an attitude of uncertainty that may lead to changes in 

consumption behavior, saving behavior, and hence economic poverty position. Therefore, 

this research examines the effect of moderation in the business cycle, more specifically 

on the economic poverty position of low-income households, and to find the contributing 

factors for changes in their economic poverty position.

The dissertation proceeds as follows. Chapter 2 provides the empirical facts of 

poverty intensity and economic poverty position o f low-income households. In Chapter 3, 

the study examines the effects o f changes in the business cycle on the economic poverty 

position. In addition to that, this chapter explores the effects of shifting labor productivity 

variances that could possibly contribute to the change in the economic poverty position. 

Chapter 4 concludes the research.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



5

Chapter 2

The Empirical Facts of Poverty Intensity and 

Economic Poverty Position in the U.S.

2.1 Introduction

The persistence of poverty has led to a rethinking of poverty and the way in which the 

stagnating rates of poverty can be reduced. The trickle-down effect of economic growth 

(Anderson, 1964) appears no longer sufficient to reduce poverty. Numerous programs 

aimed at poverty reduction also have not worked as expected to bringing down poverty 

rates. Something appears to be amiss.

Both policymakers and economists agree that one reason why the phenomenon of 

stagnating poverty rates is so difficult to understand and to treat lies in the inadequate 

measurement instruments used to identify poverty. In particular, although the poverty rate 

is the measure that is most understandable to the public, it merely captures the proportion 

of the population that lives in poverty. The poverty rate does not capture information on 

several aspects of poverty that would be crucial in any attempt to further reduce poverty. 

For example, one would want to know not only who is poor but also how severe the 

degree of poverty is and/or where the poor stand in the poverty cycle. These pieces of
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information are critical for policymakers in designing and channeling aid to the poor who 

are in need.

This chapter has two main objectives. First, it documents U.S. poverty with the 

help of a poverty measure that is both more comprehensive and more informative than 

the common poverty rate. Second, it identifies how economic conditions, such as those 

brought about by the business cycle, change the economic position within the income 

range that is classified as poverty.

In a new branch of the poverty literature, Rodgers and Rodgers (1991 and 2000), 

Osberg and Xu (1999 and 2000), Myles and Picot (2000), and Osberg (2002), for 

example, have begun to apply new, more comprehensive and informative measures to 

assess poverty.1 This study follows their example and employs the Sen-Shorrocks-Thon 

(SST) poverty intensity index as proposed by Osberg and Xu (1999 and 2000). The SST 

poverty intensity index is the product of the poverty rate, the average poverty gap ratio, 

and the inequality in poverty gaps. The SST index measures the degree of poverty or how 

poor the poor are. Its components also reveal who the poor are and where the poor are 

located within the poverty range. Income distribution among the poor plays a crucial role 

in assessing the well-being of the poor. Both the mean income - how far the poor are 

from the poverty line, on average - and the variance of income - how poverty is 

distributed below the poverty line - are important determinants of income distribution 

among the poor. While the SST measure captures changes in the income distribution of

1 Rodgers and Rodgers (1991) apply Sen’s initial poverty intensity index and several other poverty intensity 
indices in measuring the welfare o f the poor. Osberg and Xu (1999, 2000), Myles and Picot (2000), and 
Osberg (2002) devote their work to the SST poverty intensity index and its decomposition, proposed by 
Osberg and Xu, which is the latest improvement o f  Sen’s poverty intensity index. Most works study the 
poverty incidence in Canada and Europe.
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the poor, the common poverty rate measure does not, this is because the latter violates 

two important properties of a poverty measure: the Monotonicity Axiom, which states that 

a decline in income of a poor household must increase a poverty measure, and the 

Transfer Axiom, which states that a pure transfer of income from a poor household to any 

other household that is richer must increase a poverty measure (Sen, 1976). Generally, 

the poverty rate captures neither the effect of the decline in income nor the impact o f the 

transfer of income of poor households. It only provides the number of people in poverty.

For example, it is possible to reduce the poverty rate by taking money from the 

very poor to lift some of the poor near the poverty line out of poverty. Even though the 

poverty rate declines, the very poor become poorer as they are being pushed deeper into 

poverty and their economic position worsens. As another example of the inadequacy of 

the poverty measure, consider that counting people who live in poverty would give the 

same poverty rate whether the poor are just below the poverty threshold or very far from 

the threshold at the bottom of the income scale. Thus, the poverty rate presents a very 

rudimentary picture of poverty, one that is unable to reflect the economic position or 

well-being of the poor. Yet having such a measure of economic position is, in fact, an 

important aspect of understanding and ultimately treating poverty (Deaton, 1997 and 

2004). The SST poverty intensity index is far superior to the conventional poverty rate in 

terms of its ability to display several necessary pieces of information at once since the 

SST index reflects the impact of changes in the incomes of the poor through its various 

components. To convey this useful information to the public and to policymakers, this 

chapter uses a simple graphic method to present the SST index and its various dimensions 

of poverty (Osberg, 2002).

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Although the literature has begun to study poverty incidence and the well-being of

the poor with the SST index, to date very little is known about the business cycle 

* • 2behavior of poverty intensity. This chapter appears to be the first attempt to study the 

business cycle behavior of poverty intensity and economic poverty position using the 

SST poverty intensity index. Of particular interest will be the question of whether an 

economic expansion moves the poor up or down the income scale within the poverty 

range and by how much. For this purpose, the study defines a movement within the 

poverty range through which the poor become either better or worse off as a change in 

economic poverty position. This chapter focuses on (i) movements in the economic 

poverty position as a result of cyclical expansions or contractions and (ii) periods for 

which the cyclical behavior of poverty has changed, if such behavior exists.

Understanding the poor and their economic position within poverty offers an 

important perspective on some questions on the incidence of poverty persistence. So far, 

the government has solely relied on the simple poverty rate in constructing and 

evaluating policies aimed at poverty reduction. However, this official poverty statistic is 

an inaccurate yardstick due to its inability to capture significant characteristics of 

poverty, such as the economic well-being of the poor (Burtless and Smeeding, 1994). 

Relying on a more comprehensive poverty measure will likely help policymakers and the 

government to design more appropriate anti-poverty programs that reach their targets 

more precisely.

2 Osberg and Xu (2000) mention only briefly the connection between business cycles and the SST poverty 
intensity measure.
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A case in point of precise targeting relates to the poverty experience of 

households in different age groups. The literature suggests that different groups in the 

population are likely to respond differently to changes in economic conditions (Blank and 

Card, 1993; Cutler and Katz, 1991; Balke and Slottje, 1993). In particular, the two 

bottom quintiles of income distribution appear to be less responsive to economic 

expansions but more responsive to economic downturns. Moreover, Cutler and Katz 

(1991) find that, since the mid 1970s, the working poor are far less responsive to 

economic growth. This applies in particular to young households headed by less-skilled 

and less-educated workers. These findings are based on measurements that rely on the 

poverty rate rather than the position of the poor in poverty. The question to be addressed 

is to what extent a new measurement concept modifies these results.

To document business cycle effects on poverty, the study uses the Panel Study of 

Income Dynamics (PS ID), conducted by the Survey Research Center at the University of 

Michigan. The PSID is a nationally representative longitudinal survey that emphasizes 

the dynamic aspects of economic and demographic behavior, especially the dynamics of 

employment, earnings, and income over the life cycle. The PSID is chosen because the 

income data are of high quality and consistent over time. Both of these characteristics are 

important in constructing income-based poverty measures.

The study finds that the SST poverty intensity and the poverty rate often move 

together in the same direction during the 1968 to 1996 period. However, the two poverty 

measures respond to changes in economic conditions to a different extent. The poverty 

intensity measure is far more sensitive to recessions than the poverty rate. There are also 

noticeable changes in the magnitude of the economic responsiveness of the two indices,
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especially during recessions, in which the income of the poor has been considerably 

altered. This finding is consistent with the fact that the economic position of the poor 

within poverty mostly deteriorates in recessions.

To evaluate variations in the cyclical behavior of the economic poverty position 

or the EPP, this chapter performs a simple correlation analysis between the EPP and a 

business cycle indicator. Since the study covers five recessionary periods, it is possible to 

check whether the cyclical behavior o f the EPP changes over time. The correlation 

analysis is, therefore, run for three intervals, the pre-1984 years from 1968 to 1983, the 

post-1984 years from 1984 to 1996, and the overall period from 1968 to 1996, based on 

Stock and Watson (2003). Strikingly, the cyclical behavior of the EPP appears to change 

between these periods. The study also examines the cyclical behavior of the change in 

economic poverty position of the different age groups of poor households.

The main findings of the analysis of the business cycle behavior of poverty can be 

summarized as follows: (i) the economic poverty position has deteriorated since the mid 

1970s in spite of economic expansions over the period; (ii) the economic poverty position 

seriously worsens in recessions; (iii) different age groups of poor households suffer 

significantly from different recessions; (iv) poor households experience different degrees 

of economic deterioration over their life cycle; and (v) there is a statistically significant 

change in the cyclical behavior of the economic poverty position of the old households 

from weak procyclicality in the pre-1984 period to moderate countercyclicality in the 

post-1984 period.

The remainder of the chapter is organized as follows. Section 2.2 lays out the 

rationale for using the alternative poverty measure and briefly explains the computational
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process of the SST poverty intensity index. In Section 2.3, the dataset and variables 

employed in this chapter are described. Sections 2.4 and 2.5 report in detail the empirical 

findings related to the cyclical behavior of the SST poverty intensity and poverty rate 

measures and also present the empirical analysis of the cyclical behavior of the economic 

poverty position, respectively at the aggregate level and for different age groups. Finally, 

Section 2.6 draws conclusions.

2.2 Alternative Poverty Measure

2.2.1 Rationale for Alternative Measures

A significant reorientation of the poverty literature began with Sen’s pioneering work on 

poverty measures in 1976. The discussion of the desirable properties o f poverty measures 

has captured considerable attention. Sen’s original poverty index has significantly 

impacted the literature on poverty measurement. New measures have been developed and 

existing poverty measures modified. Among those measures attracting the most attention 

are the Sen index (Sen, 1976), the FGT index (Foster, Greer, and Thorbecke, 1984), and 

the poverty intensity indices by Sen (1976), Thon (1979, 1983), and Shorrocks (1995). 

Economists and scholars have widely accepted the new indices because of their superior 

properties compared to the poverty rate. For the public and many policymakers, however, 

the alternative poverty indices remain difficult to interpret and understand. Consequently, 

they are not typically used for poverty analysis, especially in the United States. Despite 

all the deficiencies of the poverty rate and attempts to construct better poverty measures, 

there is no consensus on a substitute, at least not yet.
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Recently, Osberg and Xu (1999 and 2000) have proposed a new version of one of 

the alternative measures to reduce its complexity and offer ways for the general audience 

to interpret and understand this poverty measure. The poverty intensity index initially 

developed by Sen (1976) was modified by Shorrocks (1995) and is identical to Thon’s 

(1979 and 1983). Therefore, it is henceforth, referred, to as the Sen-Shorrocks-Thon 

(SST) index of poverty intensity.3 The desirable characteristics of the SST index have 

allowed Osberg and Xu to decompose the index into the product of three components: the 

poverty rate, the average poverty gap ratio among the poor, and the Gini index of poverty 

gap ratios.4 As a simple extension, the percentage change in the poverty intensity index 

can be expressed as the sum of the percentage changes in its three components. Since the 

percentage change in the SST index can be easily decomposed, it can be used to examine 

the differences in the severity of poverty among subpopulations, for example, states, 

races, ethnicities, family types, or age groups.5

Osberg (2002) develops a simple graphic method called the “poverty box” to 

demonstrate the results of poverty intensity and its decomposition. This graphic 

interpretation offers the public and policymakers meaningful information about the 

poverty index in a simple manner. The poverty box provides a visual illustration of the 

poverty intensity level, and each dimension of the box indicates a contributing source of 

poverty intensity. This simple poverty box is fairly convenient for the public and 

policymakers to understand and thus helps them to interpret the results o f the poverty

3 See Shorrocks (1995) and Thon (1979) for a detailed discussion o f the limitations o f  the index and 
technical modifications.
4 See Xu (2001) for a detailed discussion regarding how to decompose the SST poverty intensity index.
5 These papers particularly emphasize the need for studying poverty among subpopulations. Rodgers and 
Rodgers (1991) use the FGT index to analyze sources o f  poverty intensity across U.S. states, and Cushing 
and Zheng (2000) use it to study locational differences in poverty intensity in the U.S.
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intensity analysis. For example, it is used in comparing different intensity levels at 

different time periods (Osberg, 2002). With the new formulation of the index and a 

graphic illustration to convey the crucial aspects of poverty, one can reasonably assume 

that the SST poverty intensity index is preferred over the conventional poverty rate for 

poverty measurement and analysis.

The SST poverty intensity index is not only more suitable for poverty 

measurement and analysis but also more appropriate for policy implementation and 

evaluation. As Myles and Picot (1999 and 2000) emphasize, it is often hard for 

policymakers to evaluate poverty policies that improve the well-being of the poor but do 

not raise their incomes over the poverty thresholds. Since incremental improvements in 

the status of the poor cannot be captured by the poverty rate, these changes remain 

statistically invisible to the public and policymakers. The big improvement of the SST 

poverty intensity index from a policy perspective is that it picks up changes in the 

distribution of poverty. It offers policymakers an additional standard by which to measure 

the effects of poverty reduction programs. This is important because it can prevent 

policymakers from eliminating poverty reduction programs that have a beneficial effect 

on the distribution of poverty but no effect on the rate o f poverty.6

6 Osberg (2002) argues that the choice o f  the poverty index matters for both measurement purposes and for 
economic analysis. He observes the discrepancies between the poverty rate and poverty intensity, 
particularly for the U.K. Poverty rate and poverty intensity change in the opposition direction over time.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



2.2.2 The Poverty Intensity Index and Decomposition

14

This chapter considers the SST poverty intensity index as modified by Osberg and Xu 

(1999, 2000). Their poverty intensity index is composed of three elements, the poverty 

rate, the average poverty gap ratio, and the Gini index of inequality of the poverty gap 

ratios. More formally, we have

SST = (Rate) (Gap) (l+Gini), (1)

for the iV-person income vector Y and the poverty thresholds Z.

For computing the number of people living in poverty, this chapter uses the same 

procedure as the one employed by the U.S. Census Bureau. Thus, the first component, the 

poverty rate {Rate), is defined as

Rate = — ,
N

where Q is the number of the poor, and N  is the total population. The number of the poor, 

Q, includes all those whose income lies below the absolute poverty threshold, Z.

The poverty gap ratios are computed as

Z - Y .
Z/

where the Xt are set to zero for the nonpoor population. Thus, the average poverty gap 

ratio for the poor or Gap is defined as
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Gap = — Y "  X , . 
Q * - “ -1

The last component of the poverty intensity index is the Gini coefficient of the poverty 

gap ratios (Gini),7 which is defined as

Gini = 1

1-1

7=1 7=1
N

V j= l

(2)

A useful feature of the above version of the SST poverty intensity index is that we 

are able to track the changes in poverty intensity and the contributing sources of those 

changes over time by transforming equation (1) into logarithmic form:

ln[AVJ] = In [Rate] + In [Gap] + ln[l + Gini], (3)

where the term ln[l + Gini] can be approximated by the term Gini based on a first-order 

Taylor series expansion. The change in poverty intensity can then be expressed as:

Aln[AS'7] = /Shv[Rate] + Aln[G«p] + Aln[l + Gini], (4)

where Aln[l + Gini] can be approximated by the term A Gini. Thus, the overall change in 

poverty intensity is the sum of the percentage changes in the poverty rate, the average 

poverty gap ratio among the poor, and the Gini index of inequality in the poverty gap 

ratios among all people.

Individual poverty gap ratios are ranked from smallest to largest in computing equation (2).
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The percentage changes over time in the inequality measure [1 + Gini\ are 

relatively small and constant, as shown in the analysis of Osberg and Xu (1999, 2000), 

Myles and Picot (2000), and Osberg (2002). In practice, the percentage change in poverty 

intensity can be approximately expressed as the sum of the percentage changes in the 

poverty rate and the average poverty gap ratio. In addition, when the magnitude of 

change in equation (4) is small, the percentage change equation can be used as an 

approximation of the logarithmic identity. Therefore, sometimes the percentage change 

format is used as a substitute for the logarithmic identity: the percentage change in 

poverty intensity is approximately equal to the sum of percentage change in Rate and in 

Gap.

In examining the cyclical behavior of poverty, the study is particularly interested 

in both the cyclical movements of poverty incidence and economic poverty position 

within the poverty range. Poverty incidence is technically represented by the poverty rate 

(Rate). The economic poverty position of the poor depends on the distribution of income 

among them. Thus, it can be derived from equation (3) by rearranging terms as follows:

ln[SST\ - In [Rate] = In [Gap] + ln[l + Gini].

Thus, the economic poverty position of the poor is defined as

In (EPP) = ln[XSTr |  - In [Rate] (5a)

or

In (EPP) = In [Gap] + ln[l + Gini]. (5b)
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Poverty intensity and the poverty rate may differ in periods when (i) poor 

households experience a reduction in income; (ii) there is a pure transfer of income away 

from poor households; or both (i) and (ii). The economic poverty position changes 

because the income has been redistributed. This chapter uses equations (5a) or (5b) to 

document the cyclical trend of the economic poverty position of the poor and to 

characterize periods in which their economic poverty position has changed.

The location of the poor within poverty depends on the mean income among the 

poor (Gap) and the variance of income among the poor (Gini), which is the income 

distribution of the poor. Changes in the distribution of income are usually employed to 

determine changes in the well-being of people (Cutler and Katz, 1991). Thus, movements 

in the economic poverty position of the poor can be used to identify changes in the well­

being of the poor. Since “well-being” and “welfare” can be determined by many variables 

other than income, this study will use the term “economic poverty position” throughout to 

avoid confusion over terms with the existing works in the welfare literature.

2.3 Data and Definitions

The primary data used to construct the SST poverty intensity index from 1968 to 1996 

come from the Panel Study of Income Dynamics (PSID), conducted by the Survey 

Research Center at the University of Michigan.8 The PSID, begun in 1968, is a nationally 

representative longitudinal study of U.S. families and individuals. It emphasizes the 

broad aspects of economic and demographic behavior such as the dynamics of

8 For details on the PSID, go to http://psidonline.isr.umich.edu/Guide/Overview.html.
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employment, earnings, or income over the life cycle. Because of its high quality and the 

consistency of its income data (Gouskova and Schoeni, 2002), the PSID has been widely 

used as the main dataset to study income, poverty, and welfare dynamics (Gottschalk and 

Ruggles, 1994).

The process of constructing the SST poverty measure is comparable to the official 

U.S. procedure in terms of the definitions of income and poverty thresholds. A 

description of the data and variables follows.

Poverty Thresholds,9 The poverty thresholds represent family income needs at the 

minimal subsistence level, based on the so-called economy food plan of the U.S. 

Department of Agriculture. The thresholds were calculated in 1965 as the cost of a 

nutritionally adequate diet for households of a given size and composition, multiplied by 

three, reflecting the proportion of food in the total cost of household consumption.10 

These poverty thresholds or standard poverty lines have been adjusted by the Consumer 

Price Index for All Urban Consumers (CPI-U) every year since then. For instance, by 

1980, the poverty threshold was $6,628 for a three-person family (two adults and one 

child), and by 1995 it was $12,267. The poverty threshold thus works as a yardstick to 

determine whether a particular family is in poverty or not. If the family is considered

9 Many have suggested and studied new approaches o f improving the poverty threshold. For example, Citro 
and Michaels (1995) from the National Research Council’s Panel on Poverty and Family Assistance have 
included more o f the necessities o f daily life in their minimum standard o f living; Gamers, Short, Shipp, 
and Paulin (1998) have examined the thresholds recommended by the panel in measuring poverty and 
confirmed that they appear superior; and Short and Gamer (2002) have attempted to take medical expenses 
into account in their measures. These innovations, however, are beyond the scope o f  this study. Following 
the common practice, the official poverty thresholds are adopted as the poverty lines for this analysis.
10 The multiplier, however, is different for one- and two-person households to reflect the diseconomies o f  
small scale.
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poor, all members in that family are taken to be poor since all members of the household 

are assumed to share the family income equally.

This study employs the official poverty thresholds publicly available from the 

U.S. Census Bureau.11 These poverty thresholds vary by size of family and number of 

children under 18 years of age and are defined in current values. To simplify the 

calculations, the study uses a series of the weighted average poverty thresholds, 

differentiated only by family size regardless o f the number of children in the family, to 

compute the poverty rate and the SST poverty intensity index. Each household confronts 

its own poverty threshold depending on the size o f the family. For example, in 1980, the 

poverty threshold for a household with three members in the family unit was $6,565.12

Family Resources. The total family money income is computed for the years 1968 to 

1996. The study follows the official definition of resources used in calculating the official 

poverty rate by the U.S. Census Bureau, which is the gross (pretax) annual money 

income from all sources including earnings, unemployment compensation, workers’ 

compensation, social security and supplemental security income, public assistance, 

veterans’ payments, survivor benefits, pension or retirement income, interest, dividends, 

rents, royalties, income from estates, trusts, educational assistance, alimony, child 

support, assistance from outside the household, and other miscellaneous sources. This 

income does not contain noncash benefits such as food stamps and housing subsidies or

11 For details on poverty thresholds, go to http://www.census.gov/hhes/poverty/threshld.html.
12 See Appendix 2.7A - Table A1 for the official poverty thresholds applied in this study.
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capital gains and losses. The total family income includes all incomes of all family 

members except for nonrelatives such as housemates.

Corresponding to the above definitions, the total family income is derived from 

the PSED as the sum of (1) taxable income of household head and wife; (2) transfer 

income of household head and wife; (3) taxable income of other family unit members
1 -i

(OFUMs); (4) transfer income of OFUMs. All components of income recorded in a 

given year are expressed in previous year dollars. For instance, total family money 

income as reported in the 1984 survey refers to 1983 family money income. According to 

recent adjustments in data collections, starting with 1994, all income components and 

total family money income are now in the Family Income Plus file.

Family Size. The variable “# IN FU” representing the number of members in the family 

unit at the time of the interview is obtained from PSED. It is used in order to identify the 

poverty threshold for a family corresponding to its size.

Age o f Head. The variable “AGE OF HEAD” from PSID represents the actual age of the 

head of the family unit. The study uses this variable to categorize households into three 

different age groups.

This study classifies working adults into the working young and the working 

middle-aged groups to observe how the economic position of the working poor has 

changed throughout their working lives. Thus, the age groups of interest are the working 

young, the working middle-aged, and the elderly. Households are categorized as young, 

middle-aged, or old if the age of the family head is, respectively, in the range from 20 to

13 Appendix 2.7A - Table A2 details the categories o f  income taken from the PSID.
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29 years, 30 to 65 years, or 66 years and above. These age groups are selected because 

they are most likely of interest to policymakers.

Dataset for Poverty Intensity Index. Households with missing values are removed from 

the sample. The study also limits the sample to households whose head is aged 20 to 97. 

The sample excludes households with negative income, which may arise from one-time 

business or farm losses. For the years 1968 to 1992, households with an income of $1 are 

also dropped because, prior to 1994, negative and zero incomes were bottom-coded at $1. 

The sample covers 147,106 households, with approximately 5,000 households for each 

year. On average, each year’s sample comprises 25 percent young households, 60 percent 

middle-aged households, and 15 percent old households.14

Business Cycle. To document the cyclical behavior of poverty intensity and the poverty 

rate, the study uses real Gross Domestic Product (GDP) per capita. The real value of 

GDP comes from the Bureau of Economic Analysis, and population data come from the 

U.S. Census Bureau. Real GDP is in chained 1996 dollars.

14 Appendix 2.7A -  Tables A3 and A4 provide brief descriptive statistics o f  the dataset.
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2.4 Poverty Analysis at the Aggregate level

2.4.1 Behavior of Poverty and the Economic Poverty Position

SST Poverty Intensity and  Poverty Rate

0 . 2 0

0 . 1 6  —

0 . 1 2  —

0 . 0 8  —

1 9 6 8  1 9 7 0  1 9 7 2  1 9 7 4  1 9 7 6  1 9 7 8  1 9 8 0  1 9 8 2  1 9 8 4  1 9 8 6  1 9 8 8  1 9 9 0  1 9 9 2  1 9 9 4  1 9 9 6

Figure 2-1: Poverty Trends from 1968 to 1996. The poverty rate represents 
the proportion of the sample households in poverty, while the poverty 
intensity index records the degree of poverty.

The poverty intensity index and the poverty rate move together for the most part over the 

1968-1996 period (Figure 2-1). This is consistent with the findings of Osberg (2002). 

There are two significant upsurges in the poverty rate and the poverty intensity index. 

One is in the early 1980s and the other in the 1990s. There also appears to be a change in 

the magnitude of the economic responsiveness of the indices, especially during recessions 

(Figure 2-2 and Table 2-1). The two poverty measures differ in how they respond to 

changes in economic conditions. In particular, poverty intensity is far more sensitive to
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recessions. The behavior of the poverty intensity measure suggests that not only does the 

number of poor people increase in a recession, but the poor also become poorer.

C hanges in SST Poverty Intensity and Poverty Rate

0 . 0  —

- 0 . 3  —

1 9 6 8  1 9 7 0  1 9 7 2  1 9 7 4  1 9 7 6  1 9 7 8  1 9 8 0  1 9 8 2  1 9 8 4  1 9 8 6  1 9 8 8  1 9 9 0  1 9 9 2  1 9 9 4  1 9 9 6

Y ear

Figure 2-2: The Cyclical Behavior of Changes in the Poverty Intensity 
Index and the Poverty Rate. The rate of change in SST of poverty intensity 
is the sum of the percentage changes in the rate, the gap, and the (1+Gini).

From Figure 2-1, the poverty intensity index is always below the poverty rate.15 

The distance between the two lines depends on the other two components of the poverty 

intensity measure, which are the average in poverty gap ratios {Gap) and the inequality 

among the poor (l+Gini). The distance, therefore, reflects the economic poverty position 

of the poor. It is important to note that, over the past two decades, these two indices have 

moved closer together. This implies that the poor have moved deeper into poverty. The

15 In most cases the SST poverty intensity is lower than the poverty rate. There is only an extreme case for 
which the SST would be the same as the poverty rate: both the Gap  and the term (l+Gini) would have to 
equal unity. This would imply that the shortfall in income o f all the poor equals, on average, the poverty 
threshold and there is no income inequality among the poor.
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deterioration of the well-being of the poor is due to a widening of the average poverty 

gap and/or increasing income inequality among the poor.

Table 2-1: The SST Poverty Intensity Index, Decompositions and Changes for All 
Households

Year C C 7 1
Decomposition

/47m / C C T I
Decomposition of Change

O O 1
Rate Gap l+Gini Aln(Rate) Aln(Gap) Adn(l+Gini)

1968 0.1263 0.2080 0.3249 1.8685
1969 0.1099 0.1850 0.3148 1.8867 -0.1391 -0.1172 -0.0316 0.0097
1970 0.1089 0.1822 0.3172 1.8854 -0.0085 -0.0152 0.0074 -0.0007
1971 0.1029 0.1705 0.3192 1.8914 -0.0569 -0.0664 0.0064 0.0032
1972 0.0928 0.1542 0.3158 1.9053 -0.1036 -0.1004 -0.0106 0.0073
1973 0.0855 0.1464 0.3059 1.9088 -0.0818 -0.0517 -0.0319 0.0018
1974 0.0850 0.1461 0.3048 1.9093 -0.0058 -0.0022 -0.0038 0.0003
1975 0.0859 0.1509 0.2981 1.9096 0.0103 0.0322 -0.0220 0.0001
1976 0.0829 0.1388 0.3121 1.9139 -0.0351 -0.0833 0.0459 0.0023
1977 0.0906 0.1449 0.3274 1.9106 0.0885 0.0426 0.0477 -0.0018
1978 0.0832 0.1346 0.3223 1.9186 -0.0851 -0.0735 -0.0158 0.0042
1979 0.0805 0.1304 0.3219 1.9184 -0.0329 -0.0315 -0.0013 -0.0001
1980 0.0932 0.1460 0.3344 1.9088 0.1457 0.1127 0.0381 -0.0050
1981 0.1090 0.1587 0.3618 1.8985 0.1569 0.0835 0.0788 -0.0054
1982 0.1162 0.1627 0.3764 1.8971 0.0638 0.0248 0.0397 -0.0007
1983 0.1224 0.1708 0.3785 1.8938 0.0526 0.0490 0.0054 -0.0018
1984 0.1189 0.1600 0.3916 1.8976 -0.0291 -0.0653 0.0342 0.0020
1985 0.1212 0.1613 0.3963 1.8963 0.0193 0.0081 0.0118 -0.0007
1986 0.1175 0.1541 0.4012 1.9011 -0.0310 -0.0459 0.0123 0.0025
1987 0.1137 0.1492 0.4002 1.9044 -0.0330 -0.0323 -0.0024 0.0017
1988 0.1084 0.1446 0.3924 1.9092 -0.0483 -0.0311 -0.0196 0.0025
1989 0.1116 0.1479 0.3957 1.9067 0.0294 0.0224 0.0084 -0.0013
1990 0.1263 0.1769 0.3776 1.8905 0.1237 0.1793 -0.0470 -0.0085
1991 0.1371 0.1755 0.4140 1.8870 0.0821 -0.0083 0.0922 -0.0019
1992 0.1472 0.1752 0.4450 1.8879 0.0709 -0.0017 0.0721 0.0005
1993 0.1439 0.1704 0.4463 1.8916 -0.0225 -0.0276 0.0031 0.0020
1994 0.1347 0.1650 0.4303 1.8975 -0.0659 -0.0324 -0.0366 0.0031
1995 0.1291 0.1621 0.4197 1.8983 -0.0427 -0.0180 -0.0251 0.0004
1996 0.1086 0.1401 0.4047 1.9143 -0.1732 -0.1454 -0.0362 0.0084

Data Source: The Panel Study of Income Dynamics (PSID)
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The change in economic poverty position started roughly during the double-dip 

recession of the early 1980s. The poverty intensity rose from 8.0 percent in 1979 to 11.6 

percent in 1982, while the poverty rate increased 3.2 percent (Table 2-1). The rapid 

increase in the poverty rate, which is typical for a recession, is the dominant source of the 

22 percent rise in poverty intensity over this period. The increase in the average poverty 

gap ratios contributes about 15.7 percent to the surge in poverty intensity. Income 

inequality among the poor decreased slightly. Hence, the economic poverty position over 

the 1978-1982 time period deteriorated primarily on account of the widening of the Gap.

In the following economic recovery, the poverty intensity and the poverty rate 

started to fall. However, although the SST poverty intensity fell, the average poverty gap 

ratios were widening and the inequality among the poor was increasing. Although 

favorable economic conditions caused the number of poor people to decline, those 

remaining in poverty tended to be worse off. In other words, the economic position of the 

poor became worse during the mid-1980s economic expansion.

A similar reaction to an economic contraction occurred in the early 1990s but 

with smaller movements in poverty. The poverty intensity went up from 11.1 percent in 

1989 to 14.7 percent in 1992. This increase of about 28 percent can be decomposed into 

an increase in the poverty rate of 16.9 percent and a deepening of poverty, which is 

responsible for the remaining 11.7 percent. The income inequality among the poor also 

declined over this recession. In the following recovery period, the poverty intensity 

responded well to the economic expansion and declined sharply to 10.9 percent in 1996. 

The strong response of the poverty intensity can be attributed to the combination of a
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rapid decrease in the poverty rate and a small decline in the Gap. Income inequality 

among the poor increased but only marginally.

It is clear from Figure 2-1 and Table 2-1 that the poverty rate is much lower in 

1996 than in 1968. By contrast, the poverty intensity is only slightly lower in 1996 than 

in 1968. The reason is that the Gap and the income inequality of the poor have increased 

over the three decades.16 For instance, the Gap stands at 40 percent in 1996 compared to 

only 32.5 percent in 1968. The upward trend of the Gap and the term (1 + Gini) has 

deteriorated the economic poverty position. This is the economic meaning of the 

narrowing distance between the two poverty measures in Figure 2-1.

This result of a deteriorating economic poverty position of the poor contradicts 

common perceptions about poverty. The latter tend to be driven by the poverty rate as the 

sole poverty indicator, and it has decreased from 20.8 percent to 14.0 percent over the 

period studied. Yet the poverty rate covers only one aspect of poverty and ignores the 

living conditions of the poor below the poverty threshold. Figure 2-3 illustrates the fact 

that, although the number of poor people has declined over time, the part o f the 

population remaining in poverty has fared worse, regardless of the strong economic

1 -7

growth over the three decades. This result clearly should be of policy concern.

16 The Gap declined a little during the economic expansion periods o f the 1980s and the 1990s, but the 
decreases were not sufficient to return to the levels before the recessions.
17 Since the SST is in the range [0, 1], the economic position o f the poor (EPP), which is calculated based 
on equation (5) and is in logarithm form, always has a negative value. A  higher value represents a 
worsening of the economic position o f the poor.
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Figure 2-3: The Economic Poverty Position and the Poverty Rate for All 
Households. The upward trend of the economic poverty position 

' represents the worsening condition of the poor in poverty, regardless of 
the strong economic expansion over time.

2.4.2 Cyclicality of the Economic Poverty Position

In Figure 2-4, the economic poverty position is plotted against the cyclical component of 

the log of real GDP.18 The economic poverty position of the poor has been changing 

continuously over time. It appears sensitive to cyclical movements in GDP, especially 

economic downturns. In particular, it tends to respond more negatively to recessions than 

positively to economic expansions both in the 1980s and the 1990s. Figure 2-4 also 

shows that the countercyclicality of the economic position of the poor is more apparent in 

the past two decades. Over the period studied, the cyclical components of the EPP appear

18 Based on the Dickey-Fuller unit root test, the study cannot reject the null hypothesis o f the presence o f a 
stochastic trend in the economic poverty position series. The study makes the series stationary by using first 
differencing. Thus, the cyclical component o f  the economic poverty position is used in plotting all figures. 
The cyclical component o f the log o f real GDP is generated by the Hodrick-Prescott filter.
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to exhibit weak countercyclical behavior with a correlation coefficient o f -0.33 with 

respect to the cyclical component of the log of real GDP.
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Figure 2-4: The Cyclicality of the Economic Poverty Position for All 
Households. It is countercyclical with a correlation coefficient of -0.33 
over the 1968-1996 period. The economic poverty position of the poor 
appears to have a noticeably upward surge during the 1990s recession.

Table 2-2 presents a summary of the cyclical behavior of the economic poverty 

position for all poor households. It includes stability tests of the null hypothesis of stable 

correlation coefficients against the alternative that the correlation coefficients change 

between periods.19 The study then employs Fisher’s z transformation test20 to check 

whether the change in the correlation coefficients is statistically significant.

19 The tests assume a bivariate normal distribution. The two data series are treated as random samples. 
Thus, the Wald statistic has a Chi-square distribution with one degree o f  freedom.
20 For a detailed description o f the test statistic applied here, see Ostle (1963), pp. 225-227.
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Table 2-2: The Cyclical Behavior of the Economic Poverty Position

Correlation Coefficients o f the EPP with the Log of Real GDP

1968-1996 Pre-1984 Post-1984

-0.330 -0.2688 -0.5925
(0.086)** (0.333) (0.033)*

Stability Test 0.8988
(0.343)

Notes: The EPP is the economic poverty position. Pre-1984 is from 1968 to 1983. Post-1984 is from 1984 to 1996. The 
stability test is based on a Wald statistic with the null hypothesis that there is no change in the correlation coefficient 
between periods. Numbers in parentheses are p-values. * indicates five percent significance. ** indicates ten percent 
significance.

The study breaks down the whole period into pre-1984 and post-1984 periods, 

based on Stock and Watson (2003). Their analysis of the changes in the business cycle 

over the past three decades is based on the change in the volatility of GDP growth. They 

suggest that the sharp decline in the volatility o f output growth is perhaps the most 

dominant change. They identify 1984 as the year in which volatility shifted in U.S. GDP. 

Figure 2-4 appears to be consistent with their finding since the variable DJLRG shows 

less fluctuation after the mid-1980s.

In both the pre-1984 and the post-1984 periods, the EPP is countercyclical with 

correlation coefficients with the log of real GDP of -0.269 and -0.593, respectively. The 

countercyclicality of the EPP in the post-1984 period appears much stronger and is 

statistically significant at the 5 percent level. Accordingly, these results confirm the rapid 

increase in the EPP during the recession in the early 1990s (Figure 2-4). Nevertheless, 

this short recession seems to have had more severe effects on the poor than the previous 

downturns. Figure 2-5 shows that the countercyclicality of the EPP has changed
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noticeably between the pre-1984 and post-1984 periods, even though the stability test 

shows that the cross-correlation structure is not statistically different between those 

periods.

Cydicat Behavior of Economic Poeiticn of the Poor (1968—1983) Cydical Behasfor of Economic Position of the Poor (1984—1996)

Panel (a) Panel (b)

Figure 2-5: The Cyclical Behavior of the Economic Poverty Position for 
the Pre-1984 and Post-1984 Periods. The cyclical behavior of the EPP 
appears to show a weak countercyclical relationship in the pre-1984 period 
(Panel a), and the countercyclicality has clearly become stronger in the 
post-1984 period as shown in Panel (b).

2.5 Poverty Analysis for Different Age Groups

2.5.1 A Life-Cycle Behavior of Poverty and the Economic Poverty Position

Figure 2-6 displays the SST poverty intensity trends among different age groups of 

households. Since the 1980s, young households have experienced poverty to a greater 

extent than other groups of households. The intensity trend of young households began 

moving upward in 1973 due to a severe recession. Despite the economic expansion in the
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late 1970s, the upward trend in poverty intensity continued; In fact, poverty intensity 

moved up drastically again during the 1980s recession. Unlike the young households, the 

middle-aged and older households experienced a fairly steady degree of poverty until the 

recession of the early 1990s. These groups of households also have similar poverty 

intensity trends and respond similarly to changes in economic conditions over the 

decades.

0 . 2 0  —

0 . 1 5  —

0 . 1 0  —

1 9 6 8  1 9 7 0  1 9 7 2  1 9 7 4  1 9 7 6  1 9 7 8  1 9 8 0  1 9 8 2  1 9 8 4  1 9 8 6  1 9 8 8  1 9 9 0  1 9 9 2  1 9 9 4  1 9 9 8

Figure 2-6: Poverty Intensity from 1968 to 1996 among Age Groups of 
Households. It shows fairly dissimilar trends over three decades.

The SST poverty intensity index appears to be more responsive to economic 

downturns for all groups of poor households. Regardless of the expansions in both the 

1970s and the 1980s, poverty intensity levels stayed rather stable. The pattern of 

responsiveness to economic conditions is consistent with Blank and Card (1993), Cutler 

and Katz (1991), and Balke and Slottje (1993). Poverty intensity decreased during the
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economic boom of the 1990s by roughly five and six percentage points for the young and 

old households, respectively (Table 2-3). It is also interesting to note that the response of 

the poverty intensity to economic contractions has changed over time. For instance, the 

recession of the early 1980s increased the poverty intensity of young households by about 

five percentage points while the recession of the early 1990s appeared to have no effect 

(Table 2-3).

Figure 2-7 displays the historical development of the SST index among age 

groups. Poor households that are young have fared worst over the past few decades. They 

have experienced not only an increase in the poverty rate but also a substantial 

deterioration of their economic position in poverty, which is evidenced by the upward 

trend of the SST poverty intensity index. The middle-aged and older households 

experienced a relatively steady increase in poverty intensity up to the early 1990s. They 

share a similar pattern of poverty intensity, although with different underlying causes. 

For the middle-aged households, the declining poverty intensity level depended on a 

substantial decrease in the poverty rate until the early 1980s. Since then the economic 

poverty position has become the dominant driving force behind the poverty intensity 

index. Their economic position in poverty has become much worse, even though the 

expansion continued to reduce the number of poor middle-aged households. This 

evidence suggests that it may be misleading to look only at the poverty rate as a poverty 

indicator. In contrast, the poverty intensity of old households is driven by both the 

poverty rate and the economic position in poverty, which have moved together over time.
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Table 2-3: The SST Poverty Intensity Index and Decompositions by Age Groups

Year SST
Decom position OCT Decom position

SST
Decom position

Rate Gap 1 +Gini
o o i

Rate Gap l+Gini Rate Gap l+Gini
Young-Headed Households Middle-Aged-Headed Households Old-Headed Households

1968 0.0975 0.1766 0.2925 1.8878 0.1260 0.2028 0.3321 1.8710 0.1788 0.3035 0.3252 1.8115
1969 0.0720 0.1254 0.2980 1.9254 0.1132 0.1875 0.3203 1.8850 0.1687 0.3040 0.3069 1.8083
1970 0.0754 0.1364 0.2882 1.9179 0.1112 0.1802 0.3274 1.8849 0.1650 0.2971 0.3060 1.8151
1971 0.0730 0.1175 0.3227 1.9259 0.1083 0.1783 0.3220 1.8858 0.1366 0.2453 0.3019 1.8454
1972 0.0736 0.1118 0.3409 1.9325 0.0974 0.1609 0.3185 1.9004 0.1124 0.2212 0.2728 1.8634
1973 0.0623 0.1001 0.3215 1.9362 0.0909 0.1560 0.3062 1.9042 0.1160 0.2191 0.2851 1.8582
1974 0.0752 0.1162 0.3359 1.9275 0.0858 0.1476 0.3049 1.9076 0.1069 0.2220 0.2585 1.8633
1975 0.0756 0.1237 0.3177 1.9228 0.0881 0.1515 0.3043 1.9102 0.1033 0.2243 0.2470 1.8640
1976 0.0851 0.1209 0.3658 1.9240 0.0776 0.1338 0.3025 1.9163 0.1020 0.2180 0.2515 1.8614
1977 0.0849 0.1160 0.3794 1.9283 0.0890 0.1457 0.3198 1.9103 0.1146 0.2293 0.2708 1.8458
1978 0.0867 0.1228 0.3662 1.9271 0.0749 0.1191 0.3266 1.9259 0.1122 0.2459 0.2474 1.8453
1979 0.0930 0.1231 0.3931 1.9206 0.0674 0.1151 0.3038 1.9285 0.1068 0.2251 0.2567 1.8486
1980 0.1068 0.1380 0.4052 1.9107 0.0786 0.1250 0.3275 1.9213 0.1216 0.2711 0.2462 1.8216
1981 0.1339 0.1685 0.4201 1.8908 0.0903 0.1320 0.3573 1.9149 0.1290 0.2617 0.2707 1.8207
1982 0.1585 0.1877 0.4512 1.8720 0.0945 0.1329 0.3712 1.9166 0.1057 0.2418 0.2370 1.8451
1983 0.1811 0.2086 0.4671 1.8583 0.0941 0.1348 0.3644 1.9164 0.1064 0.2500 0.2311 1.8421
1984 0.1720 0.1882 0.4889 1.8685 0.0956 0.1284 0.3884 1.9169 0.1080 0.2519 0.2336 1.8355
1985 0.1819 0.2082 0.4706 1.8568 0.0949 0.1232 0.4011 1.9196 0.1178 0.2553 0.2509 1.8384
1986 0.1916 0.2104 0.4914 1.8536 0.0884 0.1189 0.3863 1.9246 0.1099 0.2208 0.2687 1.8530
1987 0.1653 0.1917 0.4608 1.8707 0.0939 0.1178 0.4141 1.9236 0.1134 0.2310 0.2656 1.8478
1988 0.1629 0.1905 0.4564 1.8737 0.0903 0.1149 0.4077 1.9273 0.1030 0.2157 0.2574 1.8551
1989 0.1806 0.2082 0.4666 1.8592 0.0902 0.1130 0.4144 1.9275 0.1052 0.2288 0.2478 1.8552
1990 0.1943 0.2193 0.4788 1.8505 0.1066 0.1429 0.3905 1.9099 0.1198 0.2761 0.2372 1.8285
1991 0.1919 0.2125 0.4876 1.8526 0.1212 0.1446 0.4400 1.9054 0.1383 0.2750 0.2765 1.8191
1992 0.1872 0.2012 0.4992 1.8633 0.1368 0.1508 0.4771 1.9008 0.1460 0.2598 0.3055 1.8395
1993 0.2018 0.2053 0.5292 1.8578 0.1288 0.1380 0.4892 1.9075 0.1505 0.2851 0.2881 1.8319
1994 0.1916 0.1944 0.5275 1.8685 0.1223 0.1411 0.4537 1.9103 0.1315 0.2597 0.2752 1.8402

1995 0.1631 0.1881 0.4627 1.8742 0.1220 0.1417 0.4508 1.9094 0.1237 0.2433 0.2753 1.8466

1996 0.1565 0.1846 0.4507 1.8810 0.1003 0.1217 0.4283 1.9244 0.0928 0.1792 0.2738 1.8910
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Figure 2-7: Poverty Rate and Economic Poverty Position among Age 
Groups. Young and middle-aged households experience an upward trend 
in economic poverty position. Their poverty situation steadily worsens. 
Old households enjoyed an improvement in their poverty position until the 
early 1990s, when it also started to deteriorate.
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It is apparent from Figure 2-7 that young households have fared the worst since 

the mid-1970s. They experienced a high rate of poverty incidence as well as an extensive 

deterioration in their economic poverty position. Cutler and Katz (1991) have suggested 

young households were negatively affected during the 1983 to 1989 expansion by 

changes in the labor market, particularly in the manufacturing sector. These changes also 

led to an increase in wage inequality, which affected the distribution of income 

unfavorably and worsened the economic poverty position of the young households.

Figure 2-7 reveals that the 1990s recession also affected poor households 

differently when they are classified by age group. Young households, whose poverty 

position deteriorated significantly during the 1980s recession, were hit much less severely 

by the 1990s recession. On the contrary, older households fared worst during the 1990s 

recession. Their economic poverty position worsened considerably. The different degrees 

by which the economic poverty positions of the three groups of households deteriorated 

may reflect different patterns in their income redistribution.

2.5.2 Cyclicality of the Economic Poverty Position across Age Groups

Figure 2-8 shows the economic poverty position21 by age group along with the cyclical 

component of the log of real GDP, which is taken to represent economic conditions. For 

all groups, the economic poverty position shows no clear relationship to economic 

conditions up to the 1990s, when an inverse relationship appears to develop.

21 The cyclical component o f the economic poverty position from the first-difference method is used.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



36

^ o u n g  H o u s e h o l d s

0 . 2

i  0 . 0

-0 . 1

1 9 6 8  1 9 7 0  1 9 7 2  1 9 7 4  1 9 7 6  1 9 7 8  1 9 8 0  1 9 8 2  1 9 8 4  1 9 8 6  1 9 8 8  1 9 9 0  1 9 9 2  1 9 9 4  1 9 9 6

0 . 0 1  

0 . 0 0

M i d d l e - A g e d  H o u s e h o l d s

0 . 2

0 . 1

£  0 . 0

0 . 2

1 9 6 8  1 9 7 0  1 9 7 2  1 9 7 4  1 9 7 6  1 9 7 8  1 9 8 0  1 9 8 2  1 9 8 4  1 9 8 6  1 9 8 8  1 9 9 0  1 9 9 2  1 9 9 4  1 9 9 6

0 . 0 2  

0 . 0 1  

0 . 0 0  

- 0 . 0  1 

- 0 . 0 2  

- 0 . 0 3  

- 0 . 0  4

0 1d  Hou s e  ho  I d s

0 . 2

0.1

0 . 0

0.1

1 9 6 3  1 9 7 0  1 9 7 2  1 9 7 4  1 9 7 6  1 9 7 3  1 9 8 0  1 9 8 2  1 9 8 4  1 9 8 6  1 9 8 8  1 9 9 0  1 9 9 2  1 9 9 4  1 9 9 6

0 . 0 3  

0 . 0 2  

0 . 0 1  

0 . 00  

- 0 . 0  1 

- 0 . 0 2  

- 0 . 0 3  

- 0  . 0 4

Figure 2-8: The Cyclicality of the Economic Poverty Position among Age 
Groups. There is no clear cyclical relationship for any group up to the 
post-1984 period, but it appears to be countercyclical afterward for all age 
groups.
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However, during the 1970s and the 1980s, the economic poverty position of the 

young and middle-aged households responded merely to the previous economic 

contractions. To observe clearer cyclicality, the study differentiates between the pre-1984 

and post-1984 periods. Figure 2-9 shows the cyclical behavior of the economic poverty 

position of the poor among age groups for both periods. Evidently, the cyclical behavior 

of the EPP for all groups changed between these two periods. A stronger countercyclical 

relationship evolves in the post-1984 period as shown in Panel (b).

To statistically confirm the cyclical relationship, the study tests for correlations 

between EPP and the cyclical component of the log of real GDP for each type of poor 

household. Table 2-4 presents the results. They reinforce the graphs of Figure 2-9, which 

show the countercyclicality of the economic poverty position for each age group o f poor 

households for the post-1984 period. In particular, the countercyclicality is relatively 

strong and statistically significant for middle-aged and old households with correlation 

coefficients of -0.535 and -0.507, respectively. For the pre-1984 period, the older 

households appear to experience procyclicality of their economic position in poverty. 

The downward trend during that time is accompanied by a large cyclical volatility of the 

log of real GDP, especially during the recessions of the 1970s and the 1980s.
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Cyclical Behavior of Economic Foaticn of the Pocr (1968—1983) Cyclical Behavior of Economic Pcs'ticn of the Poor (1984—1996)

Young Households

Middle-Aged Households

Old Households

Panel (a) Panel (b)

Figure 2-9: The Cyclical Behavior o f the Economic Poverty Position 
among Age Groups for the Pre-1984 and Post-1984 periods. The cyclical 
behavior of EPP for all groups has changed between these two periods. 
Evidently, for all groups, there is a stronger countercyclical relationship in 
the post-1984 period as shown in Panel (b).
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Table 2-4: The Cyclical Behavior o f the Economic Poverty Position by Age Groups

Variables
1968-1996 Pre-1984 Post-1984 Wald Statistic

Correlation Coefficients with LRGDP

EPPjy -0.1752 -0.1675 -0.0865 0.0370
(0.373) (0.551) (0.779) (0.847)

EPP m -0.2823 -0.2450 -0.5351 0.6573
(0.146) (0.379) (0.059)** (0.418)

EPP o 0.1006 0.2846 -0.5072 3.9558
(0.611) (0.304) (0.077)** (0.047)*

Correlation Coefficients with EPP a
E PPjt 0.4097 0.4784 0.3577 0.1172

(0.030)* (0.071)** (0.230) (0.732)
EPP m 0.7980 0.7039 0.8659 1.0631

(0.000)+ (0.003)+ (0.000)+ (0.303)
EPP o 0.5537 0.3797 0.7894 2.4499
' (0.002)+ (0.163) (0.001)+ (0.118)

Notes: EPP a is the economic poverty position for all households. The lower-case letters y, m, and o denote 
young, middle-aged, and old households. The Wald Statistics test for the null of the stability in the correlation 
coefficients. Numbers shown in parentheses are p-values. + identifies significance at the 1 percent level, * 
significance at the 5 percent level, and ** significance at the 10 percent level.

It is also clear from Figure 2-8 that the cyclical component of the log of real GDP 

has become less volatile after 1983, which supports the breakpoint suggested by Stock 

and Watson (2003). At this breakpoint, there is a change in the cyclicality o f the 

economic poverty position of the poor, in particular for older households. The cyclicality 

changes considerably from weak procyclicality for the pre-1984 period to strong 

countercyclicality for the post-1984 period. As confirmed by the Wald statistic, this 

change in cyclicality is statistically significant at the five percent level. While there is no 

statistically significant change in the cyclical behavior of the poverty position for middle- 

aged households between the pre- and post-1984 periods, their countercyclicality has 

become much stronger.
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In the lower panel of Table 2-4, correlations of the cyclical behavior of the EPP 

between all households and each individual age group of households are reported. It is 

apparent that all types of households play an important role in determining the aggregate 

economic poverty position for the whole study period 1968-1996. However, for the pre- 

1984 period, the procyclicality of the EPP for old households counteracts the 

countercyclicality of the EPP for their younger counterparts. As a result, there is a slight 

movement in the cyclicality of the aggregate EPP in the early 1970s and only a moderate 

increase in the countercyclicality of the aggregate EPP in the early 1980s (Figure 2-4). 

Nonetheless, after 1983 the countercyclicality o f the EPP from all groups o f households 

accounts for the aggregate cyclical movement. While the cyclical behavior of young 

households currently plays a minor role in the aggregate trend, the cyclicality of the EPP 

of old households has become increasingly important for the aggregate.

2.6 Conclusion

As an alternative poverty measure, the SST poverty intensity index outperforms the 

conventional poverty rate in terms of its ability to cope with all effects of changes in the 

income of the poor. Compared to the poverty rate, the poverty intensity is more sensitive 

to economic conditions. Its components, the Gap and the Gini, provide important 

additional information to assess how poverty evolves over time relative to the received 

poverty rate. This study documents the cyclical behavior o f both measures as well as the 

economic position of the poor. The study finds that the economic poverty position of the 

poor and the poverty rate deviate in their behavior from each other, especially during
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economic expansions. The EPP has had an upward trend since the mid-1970s while the 

poverty rate has been persistent over the period.

The study observes differences in the EPP for different age groups of poor 

households. The young and middle-aged households experience an upward trend in the 

economic poverty position, which represents a worsening of poverty. Old households 

enjoy an improvement in their poverty position until the early 1990s.

For the post-1984 period, the EPP is countercyclical for all poor households. Even 

though the countercyclicality of the EPP has become stronger and statistically significant 

for middle-aged and old households, it is weaker and insignificant for young households. 

There is also a significant shift in the cyclical relationship of the economic poverty 

position for old households from procyclicality to strong countercyclicality. The stability 

test statistically confirms the difference in the cross-correlation structure for the old 

households between those periods. There is a sudden change in the magnitude of the 

cyclicality for old households during the 1990s recession. They have become much worse 

off compared to young households based on their economic poverty position.
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2.7 Appendix 

2.7A Data and Definitions

Table A l: The Official Poverty Thresholds

Year
Family Size

1 2 3 4 5 6 7a 8 9

1968 $1,748 2,262 2,774 3,553 4,188 4,706 5,789

1969 1,840 2,383 2,924 3,743 4,415 4,958 6,101

1970 1,954 2,525 3,099 3,968 4,680 5,260 6,468

1971 2,040 2,633 3,229 4,137 4,880 5,489 6,751

1972 2,109 2,724 3,339 4,275 5,044 5,673 6,983

1973 2,247 2,895 3,548 4,540 5,358 6,028 7,435

1974 2,495 3,211 3,936 5,038 5,950 6,699 8,253

1975 2,724 3,506 4,293 5,500 6,499 7,316 9,022

1976 2,884 3,711 4,540 5,815 6,876 7,760 9,588

1977 3,075 3,951 4,833 6,191 7,320 8,261 10,216

1978 3,311 4,249 5,201 6,662 7,880 8,891 11,002

1979 3,689 4,725 5,784 7,412 8,775 9,914 12,280

1980 4,190 5,363 6,565 8,414 9,966 11,269 12,761 14,199 16,896
1981 4,620 5,917 7,250 9,287 11,007 12,449 14,110 15,655 18,572
1982 4,901 6,281 7,693 9,862 11,684 13,207 15,036 16,719 19,698
1983 5,061 6,483 7,938 10,178 12,049 13,630 15,500 17,170 20,310
1984 5,278 6,762 8,277 10,609 12,566 14,207 16,096 17,961 21,247
1985 5,469 6,998 8,573 10,989 13,007 14,696 16,656 18,512 22,083
1986 5,572 7,138 8,737 11,203 13,259 14,986 17,049 18,791 22,497
1987 5,778 7,397 9,056 11,611 13,737 15,509 17,649 19,515 23,105
1988 6,022 7,704 9,435 12,092 14,304 16,146 18,232 20,253 24,129
1989 6,310 8,076 9,885 12,674 14,990 16,921 19,162 21,328 25,480
1990 6,652 8,509 10,419 13,359 15,792 17,839 20,241 22,582 26,848
1991 6,932 8,865 10,860 13,924 16,456 18,587 21,058 23,605 27,942
1992 7,143 9,137 11,186 14,335 16,952 19,137 21,594 24,053 28,745
1993 7,363 9,414 11,522 14,763 17,449 19,718 22,383 24,838 29,529
1994 7,547 9,661 11,821 15,141 17,900 20,235 22,923 25,427 30,300
1995 7,763 9,933 12,158 15,569 18,408 20,804 23,552 26,237 31,280
1996 7,995 10,233 12,516 16,036 18,952 21,389 24,268 27,091 31,971

Source: U.S. Census Bureau
Notes: Family size represents the number of members in the family unit or the household. The table shows the weighted 
average poverty thresholds regardless of the number of children. From 1968 to 1979, l a represents the poverty 
thresholds for family size of seven and more.
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Table A2: Total Family Income from 1968 to 1996

Total Family Money Income

Head and Wife OFUM Head and Wife OFUM

Taxable Income Transfer Income

Labor income from farming/gardening 

Labor income from business 

Wages, salaries, other labor income 

Bonuses, overtime, and/or commission 

Income from trade

Labor income from roomers and boarders 

Asset income from farming/gardening 

Asset income from business 

Asset income from roomers and boarders 

Rent income

Income from dividends, interest, trust funds,
and royalties

Alimony

Note: OFUM stands for other family unit member.
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ADC/AFDC income

Supplemental security income

Other welfare payments

Social security income

Veterans administration pension income

Other retirement, pensions, and annuities

Unemployment payments

Worker’s compensation

Child support

Help received from relatives 

Other transfer income



Table A3: Income Dataset and Descriptive Statistics -  All Households

44

Year

Total Fam ily Income ($)
Number o f  
Households M ean M inimum M axim um

1968 3712 7,863.02 132.0 85,936.0
1969 2568 8,807.24 45.0 91,660.0
1970 3332 9,276.30 60.0 99,999.0
1971 3643 9,796.84 60.0 99,999.0
1972 3872 10,543.91 40.0 99,999.0
1973 4057 11,408.48 13.0 99,999.0
1974 4155 12,302.01 12.0 99,999.0
1975 4189 13,092.92 20.0 99,999.0
1976 4207 14,662.16 100.0 99,999.0
1977 4439 15,783.14 45.0 99,999.0
1978 4837 17,312.51 100.0 99,999.0
1979 4961 19,352.44 61.0 534,680.0
1980 4960 21,244.66 100.0 1,200,000.0
1981 5136 22,811.43 45.0 772,480.0
1982' 5170 23,931.82 25.0 1,279,470.0
1983 5403 25,210.00 60.0 537,400.0
1984 5449 27,465.34 40.0 900,000.0
1985 5504 28,791.37 15.0 700,000.0
1986 5652 30,062.90 40.0 722,000.0
1987 5804 31,763.35 13.0 1,352,000.0
1988 5953 33,843.09 30.0 1,412,200.0
1989 5916 35,730.15 15.0 1,014,250.0
1990 7070 34,895.53 17.0 602,360.0
1991 6952 36,080.54 72.0 975,000.0
1992 6564 38,432.37 10.0 847,500.0
1993 6143 42,250.79 7.0 1,088,862.0
1994 5703 42,973.45 15.0 1,034,930.0
1995 6467 44,444.02 2.0 1,449,566.0
1996 5288 48,656.50 3.0 811,324.0

Source: Panel Study o f  Income Dynamics (PSID)
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Table A4: Income Dataset and Descriptive Statistics Categorized by Age Groups

Year

Y oung H ouseholds
M iddle-Aged
Households

Old Households

# o f  
HHs

Average Total 
Family Income ($)

# o f
HHs

Average Total 
Family Income ($)

# o f  
HHs

Average Total 
Family Income ($)

1968 685 6,965.91 2626 8,576.17 401 4,725.33
1969 574 7,988.47 1726 9,650.95 268 5,127.18
1970 755 8,385.46 2210 10,273.38 367 5,104.70
1971 877 8,836.57 2358 10,873.54 408 5,638.23
1972 1038 9,640.11 2386 11,760.05 448 6,160.93
1973 1169 10,249.66 2414 12,915.73 474 6,590.27
1974 1274 10,855.59 2377 14,149.58 504 7,244.65
1975 1342 11,455.11 2321 15,209.36 526 7,932.64
1976 1414 12,668.47 2277 17,234.21 516 8,775.55
1977 1491 13,541.72 2406 18,685.99 542 9,063.06
1978 1604 14,723.18 2628 20,686.97 605 9,519.52
1979 1616 16,150.19 2721 22,995.35 624 11,760.29
1980 1631 17,005.01 2712 25,515.92 617 13,677.76
1981 1626 18,361.86 2858 27,104.11 652 15,091.33
1982 1604 18,598.08 2899 28,543.70 667 16,713.65
1983 1620 19,273.66 3071 30,487.07 712 15,955.78
1984 1514 21,098.81 3225 32,666.10 710 17,418.15
1985 1446 21,486.41 3352 34,341.41 706 17,402.15
1986 1402 21,458.48 3499 36,101.08 751 17,993.44
1987 1377 23,492.93 3650 37,689.31 111 18,582.68
1988 1302 24,718.16 3817 40,012.51 834 19,852.69
1989 1225 25,024.51 3845 42,386.40 846 20,979.70
1990 1382 25,877.38 4596 41,231.47 1092 19,641.95
1991 1266 26,742.10 4632 42,070.04 1054 20,975.33
1992 1138 28,795.70 4402 44,758.94 1024 21,945.05
1993 950 30,339.88 4202 48,671.50 991 26,444.08
1994 890 29,502.70 4003 48,655.65 810 29,693.31
1995 1042 31,081.20 4546 50,719.17 879 27,831.06
1996 856 33,076.92 3626 55,767.05 806 33,213.89

Notes-. Households are categorized by the age of the household head; if between 20 and 29 years, the household is 
considered young; 30 to 65 years, the household is considered middle-aged; 65 years and above, the household is 
considered old. # of HHs = number of households.
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2.7B Poverty Analysis

Table B l: The SST Poverty Intensity Index, Decompositions, and Changes by Age 
Groups

Year SST _______ Decomposition_______  ^  Decomposition o f Change
__________________Rate_____ Gap 1 +Gini_____________ Aln(Rate) Aln(Gap) Aln(l+Gini)

Young Households

1968 0.0975 0.1766 0.2925 1.8878
1969 0.0720 0.1254 0.2980 1.9254 -0.3040 -0.3423 0.0187 0.0197
1970 0.0754 0.1364 0.2882 1.9179 0.0465 0.0840 -0.0336 -0.0039
1971 0.0730 0.1175 0.3227 1.9259 -0.0324 -0.1498 0.1132 0.0042
1972 0.0736 0.1118 0.3409 1.9325 0.0086 -0.0497 0.0549 0.0034
1973 0.0623 0.1001 0.3215 1.9362 -0.1669 -0.1103 -0.0586 0.0019
1974 0.0752 0.1162 0.3359 1.9275 0.1883 0.1490 0.0438 -0.0045
1975 0.0756 0.1237 0.3177 1.9228 0.0046 0.0628 -0.0557 -0.0025
1976' 0.0851 0.1209 0.3658 1.9240 0.1189 -0.0226 0.1408 0.0006
1977 0.0849 0.1160 0.3794 1.9283 -0.0026 -0.0414 0.0366 0.0022
1978 0.0867 0.1228 0.3662 1.9271 0.0208 0.0569 -0.0354 -0.0006
1979 0.0930 0.1231 0.3931 1.9206 0.0703 0.0027 0.0710 -0.0034
1980 0.1068 0.1380 0.4052 1.9107 0.1386 0.1136 0.0302 -0.0052
1981 0.1339 0.1685 0.4201 1.8908 0.2259 0.2001 0.0363 -0.0105
1982 0.1585 0.1877 0.4512 1.8720 0.1689 0.1076 0.0713 -0.0100
1983 0.1811 0.2086 0.4671 1.8583 0.1333 0.1060 0.0346 -0.0073
1984 0.1720 0.1882 0.4889 1.8685 -0.0518 -0.1029 0.0456 0.0055
1985 0.1819 0.2082 0.4706 1.8568 0.0562 0.1006 -0.0381 -0.0063
1986 0.1916 0.2104 0.4914 1.8536 0.0522 0.0108 0.0431 -0.0017
1987 0.1653 0.1917 0.4608 1.8707 -0.1480 -0.0930 -0.0642 0.0092
1988 0.1629 0.1905 0.4564 1.8737 -0.0145 -0.0065 -0.0096 0.0016
1989 0.1806 0.2082 0.4666 1.8592 0.1030 0.0888 0.0220 -0.0078
1990 0.1943 0.2193 0.4788 1.8505 0.0731 0.0519 0.0259 -0.0047
1991 0.1919 0.2125 0.4876 1.8526 -0.0121 -0.0314 0.0181 0.0012
1992 0.1872 0.2012 0.4992 1.8633 -0.0250 -0.0544 0.0236 0.0057
1993 0.2018 0.2053 0.5292 1.8578 0.0752 0.0198 0.0583 -0.0029
1994 0.1916 0.1944 0.5275 1.8685 -0.0519 -0.0545 -0.0031 0.0057
1995 0.1631 0.1881 0.4627 1.8742 -0.1609 -0.0329 -0.1311 0.0031
1996 0.1565 0.1846 0.4507 1.8810 -0.0416 -0.0189 -0.0264 0.0036
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Table B l: The SST Poverty Intensity Index, Decompositions, and Changes by Age 
Groups (Continued)

„  D ecom position At D ecom position o f  Change
Ycsr u i j i  £jI h ( iS iS 1 )

__________________ Rate_____ Gap 1+Gini_____________ Aln(Rate) Aln(Gap) Aln(l+Gini)

M iddle-Aged Households

1968 0.1260 0.2028 0.3321 1.8710
1969 0.1132 0.1875 0.3203 1.8850 -0.1070 -0.0784 -0.0361 0.0075
1970 0.1112 0.1802 0.3274 1.8849 -0.0183 -0.0400 0.0217 -0.0001
1971 0.1083 0.1783 0.3220 1.8858 -0.0264 -0.0104 -0.0164 0.0005
1972 0.0974 0.1609 0.3185 1.9004 -0.1060 -0.1028 -0.0109 0.0077
1973 0.0909 0.1560 0.3062 1.9042 -0.0685 -0.0308 -0.0397 0.0020
1974 0.0858 0.1476 0.3049 1.9076 -0.0577 -0.0556 -0.0040 0.0018
1975 0.0881 0.1515 0.3043 1.9102 0.0254 0.0261 -0.0021 0.0013
1976 0.0776 0.1338 0.3025 1.9163 -0.1270 -0.1244 -0.0058 0.0032
1977 0.0890 0.1457 0.3198 1.9103 0.1379 0.0855 0.0556 -0.0031
1978 0.0749 0.1191 0.3266 1.9259 -0.1729 -0.2020 0.0210 0.0081
1979 , 0.0674 0.1151 0.3038 1.9285 -0.1051 -0.0339 -0.0726 0.0014
1980 0.0786 0.1250 0.3275 1.9213 0.1538 0.0823 0.0752 -0.0037
1981 0.0903 0.1320 0.3573 1.9149 0.1384 0.0545 0.0872 -0.0034
1982 0.0945 0.1329 0.3712 1.9166 0.0459 0.0068 0.0382 0.0009
1983 0.0941 0.1348 0.3644 1.9164 0.0044 0.0144 -0.0187 -0.0001
1984 0.0956 0.1284 0.3884 1.9169 0.0154 -0.0488 0.0639 0.0003
1985 0.0949 0.1232 0.4011 1.9196 0.0071 -0.0408 0.0322 -0.0014
1986 0.0884 0.1189 0.3863 1.9246 0.0709 -0.0356 -0.0378 -0.0026
1987 0.0939 0.1178 0.4141 1.9236 0.0600 -0.0092 0.0696 -0.0005
1988 0.0903 0.1149 0.4077 1.9273 0.0386 -0.0250 -0.0155 -0.0019
1989 0.0902 0.1130 0.4144 1.9275 0.0009 -0.0173 0.0163 -0.0001
1990 0.1066 0.1429 0.3905 1.9099 0.1665 0.2353 -0.0596 -0.0092
1991 0.1212 0.1446 0.4400 1.9054 0.1284 0.0114 0.1194 -0.0023
1992 0.1368 0.1508 0.4771 1.9008 0.1209 0.0422 0.0811 -0.0025
1993 0.1288 0.1380 0.4892 1.9075 0.0598 -0.0883 0.0250 -0.0036
1994 0.1223 0.1411 0.4537 1.9103 0.0522 0.0216 -0.0753 -0.0015
1995 0.1220 0.1417 0.4508 1.9094 0.0023 0.0048 -0.0066 -0.0005
1996 0.1003 0.1217 0.4283 1.9244 0.1956 -0.1525 -0.0510 -0.0078
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Table B l: The SST Poverty Intensity Index, Decompositions, and Changes by Age 
Groups (Continued)

Year S S T  ________ Decom position________  Aln(SST) D ecom position o f  Change
____________________ R ate______G a p  1 + G itti______”_______ A ln(R ate) A ln (G ap) A ln ( l+ G in i)

O ld Households

1968 0.1788 0.3035 0.3252 1.8115
1969 0.1687 0.3040 0.3069 1.8083 -0.0582 0.0016 -0.0579 -0.0018
1970 0.1650 0.2971 0.3060 1.8151 -0.0225 -0.0231 -0.0032 0.0038
1971 0.1366 0.2453 0.3019 1.8454 -0.1884 -0.1915 -0.0134 0.0166
1972 0.1124 0.2212 0.2728 1.8634 -0.1952 -0.1036 -0.1013 0.0097
1973 0.1160 0.2191 0.2851 1.8582 0.0317 -0.0096 0.0440 -0.0028
1974 0.1069 0.2220 0.2585 1.8633 -0.0819 0.0133 -0.0980 0.0027
1975 0.1033 0.2243 0.2470 1.8640 -0.0346 0.0105 -0.0455 0.0004
1976 0.1020 0.2180 0.2515 1.8614 -0.0120 -0.0288 0.0182 -0.0014
1977 0.1146 0.2293 0.2708 1.8458 0.1165 0.0509 0.0740 -0.0084

1978 0.1122 0.2459 0.2474 1.8453 -0.0212 0.0696 -0.0906 -0.0003

1979 • 0.1068 0.2251 0.2567 1.8486 -0.0493 -0.0881 0.0370 0.0018
1980 0.1216 0.2711 0.2462 1.8216 0.1296 0.1859 -0.0416 -0.0147

1981 0.1290 0.2617 0.2707 1.8207 0.0586 -0.0355 0.0946 -0.0005
1982 0.1057 0.2418 0.2370 1.8451 -0.1984 -0.0791 -0.1326 0.0133

1983 0.1064 0.2500 0.2311 1.8421 0.0065 0.0335 -0.0253 -0.0016
1984 0.1080 0.2519 0.2336 1.8355 0.0147 0.0075 0.0108 -0.0036

1985 0.1178 0.2553 0.2509 1.8384 0.0867 0.0135 0.0715 0.0016

1986 0.1099 0.2208 0.2687 1.8530 -0.0692 -0.1454 0.0682 0.0079
1987 0.1134 0.2310 0.2656 1.8478 0.0309 0.0452 -0.0114 -0.0028

1988 0.1030 0.2157 0.2574 1.8551 -0.0959 -0.0687 -0.0312 0.0040
1989 0.1052 0.2288 0.2478 1.8552 0.0211 0.0591 -0.0380 0.0001

1990 0.1198 0.2761 0.2372 1.8285 0.1297 0.1881 -0.0439 -0.0145

1991 0.1383 0.2750 0.2765 1.8191 0.1442 -0.0040 0.1534 -0.0052

1992 0.1460 0.2598 0.3055 1.8395 0.0539 -0.0569 0.0997 0.0111

1993 0.1505 0.2851 0.2881 1.8319 0.0301 0.0929 -0.0586 -0.0041

1994 0.1315 0.2597 0.2752 1.8402 -0.1347 -0.0935 -0.0457 0.0045

1995 0.1237 0.2433 0.2753 1.8466 -0.0616 -0.0652 0.0001 0.0035
1996 0.0928 0.1792 0.2738 1.8910 -0.2872 -0.3058 -0.0052 0.0238

Notes: Calculations based on total family income from the Panel Study of Income Dynamics (PSID). Households are 
divided by age of household head: if between 20 and 29 years, the household is considered young; 30 to 65 years, the 
household is considered middle-aged; 65 years and above, the household is considered old.
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Chapter 3

A Life-Cycle Theoretical Analysis of Poverty: The 

Effects of Shifting Labor Productivity Variances

3.1 Introduction

According to Stock and Watson (2003), the U.S. business cycle has become less volatile, 

particularly after 1984. They find that the standard deviation of the annual growth of real 

GDP per capita during 1984-2002 fell considerably, almost 40 percent from the earlier 

period, 1960-1983. This decline in output volatility in turn produces some changes in the 

duration of the business cycle. Based on the NBER chronology, great moderation 

accompanies longer expansions and shorter recessions. The recession after 1984 was 

short - only eight months, while the 92-month expansion in the 1980s and the 120-month 

expansion in the 1990s are considered the third longest and the longest, respectively, in 

U.S. history. The prolonged expansions have created strong economic prosperity. At the 

same time, the economy has experienced unanticipated economic outcomes relating to 

poverty and inequality over the past two decades.

A key purpose of this chapter is to examine the effect of great moderation of the 

business cycle, more specifically on the economic poverty position of low-income

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



50

households, and to find the contributing factors for the change in their economic poverty 

position. In particular, this chapter addresses two questions:

1. Can the decline in volatility of economic activities through the effects of saving 

behaviors possibly explain the cyclical changes in the economic poverty position 

documented in Chapter 2?

2. Which shocks are responsible for the changes in households’ saving behaviors, 

thus influencing their economic position?

To answer these questions, I investigate the notion that the moderation of the 

business cycle may distort the attitude toward uncertainty and, as a result, be reflected 

through consumption and saving behaviors. In general, households save in part owing to 

a precautionary saving motive. In light of greater certainty in the economy, they may 

change their consumption and saving behaviors; thus, by saving less, households should 

experience larger fluctuation in their wealth and well-being during a sudden contraction 

of economic activities. Therefore, the change in saving behavior is a likely key to 

recognize the probability that a household will become poor or even poorer in during a 

recession. In addition, a reduction in aggregate uncertainty should also affect several 

aspects of households’ saving behavior over the life cycle as in the following.

(i) Households at different ages have different motives for wealth accumulation to 

ensure their future consumption and welfare (Gourinchas, 2000; Gourinchas and 

Parker, 2002). Young households face excessive labor-income uncertainty in 

their early working life, so they will save up to a certain amount as a buffer
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stock to deal with their income risks. While middle-aged households will save 

primarily for their retirement.

(ii) Precautionary saving is also found to be very important for low-income 

households (Gourinchas and Parker, 2001). The estimated marginal propensity 

to consume for households with low income and little wealth is relatively high, 

around 40 percent. As a result, precautionary saving has a large effect on the 

consumption growth and future well-being of these households.

(iii) When households alter their attitudes toward idiosyncratic labor-income risks 

and the Total Factor Productivity shock, that change will be reflected in their 

saving behaviors. For instance, if households relax their concerns about future 

risk in response to the reduction in business cycle fluctuations, they will save 

smaller buffer savings against labor-income risk and accumulate less life-cycle 

wealth for their retirement. Thereby, these changes in saving behaviors can 

potentially make these households more vulnerable to unexpected shock.

(iv) Thus, the long expansion accompanied with low fluctuation in economic 

activities in the 1980s could potentially explain the cyclical changes in 

economic poverty position (EPP). As households’ attitudes toward uncertainty 

change, so do their saving behaviors. Because both young and middle-aged 

households accumulated fewer savings during the 1980s, they were at increased 

risk for the economic downturn in the early 1990s. More specifically, middle- 

aged households with a smaller savings buffer from the earlier period (young 

age) and old households with fewer retirement savings accumulated during the
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prior period (middle-aged) became much more sensitive to the recession in the 

1990s.

To verify the theory mentioned above, the chapter develops a stochastic 

overlapping generations (OLG) model with an incomplete market economy, which is 

closely in line with the models from Storesletten, Telmer, and Yaron (2004a), and 

Heathcote, Storesletten, and Violante (2004). The presence of uncertainty in the model 

economy, in terms of productivity shocks, induces households to engage in precautionary 

saving behavior to ensure their fixture consumption and welfare. In accordance with the 

theory of precautionary saving, the stochastic OLG feature is particularly important for 

the study since it makes it possible to differentiate individuals’ income process and to 

capture various effects of productivity shocks across age groups (Gourinchas and Parker, 

2001; Carroll and Samwick, 1998; Lusardi, 1998). For such a purpose, it is important for 

the study to use the perturbation algorithm as the solution method because the effects of 

uncertainty usually appear on the second-order solutions.

In addition, an incomplete markets framework is necessary to introduce the 

dynamics of aggregate variables in the presence of idiosyncratic labor-market uncertainty 

(Storesletten, Telmer, and Yaron, 2001). The model assumes that agents are unable to 

fully share risk through a set of financial and insurance securities; thus, to insure risk they 

are forced to save or hold capital. If the variance of idiosyncratic risk increases during 

economic downturns, for example, agents would hold additional capital for precautionary 

motive, which leads to an increase in aggregate capital stock or aggregate precautionary 

savings. On the contrary, the increase in aggregate savings may contribute to a decline in
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aggregate consumption and probably in aggregate output. Therefore, the setting of the 

incomplete markets economy allows the study to explore an important role of 

idiosyncratic shocks in the distribution of poverty and economic poverty position.

To characterize the impacts of the moderation of the business cycle on poverty 

and economic poverty position (EPP) over the life cycle, the study takes the following 

approaches. (1) Model and solve for the benchmark model economy’s competitive 

equilibrium, and then simulate consumption, income, and saving patterns under the 

assumption of equally weighted productivity shocks. (2) Define the poverty threshold as 

half of the median income from the benchmark. The poverty threshold is used for all 

alternative model economies. (3) Compute the SST index and the EPP measure and then 

present the distributions with respect to the model GDP. (4) Solve the model and re- 

simulate all behaviors under the various combinations of productivity shocks. (5) Re­

compute the SST and the EPP measures using the benchmark poverty threshold, and then 

compare the distribution results with the benchmark model. The effect of the decline in 

the volatility of GDP is measured in terms of how the cyclicality of the SST and the EPP 

measures changes and which productivity shocks are responsible for the change.

The main conclusions of the analysis are the following. First, the change in the 

output volatility through the effects of saving behaviors can potentially explain the 

fluctuation in the SST and the EPP measures. Second, idiosyncratic labor efficiency plays 

a significant role in saving behaviors and the fluctuation of the two poverty measures. 

Third, the shift in productivity shocks is the underlying cause for the variation in poverty 

intensity and economic poverty position for young and old households.
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The rest of this chapter is organized as follows. Section 3.2 presents the 

theoretical model. Section 3.3 then describes the calibration assumptions and solution 

method. Section 3.4 is devoted to discussing the model’s results concerning poverty 

issues. Finally, Section 3.5 concludes by summarizing the main findings.

3.2 The Economic Model

The model economy in this study is an overlapping generations general equilibrium 

model and closely in line with the models from Storesletten, Telmer, and Yaron (2004a, 

2004b) and Heathcote, Storesletten, and Violante (2004). The key features of the model 

economy applied in this study are that (i) there are two economic decision makers: 

households and firms; (ii) the model consists of a large number of heterogeneous 

households; (iii) the households face both uninsurable earning shocks and aggregate 

economy shock over their lifetimes; (iv) the households accumulate capital as 

precautionary savings against uncertainties or sudden changes in the economic 

environment and also as investments with an expected rate of return to ensure their higher 

future income.

3.2.1 The Households

The model economy is populated by overlapping generations of economic agents. In each 

period a large number of a new generation is bom with identical preferences and identical 

initial capital stocks. However, agents differ in their labor productivity. Each individual
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from generation t lives for a maximum of N  periods and is subject to mandatory 

retirement at age N-I then each agent dies at age N. At any time t, a set of agents is 

indexed by h e H =  (0, 1, 2, ... , N-1}. A typical agent bom in period t solves the 

problem as given by

not certain. The model uses (ph to denote the conditional probability of surviving from 

age h-1 to h. The unconditional probability of surviving up to age h is 

therefore = n * =0̂ >.. The period utility function is from the family of constant relative 

risk aversion (CRRA) and invariant to time and generation:

where p  is the Arrow-Pratt coefficient of relative risk aversion and m is the weight

parameter on leisure.

The model also assumes an incomplete market framework in which agents are 

unable to fully share risks through financial and insurance securities. To ensure their 

future income against those risks, they hold capital as precautionary savings over the life 

cycle. In addition, agents are not altruistic. They consume all of their available income in 

the last period N; thus, there are no bequests in equilibrium.

max
(1)

where c is consumption and I are leisure hours. In addition, the lifetime for each agent is
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The budget constraints for each agent bom at time t of any time t+h where h e H  

= {0, 1,2, ..., N-l} are

for N-l periods: c‘t+h + k ‘t+h+1 < (1 + rt+h -  S )k ‘t+h + wt+h A ‘t+h n ‘t+h, (2)

for /  periods: c\+h + k \+h+l < (1 + rt+h -  S )k ‘t+h, (3)

where k  is capital holding. The initial capital holding kt is set to zero, and the capital 

holding at the end of the last period, kt+N, is also equal to zero. The real rate of return r 

is the pre-tax return to capital or savings, w is the real labor wage rate, and S  is the 

depreciation rate of capital. The individual’s working hours, n, is exogenously fixed in 

this model. Accordingly, working agents have both labor income and capital income, 

while retirees have only one source of income from the capital investment.

In addition to age heterogeneity, agents also differ by their labor efficiency 

endowments, A ‘t+h. This idiosyncratic labor productivity is a combination of three 

different types of labor market shocks. The study follows Heathcote, Storesletten, and 

Violante (2004) and Storesletten, Telmer, and Yaron (2004a, 2004b) to calibrate the 

agent’s labor efficiency.

Log of labor efficiency endowment for a working individual is defined as:

ln(4 \+h) = Kh + z  + n ‘t+h + »t+h > (4)
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where Kh is the deterministic hump-shaped profde of labor productivity over the life

cycle. Additionally, the labor efficiency endowment of each working agent is 

fundamentally driven by three stochastic components: fixed effect, persistent and 

transitory components.

The fixed effect, x ~  N iid(0 ,a2x) ,  represents the individual’s permanent skills

such as innate ability received at birth that remains throughout the lifetime. At the time of 

labor market entrance, each individual possesses abilities or characteristics that partially 

determine his/her own labor productivity. Hence, the fixed effect is invariant with age 

and time.

The persistent component, tj‘l+h, varies across individuals in any period t+h. It 

also follows a first order auto-regression (AR [ l] )22:

V‘t+h = W t+h-x+<0,+h’

where oj1+h ~ N iid(0 ,a l), and rj0 = O.The last component in equation (4) is the transitory 

component, ut+h ~ Niici (0, er^), which agents receive each period, and this also helps to

minimize measurement error in wages.

All three types of idiosyncratic shocks are included to produce labor income that 

closely replicates actual income data from the PSID. Since each agent at any time t+h 

responds differently to shocks, by incorporating the shocks into the model, the study can

22 A first-order autoregression (AR[1]) process is common practice in studying the persistent component in 
labor wages process, as for example in Heathcote, Storesletten, and Violante (2004) and Storesletten, 
Telmer, and Yaron (2004a, 2004b). Specifically, Heathcote, Storesletten, and Violante (2004) observe the 
decline in the autocorrelation function o f wages at an approximately geometric rate over time. They also 
find strong life-cycle patterns in the unconditional variance o f wages.
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generate the differences in the labor-income process. It is of particular importance to the 

study because labor income is the major source of income for the working agents and the 

working poor (Sawhill, 1988).

3.2.2 The Firms

Firms produce goods by combining aggregate capital and labor inputs based on a 

constant return to scale production function. The production function is concave and 

increasing with respect to both labor and capital. The aggregate output is subject to 

variation from one period to another due to an aggregate productivity shock, which 

fluctuates stochastically and exogenously over time. The aggregate output is produced 

based on a Cobb-Douglas production technology:

Y, = Z,FIK „A,N ,],

Y, = Z l (Ki r ( A lNl ) ' - \

where Yt is the aggregate output at time t,K t — lLNh~^k^h is the aggregate capital stock at 

time t, and AtNt = Y ,^A '~hn‘~h represents total effective labor input at each time t. The 

parameter a  denotes capital’s share in output satisfied 0 < a  < 1. Additionally, the model 

assumes that an exogenous level of total factor productivity, z t = log(Z() follows a first- 

order autoregressive (AR[1]) process:

z t =<!>z ,~ x + (Jz £ n
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where a z is the variance of total factor productivity (TFP) shock and greater than zero.

The term s t is distributed normally with mean zero and unit variance.

Under competitive market conditions, all productive factors are paid their 

marginal product values. The marginal productivity of an effective labor hour (MPL) is, 

thus, the real wage rate of each worker.

w, = ( 1  -  a )Z t(Kt )a (AtN ty a ■

The marginal productivity of a unit of capital (MPK) equals the real rate of return to 

capital.

rt = aZt (Kty - l(AtN t)l~a .

3.2.3 Characterization of Equilibrium

A typical agent who lives for N  periods, make choices of consumption, savings, and 

leisure over his or her life. Agents make economic decisions to maximize the objective 

function (1) subject to budget constraints (2) and, (3) given the stochastic process for 

labor productivity as well as the real prices of their labor, w, and capital, r. The dynamic 

programming problem of a household bom at time t at time t+h is:

v* O L , St+h) = max|u(c,'(/l, l ‘l+h) + [ 3 Et+h [vh+l (s't+h+],St+h+l ) ] | ,
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where = {k,t+h,rj,t+hix t}and Snh = {ul+h, z t+h} subject to:

c‘t+h + K +h+ 1 ^  (1 + r,+h ~ S )k ‘+h + wt+h A ‘t+h n ‘t+h,

^ { A ‘t+h) = Kh + x+ 'n tt.H+vt+h-

When time t+h > I, households will retire and exit from the labor market. As a result, the 

retired households have only one source of income from their capital savings. The study 

sets the model as a closed economy and defines its equilibrium as follows.

Definition of Competitive Equilibrium

A recursive competitive equilibrium is a set o f  (i) household consumptions 

|{c/ * l :  |=o and capital allocations  ̂}^()' j” (), (ii) pricing functions {wt rt Q, (Hi) 

aggregate production plans fo r  firms \K t , At N , }“ 0, and (iv) value functions 

{ K ( o e £  0 given the stochastic process fo r  A and Z, initial capital stocks, as well as

labor allocations ^fl‘, h }̂  0' }” 0 > such that, given period 0 capital stocks, the following

conditions are satisfied for all t:

1. The individual and the aggregate exhibit consistent decision-making behaviors. 

Thus, the supply ofproductive factors is equal to the firms ’ demand:

K t = Z t l K \ a n d  AtN t = A ‘t~hn1̂ .

2. The allocations are feasible:
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C,  + K l +l - ( l - S ) K ,  = Z t ( K , r ( A t N t r a ,

where Ct = ’Z ^ c ‘f h.

3. Firms maximize their profits or stock market value at each period:

Kt = m ax\zt (Kt)a(AtN t )x~a - r tK t - w tA,Nt ]

and also pay competitive factor prices, which are equal to the factors ’ marginal 

productivities.

4. Given the law o f motion fo r  the capital stocks, the price function, initial 

conditions, and the transitions fo r  the stochastic states, v is the solution o f  the 

following problem:

vh(t + h) = maxju(c'+/i, l j h) + p  ̂  Et+h [vh+l(t + h +1)]|,

subject to:

(i) the terminal condition vN (l) = 0fo r  all t;

(ii) non-negativity conditions c‘, c‘l+h, k ‘t+h > 0fo r  all t and h;

(Hi) the initial capital stock, k't = 0, and the terminal capital stocks, k ‘+N = 0

fo r all t; and

(iv) the budget constraints.
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Based on the definition of the competitive equilibrium and specifications for preferences 

and technology, the optimal behavior of the household ensures the following inter­

temporal Euler Equations and budget constraints at each time t+h for each agent t\

.'P
u \ c ‘,+h ) =  E t+h { u ( c ‘t+h+x )(1 + r t+k+l -  d ) ,

'P

(c'M r p( i u r " - p> m e , ,  ( i+ r„ lt, -<?>},

\ = P-J±l e ,
'Pi

t+h (6.1)

where a lifetime budget constraint of working households for N-I periods is,

C t+h + 3 ) k t+h + W t ^ t + h n t+h ^ t+ h +1’ (6.2)

and lifetime budget constraint of retired households for I  periods is,

c 't+h = ( l + r t+h ~ s ) K + h - (6.3)

Equations (6.1) -  (6.3) must hold at any time t for each agent bom at time t-h, where h

H.
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3.3 Calibration and Solution Method

3.3.1 Calibration

The calibration strategy is to build a model economy that can replicate certain properties 

of the U.S. economy in the sample periods of 1968-1996, on average. This section also 

discusses the parameters, the functional forms, and the calibration targets chosen for the 

model economy.

Demographics

In the model, the life cycle of households, N, is set to 30 periods. Each period 

represents two calendar years. Households start making economic decisions at age 20 and 

work for 23 periods or until 65 years of age. Then they enjoy their retirement time, I, for 

seven periods beginning at age 66. The terminal age is, thus, at 80. The retirement age is 

set to match the age range in classifying old households in the PSID.

Households face the probabilities of survival presented in Table 3-1. These values 

are converted from the annual mortality probabilities taken from the U.S. Life Table of 

the National Center for Health Statistics (1992) to fit the biannual model of N, 30 periods.

Preferences

The study borrows the discount factor f i  of 0.962 from Heathcote, Storesletten, 

and Violante (2004) and Storesletten, Telmer, and Yaron (2004a).23 Based on the model 

setting, households can only use capital holdings or wealth to self-insure against

23 These two studies calibrate the model’s wealth distribution to match the U.S. aggregate wealth/income 
ratio for the bottom 99 percent wealth quantile based on the ratios from Table 6 in Diaz-Gimenez, 
Quadrini, and Rios-Rull (1997) and Table 3 in W olff (2000).
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uncertainties; thus, it is necessary to choose the discount factor value that best reflects 

significant features of the wealth distribution. As shown in their studies, with this value 

of the discount factor, their model’s aggregate wealth/income ratio matches that of the 

poorest 99 percent of households in the U.S. economy. The reason for leaving out the 

richest 1 percent of U.S. households is to be consistent with the available income data 

from the PSID, which usually contains undersamples of this top 1 percent.24

The Arrow-Pratt coefficient of relative risk aversion, p , is equal to 1.44. For the 

weight parameter on leisure, m, the study follows Hendricks (2004) and sets it equal to 

0.5 so that the average fraction of time endowment devoted to the aggregate labor market 

is two-thirds. Assuming eight hours per day for sleep, the households spend the rest of 

the day on both market and personal activities.

Production Technology

The study follows the literature in choosing production functional form and

parameters. A Cobb-Douglas aggregate production function; Yt = Z t(Kt)a (AtN t)l~a ,

is used in the model. This is consistent with the notion that, in the U.S., there is no trend 

in the productive factor shares after World War II. The capital share in aggregate output 

parameter, a, is set to 0.33, and the annual depreciation parameter, 5, is equal to 6 

percent. Thus, the model’s depreciation rate is 11.64 percent or [1 - (1 - 0.06) ].

Following most studies, particularly Fowler and Young (2004), the parameters of 

the stochastic process of aggregate technology are selected based on an autocorrelation of

24 This notion is supported by the study from Juster, Smith, and Stafford (1999). They confirm that the 
PSID dataset can precisely characterize the wealth distribution o f households in the bottom 99 percent 
quantile in the U.S.; however the dataset does not contain sufficient samples for the wealthiest 1 percent o f  
the U.S. households.
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50 percent of output. This implies that the total factor productivity shock, crz, equals 

0.01. The model’s autocorrelation coefficient for the output, <f), is equivalent to 0.25 or 

[0.52].

Table 3-1: Calibrations for Survival Probabilities

Probability Value Probability Value Probability Value

9o = 1.00000

9x = 0.99831 9xx = 0.99598 9 2x
= 0.96702

<Pi = 0.99807 9x2 = 0.99486 9 22 = 0.95906

<Pi = 0.99785 <PX3 = 0.99349 923 = 0.94926

9%4 = 0.99783 9X4 = 0.99166 924 = 0.93920

<Ps = 0.99809 9X5 = 0.98920 925 = 0.92939

9o = 0.99832 9X6 = 0.98640 926 = 0.91814

9 l = 0.99825 9x1 = 0.98390 9 21 = 0.90497

9% = 0.99795 9x 8 = 0.98120 9 2 8 = 0.88941

99 = 0.99750 9X9 = 0.97757 929 = 0.87208

9x 0 = 0.99686 920 = 0.97286 930 = 0.85319

Note: <ph denotes the conditional probability of surviving from age h-\ to h, where h = 1,..., 30.

Individual Productivity Process

The deterministic age profile of labor productivity, Kh is calibrated so that the

model’s consumption profile matches the hump-shaped consumption profile over the life 

cycle (Fernandez-Villaverde and Krueger, 2002; Stroresletten, Telmer, and Yaron, 

2004a). At the final steady state of the model economy, this deterministic hump shape of 

labor efficiency thus entirely determines the individuals’ wage processes. In other words, 

under an environment of certainty, the individuals’ wage profiles over their life cycle
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strictly follow the age profile of labor efficiency. Therefore, the study sets the model’s 

labor efficiency peaks at age 50-51 and expects that the model’s generated income profile 

would peak around these ages. This estimated profile is anticipated to be consistent with 

the hump-shaped income profile from Gourinchas and Parker (2002).

The parameters for the stochastic part of individual productivity process are 

selected and calibrated following Heathcote, Storesletten, and Violante (2004) and 

Storesletten, Telmer, and Yaron (2004b). The study borrows a persistent autocorrelation 

of if/ = 0.94 and specifically calibrates an equally weighted shock to persistent, fixed- 

effect, and transitory components (a 6j, a x, a u =0.0114). The purpose for the study in

assigning an equal value to these shocks is to use them as a benchmark in comparing the 

effects of individuals’ income processes and cyclical poverty when shock parameters are 

varied. It also allows us to observe changes in income processes of the poor and cyclical 

changes in their economic position in poverty. Table 3-2 presents a summary o f the 

benchmark model’s parameters.

Table 3-2: Calibration for Benchmark Model Economy

Preferences Production
Technology

Individual 
Labor Productivity

P =0.962 a = 0.33 ¥ = 0.94
P = 1.44 S = 0.1164 a x = 0.0114

w = 0.5 = 0.25 = 0.0114
n =2/3 = 0.0114 = 0.0114
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3.3.2 Solution Method: Perturbation Algorithm

The study employs the perturbation method of Gasper and Judd (1997) and Schmitt- 

Grohe and Uribe (2004) to solve the model economies for two reasons. First, the 

perturbation method has been shown to be the most effective for approximating the 

solution to a nonlinear general equilibrium model. Thus, this method fits the high 

nonlinearity setting of the model well, since the study focuses particularly on the effects 

of the stochastic processes from both labor-market and economy-wide environments 

through individuals’ income. These effects are likely to appear on the higher-order 

solution. Second, the perturbation method handles the complexity of heterogeneity in the 

overlapping generations model extremely well (Fowler, 2003). This is critical to the 

model with significant degrees o f heterogeneity; not only for age but also idiosyncratic 

labor efficiency shocks.

To solve the model, the series of the intertemporal Euler equation and budget 

constraints (6.1) -  (6.3) are reduced into the form:

F (F(k‘ k ‘ K K 7 7  A‘ ~)\N - 0t+h t \ n' l + h i n' t+ h + l’ 1^ t+ h - ’ 1^ t + h + \ ’ ^ i + h ’ /:'l+h+f>-rLt+h7> h=0

= 0  , (7)

where s';" = < ,‘ = { 0 .  SM = ( / „ „ « „ ,}  and

<7 = {(7z, a z , a u, a&l} . The reduced form of the Euler equation (7) obviously illustrates

complicated functions of aggregate and private capital holdings, economy-wide 

stochastic processes, and idiosyncratic labor productivity. The complication of this
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dynamic model can, however, be resolved by making the capital’s transition function that 

relates today’s state to tomorrow’s as a function of the individual and aggregate state 

vectors. The solution at each time t is then expressed as:

* £  = h a(b a), (8)

where B* = (St,s'~h,cr) and is the state of economy at time t. In other words, the

tomorrow’s individual capital holding depends upon today’s individual state and 

aggregate state o f the economy as well as a set of innovations occurring in both states.

Although agents are heterogeneous in age and labor productivity, they have to 

solve the same policy functions at each time period. For example, an agent bom at time 

M-l will optimize his or her policy function, which is the same policy function for an 

agent bom at time t. Accordingly, the aggregate capital at any time t, is then equal to

^ +1= s ^ h !(b ;) .

The solution equation (8) can now be approximated by the second-order Taylor 

series expansion such that:

H*(B:) = H£ + H a(AT( - K )  + H h2(zt - I )  + H h3(az - a z) + H h4(ktt h - P )  +

h 9V , - < t, ) +

hhl(Kt - K ) 2 + i H  **(*,- z ) 2 + ̂ H 3A3(crz - * z)2 + ....... +

J.
2
Ha2 (Kt -  K)(z,  -  z)  + H a3 (K, -  K) (a z - a z) + ......... +

H l 9(A‘t-h - A h)(az - a z ),

:H9,9K - ^ ) 2 +
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where H* = H(B?)|
B f= B *1 ’

H * =
dK,

H
B, =B

Scr„ B̂ B*

H u =
S2H(B*)
dKtdKt

i i 99H d 2H(B,A)

B f= B d° x d ° x

h a 2H(B,*) 
1,2 dKtdzt

52H(Bf)
n QQ =

B, =B
dA,~hd a z

B*=B*

The solution process is to solve for these coefficients starting from the lower-order 

coefficients and then moving up to the higher-order coefficients. All coefficients are then 

used to build an approximation toH A(B,A) . The expansions of state variables thus are 

perturbed around the deterministic steady states of the economy as the following, 

BA = { K , z , a z, k h, a 0),av,rfh, A h, a x}. The steady states are the most common

expansion points, since an economy will not deviate from its stable state when there is no 

uncertainty and no growth in the economy.

The study first finds the steady states by solving the certainty version of the 

equation (7) given by:

{F{sh, s h+\ S , S i<y)}I£ = 0 ,

where s h ={kh,rfh, A h] , s h+l = { P +1},

S = {z = 0 , K } , and <x = {crz = 0 ,<r = 0 , a v = 0,0^ =0}.
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At the steady state, the first perturbation coefficient of the expansion H* is equal to k h 

since k h = U h0 + R hl ( K - K )  + R h2( z - z )  +... + H hS9( A h - A h)(az - a x ) . To obtain the 

first-order coefficients, the study follows the fact that the expansion of the solution 

around k h must be set to zero. For instance,

0 =
0F(B*)

dK,
+

dF{B?) dH(Bf)

b ? = b '1 ^ K t+l dK, B̂ B*

by rearranging the equation, the solution for the first-order coefficient of the aggregate 

capital equals to

H? =

8F(  B?)
dK,

b ? = b ‘

3F(B?)
dKt+i

b ‘ = b a

The other first-order coefficients and the second-order coefficients are found in a similar 

fashion. In this study, the expansion of the solution is only at the second order, because 

the uncertainties or shocks in the model economy have at most second-order effects.

Finally, the model economies with different sets of individual labor shocks and 

aggregate shocks are simulated 1,500 times given all perturbation coefficients, 

{Hp,H f ,H*, . . . , , 1 1 *  2,..., H*2,H j*3 ,..., Hg> 9 . To avoid any transient dynamics, the 

first 100 of each model’s simulations are dropped.
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3.4 Modeling Results

3.4.1 Steady-State Profiles

Figure 3-1 shows the steady-state age profiles of income and consumption. The estimated 

profiles fit certain life-cycle facts from the literature. First, the income and consumption 

profiles appear to track each other the over life cycle, which is consistent with 

Gourinchas and Parker (2002). Moreover, the slope of the consumption profile is always 

less than that of the income profile (Stroresletten, Telmer, and Yaron, 2004a). Second, 

the model labor income profile under a certainty economy is hump-shaped, peaking at 

age 50-51. This is consistent with the finding of Gourinchas and Parker (2002). The 

steady state total income thus is a hump-shaped profile and peaks at age 64-65, right 

before retirement.

Last, the model age profile of consumption is also hump-shaped, and the peak 

occurs at age 58-59, roughly 31 percent higher than at age 23. The difference in 

percentage between the peak and at age 23 is perfectly in the literature range of 30 to 40 

percent, while the model peak deviates from the fact by only two model-periods. These 

results are fairly consistent with Femandez-Villaverde and Krueger (2002) and 

Stroresletten, Telmer, and Yaron (2004a). The deviation from the fact found in the data is 

potentially due to the assumption of a fixed labor supply and the omission of taxation.
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Figure 3-1: The Steady State Age Profiles of Income and Consumption.
The profiles apparently are hump-shaped and track each other over the life 
cycle.

3.4.2 Benchmark Model

Equal shock values to total factor productivity (TFP) and three components of labor 

productivity are assigned for the benchmark economy model (crz,cr x ,<r(g,cru = 0.0114).

The model is calibrated to achieve the target level of volatility in aggregate output at 

0.02. In each period, the model agents realize the same exogenous TFP shock and face 

idiosyncratic labor-market uncertainty that directly affects individuals’ total labor 

efficiency and then their labor income. To cope with all shocks in the economy, the

2.7

2 .3

1.9

1.5
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agents decide to save or hold capitals, which partially determine the next period’s 

income. Table 3-3 reports the benchmark profiles across different age groups. The 

benchmark income and consumption profiles maintain the same prominent hump-shaped 

characteristics as those at the steady state.

Table 3-3: The Benchmark Income, Consumption, and Capital Savings across Ages

Age Group
Income Consumption Capital Savings

Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.

20-21 0.5453 0.0134 0.4801 0.0018 0.0652 0.0119
22-23 0.6186 0.0237 0.4886 0.0027 0.1300 0.0212
24-25 0.6912 0.0343 0.4971 0.0049 0.1941 0.0302
26-27 0.7632 0.0447 0.5058 0.0065 0.2575 0.0392
28-29 0.8350 0.0546 0.5147 0.0079 0.3204 0.0477
30-31 0.9063 0.0645 0.5237 0.0093 0.3826 0.0561
32-33 0.9768 0.0738 0.5330 0.0106 0.4437 0.0642
34-35 1.0468 0.0829 0.5426 0.0120 0.5042 0.0719
36-37 1.1163 0.0914 0.5521 0.0132 0.5641 0.0791
38-39 1.1862 0.0994 0.5617 0.0144 0.6245 0.0860
40-41 1.2571 0.1067 0.5711 0.0156 0.6860 0.0921
42-43 1.3314 0.1136 0.5805 0.0169 0.7509 0.0977
44-45 1.4125 0.1205 0.5895 0.0183 0.8231 0.1031
46-47 1.5074 0.1266 0.5981 0.0195 0.9094 0.1080
48-49 1.6341 0.1325 0.6060 0.0208 1.0281 0.1125
50-51 1.8686 0.1396 0.6130 0.0223 1.2556 0.1181
52-53 2.0193 0.1428 0.6189 0.0235 1.4003 0.1201
54-55 2.1498 0.1433 0.6239 0.0243 1.5259 0.1196
56-57 2.2744 0.1425 0.6277 0.0251 1.6467 0.1179
58-59 2.4001 0.1402 0.6298 0.0259 1.7703 0.1147
60-61 2.5317 0.1365 0.6297 0.0265 1.9018 0.1103
62-63 2.6738 0.1318 0.6272 0.0271 2.0467 0.1048
64-65 2.8319 0.1254 0.6212 0.0274 2.2106 0.0981
66-67 2.4584 0.1043 0.5170 0.0219 1.9415 0.0825
68-69 2.1592 0.0890 0.5052 0.0207 1.6540 0.0684
70-71 1.8396 0.0752 0.4900 0.0199 1.3495 0.0553
72-73 1.5010 0.0621 0.4713 0.0194 1.0296 0.0427
74-75 1.1452 0.0489 0.4488 0.0191 0.6964 0.0298
76-77 0.7746 0.0348 0.4223 0.0189 0.3524 0.0158
78-79 0.3919 0.0187 0.3919 0.0187

Std. (f) = 0.020 Model Poverty Threshold = 1.37197
Note: Model poverty threshold is set to one-half of the median income.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



74

To analyze poverty and its cyclical behavior at the aggregate and across age 

groups, this chapter applies the same procedures in measuring and calculating the SST 

poverty intensity index and an economic poverty position (EPP) as described in chapter

2. The agents are categorized into three age groups as young, middle-aged, and old 

households alive in periods 1 to 5, 6 to 23, and 24 to 30, respectively. The age ranges in 

the model are entirely comparable with the criteria employed in the data analysis. To this 

end, the model poverty threshold is set equal to the commonly accepted criterion of half 

the median income (Osberg and Xu, 2000). This poverty threshold is also used for all 

other model economies.

Table 3-4: Benchmark Cyclical Behavior of Poverty and Economic Poverty Position

All Young Middle-Aged Old
Households Households Households Households

SST -0.649 -0.782 + 0.167
EPP 0.226 -0.045 + 0.127
Std.(Y) 0.020

Notes: The reported results are the correlation coefficients with respect to the log of GDP. + indicates no middle-aged 
households in poverty.

Table 3-4 shows the benchmark results. At the aggregate, the SST index is 

countercyclical with a correlation coefficient of -0.649 with respect to the log of the 

model GDP, indicating that good economic conditions lead to a decline in the degree of 

poverty intensity. Based on the structure and decomposition of the SST index discussed
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in Chapter 2, this moderate decline is predominantly caused by a fall in the poverty rate.25 

The business boom obviously lifts up the households’ income and, consequently, helps 

some poor households move across the poverty threshold. However, it may produce an 

adverse effect on the income distribution of the remaining poor. As a result, they indeed 

become worse off. Shown in Figure 3-2, the EPP presents a slight procyclicality (upward 

to the northeast).

Figure 3-2: The Cyclical Behavior of Benchmark Poverty Intensity and 
Economic Poverty Position. The SST index is apparently countercyclical, 
while the EPP measure shows no clear relationship.

The cyclical behavior of the SST index and the EPP across age groups shows 

diverse directions as shown in Table 3-4 and Figure 3-3. This suggests that households 

respond in their own ways to a given set of benchmark shock parameters. Young 

households are more sensitive to economic conditions than their counterparts. The 

economic boom leads to a significant decrease in poverty intensity among the young with

25 Any movement in the SST index can be caused by movement in the poverty rate (Rate), the economic 
poverty position (EPP), or both.
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a correlation coefficient of -0.782 and marginally improves their economic poverty 

position. Simultaneously, old households appear to fare worst given the same set of 

productivity shocks during the economic expansion. They experience a slightly greater 

extent of poverty intensity and a modest deterioration in their economic position. The 

procyclicality of the SST index and the EPP for old households is due to their income 

structure. When retired, they rely solely on capital savings, which are used up in the last 

period. Finally, the benchmark economy model is not able to account for the cyclical 

behavior of the SST index and the EPP for middle-aged households found in the data.

Evidently, the simulated benchmark model can successfully account for the 

cyclical behaviors of the SST and the EPP measures for the young and the old 

households. However, the model is less effective in capturing the countercyclicality of 

the EPP at the aggregate level. This is possibly due to the absence of the middle-aged 

households in poverty. On the other hand, it is worth noting that the conflicting cyclical 

relationship of the two poverty indicators is consistent with the existing issue of poverty 

measurement. It reinforces the essence of using a more comprehensive poverty measure 

to better assess economic outcomes of business cycles across the poor population, which 

is frequently invisible from the perspective of the poverty rate measure.
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Young Households

tuariliu..
m m *

Old Households

Notes: The left panel shows the cyclical behavior o f  the SST index. The right panel shows the 
cyclical behavior o f  the econom ic position o f  the poor (EPP).

Figure 3-3: The Cyclical Behavior of Benchmark Poverty Intensity and the 
Economic Poverty Position across Age Groups. For the young and the old 
households, the cyclical behaviors of the SST and the EPP obviously show 
conflicting patterns given the same exposure to TFP and idiosyncratic 
labor shocks.

Even though the benchmark economy model is unable to capture all features of 

cyclicality of poverty observed in the data, the study intends to use the benchmark 

findings as points of reference against the results from alternative combinations of 

productivity shock parameters. The study basically aims to quantify the direction of any 

movement in cyclical behaviors of the SST index and the EPP measure away from the 

benchmark to identify potential underlying shocks that produce the cyclicality of poverty 

observed in the data.
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3.4.3 The Role of Productivity Shocks

This section examines how innovations to productivity components influence the cyclical 

behavior of the SST index and the EPP through precautionary savings. The effects on 

individuals’ capital holdings are represented by the perturbation coefficient with respect 

to the shock in the model. It is worthwhile to discuss the role of technology and labor 

productivity before considering various combinations of productivity innovations for the 

model. Table 3-5 illustrates the parameters applied in this section.

Table 3-5: Productivity Shocks for Model Economy Experiments

Pure TFP Shock 
Model

Pure Fixed Effect 
Model

Pure Persistent Shock 
Model

Pure Transitory Shock 
Model

crz = 0 . 0 1 8 2 <7z = 0 .0000 <xz = 0.0000 c7Z = 0 .0000

<?z =  0.0000 <y x =  0.0355 o x = 0 .0000 crz =  0 .0000

a  = 0 .0000O) a  = 0 .0000O) crm =  0.0455 <ya  = o.oooo
rr = 0 .0000^ V a  =  0 .0000

V <JV =  0 .0000 a v = 0 .0455

I) The Cyclical Effect o f Pure Total Factor Productivity (TFP) Shock

In the model economy, only TFP shock exists as total productivity uncertainty. The shock 

influences the economy through the individual’s capital savings, which in turn determines 

aggregate capital savings and aggregate output. In the meantime, this shock indirectly 

affects agents’ labor income via the real wage rate. Under this model setting, agents’
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labor efficiencies are determined by the age profile of labor productivity, K h . The 

innovation of the TFP is equal to <j= 0.0182.26 The findings are as follows.

(i) Table 3-6, which summarizes the distribution results of each productivity shock 

model, shows that the standard deviation of aggregate output is significantly 

high under this model economy in spite of a small value of the total shock to the 

economy. This suggests that the TFP is a significant determinant of cyclical 

fluctuations in output.

Table'3-6: The Cyclicality of Poverty and the Economic Poverty Position: Pure Shock 
Models

Pure TFP Shock 
Model

Pure Fixed-Effect 
Model

Pure Persistent 
Shock Model

Pure Transitory 
Shock Model

All Households

SST -0.920 -0.572 -0.206 -0.255
EPP 0.303 0.336 0.187 0.097
Std.(F) 0.028 0.023 0.024 0.008

Young Households

SST -0.943 -0.745 -0.663 -0.284
EPP -0.192 -0.107 -0.092 -0.031

M iddle-Aged Households

SST + -0.401 * +

EPP + -0.217 * +

Old Households

SST 0.277 0.396 0.228 0.167
EPP 0.281 0.182 0.064 0.166

Notes: The reported results are the correlation coefficients with respect to the log o f  GDP. +  indicates no m iddle-aged  
households in poverty. * indicates only one household in poverty in the econom y m odel and thus no correlation 
coefficient.

26 In this model, the TFP shock is 40 percent o f  total productivity shock in the model (0.0455). Therefore, 
under the pure TFP shock setting, the value o f  0.0182 is the highest possible value for this model economy.
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V
Young Households

#.928 0.030 9.032 0.026 0.030 0.032
IGOP ICDP

Old Households

Notes: The left panel shows the cyclical behavior o f  the SST index. The right panel shows the 
cyclical behavior o f  the econom ic position o f  the poor (EPP).

Figure 3-5: The Cyclical Behavior of Poverty Intensity and the Economic 
Poverty Position across Age Groups from Pure TFP Shock Model. The 
behaviors of the SST index and the EPP measure of the young households 
are strongly countercyclical, while those of the old appear procyclical.

(ii) The TFP shock clearly causes an obvious cyclicality pattern of the SST index 

and the EPP measure both at the aggregate and across different age groups as 

shown in Figure 3-4 and Figure 3-5, respectively. For instance, the SST index 

for the young households is very strongly countercyclical with the correlation 

coefficients of -0.94. In addition, the countercyclicality of the EPP is fairly 

strong with the correlation coefficient of -0.192 compared to the same statistic 

from the other model economies. The young seem to experience great 

fluctuation in their EPP in this pure TFP shock economy.
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(iii) Under the pure TFP shock setting, the procyclicality of the EPP for old poor 

households appears to be very strong with a correlation coefficient of 0.281. In 

addition, its procyclical behavior is even more pronounced than that of the SST 

index. This suggests that there could be an unfavorable redistribution of income 

away from the old households.

(iv) The pure TFP shock economy model is less effective in accounting for the 

cyclical behavior of poverty for the middle-aged households.

II) The Cyclical Effect o f Pure Fixed-Effect Shock

In this model, a fixed-effect shock is the only source of uncertainty in the economy. Each 

agent has his or her own permanent skills, which are determined at birth, and these 

individual skills are maintained throughout the life cycle. The agents across age groups 

now differ from each other in individual fixed effects. Put differently, labor efficiency 

varies across individuals. The fixed-effect shock thus affects agents’ labor income 

directly through their labor efficiencies. The innovation of the fixed-effect shock is set to 

a x = 0.0355.27 The findings are as follows.

(i) Table 3-6 shows that the large shock of a fixed effect produces merely moderate 

volatility of the aggregate output at 0.023. Under this model economy, the 

agents differ in their own abilities and skills determined at birth, which in turn 

determine the agents’ lifetime labor income. For instance, the agents with

27 In this model, the fixed effect shock is 78 percent o f  the total productivity shock in the model (0.0455). 
Under the pure fixed-effect shock setting, the value o f 0.0355 is the highest for this model economy.
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fewer-skills would have low labor productivity and thus earn less labor income. 

Even though the agents choose to engage in precautionary savings behavior, 

they can partially ensure their future consumption and income through savings 

throughout the life cycle. As a result, we can observe a life cycle of cyclical 

poverty behavior. It is important to recognize the role of a fixed-effect shock for 

the presence of middle-aged households in poverty.

(ii) Figure 3-4 displays the cyclicality of the SST index and the EPP, which 

illustrates the fact that agents’ labor efficiencies are relatively dispersed, as is 

their labor income. As a result, the countercyclicality of the SST index at the 

aggregate appears to be weak, while the procyclicality of the EPP becomes 

notably stronger with a correlation coefficient of 0.336. This is probably due to 

unfavorable income redistribution toward the agents with inferior skills.

(iii) Under the pure fixed-effect shock setting, the model is able to account for the 

poor middle-aged households. Figure 3-6 displays the cyclicality of the SST 

index and the EPP across age groups, which clearly reflects the dispersion of the 

agents’ labor productivities. Evidently, the countercyclicality of the SST index 

for the young is relatively stronger compared to the patterns o f their older 

counterparts. For middle-aged poor households, the SST index and the EPP are 

countercyclical with the correlation coefficients of -0.401 and -0.217, 

respectively (Table 3-6).

(iv) It is quite clear from Figure 3-6 that older agents are least fortunate in this 

economy. The behavior of the SST index and the EPP with the correlation
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coefficients of 0.396 and 0.182, respectively, appears to display stronger 

procyclicality relative to the other model economies.
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Notes: The left panel shows the cyclical behavior o f  the SST index. The right panel shows the 
cyclical behavior o f  the econom ic position o f  the poor (EPP).

Figure 3-6: The Cyclical Behavior of Poverty Intensity and the Economic 
Poverty Position across Age Groups from Pure Fixed-Effect Model. The 
fixed effect as the sole source of uncertainty in the economy has a more 
pronounced effect on middle-aged agents than other types o f shocks.
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In this setting, the agents experience a persistent shock as a single source of uncertainty. 

The persistent shock directly affects the agents’ labor productivities, which become 

varied across individuals in any period. The individuals differ from each other in their 

labor efficiency and therefore in their labor income processes. The innovation to the 

persistence of labor efficiency is set to cra = 0.0455. The findings are as follows.

(i) Table 3-6 shows that a large persistent shock generates a high standard 

deviation of the aggregate output at 0.024. It is the second highest among the 

four model economies.

(ii) Figure 3-4 displays the cyclicality of the SST and the EPP measures, which also 

reflects the dispersion among the agents’ poverty intensity and their economic 

position in poverty. The higher persistent shock not only makes the SST index 

significantly less countercyclical (with a small correlation coefficient of -0.206) 

but also makes the EPP less procyclical.

(iii) Under the pure persistent shock setting, the model is still unable to account for 

the middle-aged households. There is only one household in poverty. Figure 3-7 

displays the cyclicality of the SST and the EPP measures across all age groups, 

which certainly reflects the dispersion of the agents’ labor productivities.

(iv) The persistent shock produces less procyclicality of the EPP with the correlation 

coefficient of 0.064 for the old households, indicating less fluctuation in their 

economic poverty position.
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Notes: The left panel shows the cyclical behavior of the SST index. The right panel shows the 
cyclical behavior of the economic position of the poor (EPP).

Figure 3-7: The Cyclical Behavior of Poverty Intensity and the Economic 
Poverty Position across Age Groups from Pure Persistent Shock Model. 
The EPP measure of the young and the old households appears to be less 
procyclical.
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In this model, the transitory shock represents a sole source of uncertainty in the economy. 

Each agent receives the shock in each period. This shock also enters into the agents’ 

labor-income processes via their labor productivity. The transitory shock is set to <ru =

0.0455. The findings are as follows.

(i) Table 3-6 shows that the greater transitory shock produces a very small standard 

deviation (only 0.008). It leads to a considerable decline in the volatility of the 

aggregate output compared to the previous three models. Under this model 

economy, the agents seem to successfully insure the transitory risk through their 

precautionary savings.

(ii) Figure 3-4 displays the unclear cyclicality of the SST index and the EPP, since 

the agents can insure against the risk easily via the savings. However, from 

Table 3-6, the higher transitory shock apparently causes the behavior of the SST 

and the EPP measures to become less volatile at the aggregate level.

(iii) Table 3-6 and Figure 3-8 show that, under the pure transitory shock setting, the 

SST index and the EPP for the young become significantly less countercyclical 

with the correlation coefficients of -0.284 and -0.031, respectively. In contrast, 

the procyclical of the EPP for the old households appears to be strong with the 

correlation coefficient of 0.166 relative to the pure persistent case.

(iv) The pure transitory shock model economy is less successful in explaining the 

cyclical behavior of poverty for the middle-aged households.
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Notes'. The left panel shows the cyclical behavior of the SST index. The right panel shows the 
cyclical behavior of the economic position of the poor (EPP).

Figure 3-8: The Cyclical Behavior of Poverty Intensity and the Economic 
Poverty Position across Age Groups from Pure Transitory Shock Model. 
The transitory shock appears to have no clear cyclical effect on the SST 
index and the EPP measure since the risk can be easily insured against by 
the model agents.

V) A Summary o f the Role o f Productivity Shocks

The role of each shock is summarized as follows. First, the TFP shock produces the 

highest fluctuation in output and in the cyclical behavior of the SST and the EPP 

measures for young households. Second, the fixed-effect shock is the most important for 

the cyclical behavior of poverty measures for middle-aged households. Third, the 

persistent shock has a more prominent effect on the cyclicality of the EPP for old
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households. Last, it appears that all types of agents can mitigate the impacts of the 

transitory shock via savings so that it generates the lowest volatility in aggregate output.

3.4.4 Productivity Shock Experiments

This section investigates how the cyclical behaviors of the SST index and the EPP change 

against the benchmark cyclicality results when the shock parameters are varied. It is clear 

from Table 3-4 and Figure 3-2 that each productivity shock produces a distinct cyclical 

effect with specific magnitude on the SST and the EPP measures. The shocks to the TFP 

and fixed effect generate a greater fluctuation in output and a higher magnitude of the 

countercyclicality and procyclicality of poverty relative to the outcomes from the 

uncertainty in persistent and transitory components of labor efficiency. Thus, the TFP and 

fixed-effect shocks are more likely to play a critical role in creating fluctuations in output 

and poverty cyclicality in the model economy. For transparency and to minimize the 

complexity in searching combinations, the study adjusts the parameter values by 

changing the parameters’ weight representing the contribution of each shock to the 

aggregate productivity uncertainty. The assigned weights are integers - 10 percent, 20 

percent, 30 percent, and 40 percent - and the total weight sums to 100 in all twenty-four 

simulations of the model economy.28 This procedure intends to find two sets of shock 

parameter combinations that can assimilate the cyclical behaviors o f poverty observed in 

the pre-1984 and the post-1984 periods.

28 The number o f combinations o f four choices equals four factorial, (4! = 24).
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Variation in the shock parameters generates changes in the cyclical behavior of 

the SST index and the EPP measure that differ from the benchmark results. For the 

purpose of comparison, the model economies and the cyclical behaviors of poverty are 

classified into two types of economy: (i) an economy with high output volatility (greater 

than 0.02) and (ii) an economy with low output volatility (less than 0.02). The output 

fluctuation of 0.02 is of the benchmark simulated economy. The economy with high 

fluctuation in output represents the pre-1984 period, while the low output volatility 

economy characterizes the post-1984 period. The models that best describe the cyclical 

behaviors of poverty for both periods are presented in this section. The values and 

weights of shock parameters for the chosen models are summarized in Table 3-7.

Table 3-7: Values and Weights of Productivity Shocks for Model Economy Experiments

Productivity
Shock

Benchmark Mix I: High Model Mix II: Low Model

Weight Value Weight Value Weight Value

0.25 0.0114 0.30 0.0137 0.10 0.0046

0.25 0.0114 0.40 0.0182 0.20 0.0091

0.25 0.0114 0.10 0.0046 0.30 0.0137

0.25 0.0114 0.20 0.0091 0.40 0.0182

Notes: Weight column represents the contribution of each shock to the aggregate uncertainty.

A) Mix I: High Output Volatility Model

As expected, the higher innovations of TFP and fixed effect along with the lower 

uncertainties in persistent and transitory components of labor efficiency cause the
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economy output volatility to increase (0.024 compared to 0.02 of the benchmark model). 

The cyclicality of poverty generally becomes stronger, as shown in Table 3-8. Therefore, 

this model economy is considered representative of the pre-1984 period. It is important to 

note that the cyclical change column presents how the behaviors of the SST and the EPP 

measures of Mix I model differ from the benchmark model.

Table 3-8: The Cyclicality of Poverty and the Economic Poverty Position: Mix I Model

Benchmark Mix I Cyclical Change

All Households
SST ' -0.649 -0.661 More Counter
EPP 0.226 0.203 Less Pro
Std.(f) 0.020 0.024 Higher Volatility

Young Households
SST -0.782 -0.799 More Counter
EPP -0.045 -0.105 More Counter

Middle-Aged Households
SST + + NA
EPP + + NA

Old Households
SST 0.167 0.199 More Pro
EPP 0.127 0.129 More Pro

Notes: The reported results are the correlation coefficients with respect to the log of GDP. + indicates no middle-aged 
households in poverty. The Cyclical Change column shows the change in cyclicality from Benchmark to Mix I model.

B) Mix II: Low Output Volatility Model

The economy with a decline in TFP shock along with a moderate fall in fixed-effect 

uncertainty is likely to experience less fluctuation in output (0.014). Even though

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



idiosyncratic labor efficiency now constitutes more weights to the aggregate uncertainty, 

and hence in determining poverty cyclicality, it produces relatively less fluctuation in the 

cyclical behaviors of the SST and the EPP measures. The last column of Table 3-9 

presents the cyclical change of the measures between the benchmark and the Mix II 

models. Thus, this model economy is representative of the post-1984 period.

Table 3-9: The Cyclicality of Poverty and the Economic Poverty Position: Mix II Model

Benchmark Mix II Cyclical Change

All Households
SST ' -0.649 -0.361 Less Counter
EPP 0.226 0.216 Less Pro
std.(y) 0.020 0.014 Lower Volatility

Young Households
SST -0.782 -0.589 Less Counter
EPP -0.045 0.026 Less Counter

Middle-Aged Households
SST + + N/A
EPP + + N/A

Old Households
SST 0.167 0.233 More Pro
EPP 0.127 0.107 Less Pro

Notes: The reported results are the correlation coefficients with respect to the log of GDP. + indicates no correlation 
coefficient for middle-aged households. The Cyclical Change column shows the change in cyclicality from Benchmark 
to Mix II model.

C) Mix I  vs. Mix II

To quantify whether Mix I and Mix II models can potentially characterize the pre-1984 

and post-1984 periods, the changes in poverty cyclicality between these two models are
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compared with those found in the data. Table 3-10 presents the results observed in the 

data. For the purpose of this study, the changes are presented in terms of a direction of 

countercyclicality (either stronger or weaker). In the post-1984 period, less volatility in 

economic activities apparently accompanies stronger countercyclicality of the SST and 

the EPP measures. In other words, there is more fluctuation in poverty and well-being of 

the poor. The poor households, particularly the middle-aged and the old, become more 

sensitive to business cycles, especially during the economic downturn. However, there is 

an exception for young households who have much less responsiveness to business 

cycles.

Table 3-10: Data Cyclicality of Poverty and the Economic Poverty Position

Pre-1984 Post-1984 Countercyclical Change

All Households
SST -0.427 -0.755 Stronger
EPP -0.269 -0.593 Stronger
std.(y) High Volatility Low Volatility Lower

Young Households

SST -0.451 -0.353 Weaker
EPP -0.168 -0.087 Weaker

Middle-Aged Households
SST -0.241 -0.762 Stronger
EPP -0.245 -0.535 Stronger

Old Households
SST 0.102 -0.774 Stronger
EPP 0.285 -0.507 Stronger

Note: The standard deviations of Y are based on Stock and Watson (2003), who indicates high output volatility during 
the pre-1984 period and low volatility in output during the post-1984 period.
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Table 3-11 and Figure 3-9 display the models’ findings and the countercyclical 

changes between the two experimental models. In general, the countercyclicality of 

poverty appears to be weaker along with the decline in output volatility. Because, neither 

the Mix I nor the Mix II model is able to replicate a meaningful number of poor middle- 

aged households, their poverty cyclical behaviors are unobservable. The last column 

shows the model evaluation of whether the cyclical changes from the models are 

consistent with those changes in the data.

Table, 3-11: The Cyclicality of Poverty and the Economic Position of the Poor: 
Mix I versus Mix II

Mix I 
Model

Mix II 
Model

Countercyclical Change 

Mix I -> Mix II Pre-84 -> Post-84

Model
Evaluation

All Households
SST -0.661 -0.361 Weaker Stronger X

EPP 0.203 0.216 Weaker Stronger X

Std.(f) 0.024 0.014 Lower Volatility Lower Volatility V

Young Households
SST -0.799 -0.589 Weaker Weaker V
EPP -0.105 0.026 Weaker Weaker V

Middle-Aged Households

SST + + N/A Stronger N/A
EPP + + N/A Stronger N/A

Old Households
SST 0.199 0.233 Weaker Stronger X

EPP 0.129 0.107 Stronger Stronger V

Notes: The reported results are the correlation coefficients with respect to the log of GDP. + indicates no correlation 
coefficient for middle-aged households. The last column evaluates whether the countercyclical changes from the 
models match those changes found in the data. V denotes a match. *  represents no match.
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All Households

Notes: The left panel shows the results from Mix I: High Model. The right panel shows the results 
from Mix II: Low Model. For each group of households, the upper panel compares the cyclical 
behaviors of the SST index, and the lower panel compares the cyclical behaviors of the EPP 
measure.

Figure 3-9: The Cyclical Behaviors of Poverty Intensity and the Economic 
Poverty Position for All Households from Mix I Model and Mix II Model

According to the findings of the two experimental cases, the study can answer the 

first question posted at the beginning of the chapter. The decline in volatility of economic 

activities through the effects of saving behaviors can potentially explain the cyclical 

change of the EPP documented in chapter 2. The long expansion along with less 

fluctuation in the business cycle appears to have an effect on the households’ attitude 

toward uncertainty, specifically, middle-aged households. They are less sensitive to
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income shocks and then increase their consumption level, which in turn accumulating 

fewer retirement savings. Consequently, when old they are more responsive to an 

economic downturn. As shown in Table 3-11 and Figure 3-10, the old experience slightly 

higher fluctuation in their economic poverty position suggested by a stronger 

countercyclicality between the Mix I and Mix II model economies. Furthermore, the 

experimental models yield findings consistent with the data concerning the changes in 

countercyclicality of poverty between high and low volatility model economies for the 

young households. Even though they are not the principal concern of this current 

experiment, the findings confirm the validity of the model settings.

To observe which productivity shocks play an important role in the changes in 

households’ saving behaviors, the study considers how the contributing weight o f each 

shock to the aggregate uncertainty in the simulated economy varies between the Mix I 

and Mix II models. Table 3-12 presents the direction of how the weights of productivity 

shocks change.

Table 3-12: Changes in Weights of Productivity Shocks in the Model Economy

Productivity Shock Mix I Model Mix II Model Direction

0.30 0.10

0.40 0.20 £

0.10 0.40 f t

0.20 0.30 1>

Note: The numbers are the contributing weight of each shock to the aggregate productivity uncertainty. The direction 
column shows how the weight changes from the Mix I model to the Mix II model.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



S » .| |

% s *  >« %
1 ,0 9 ge

'nan • .«

V.5S9 1 R t
y*

Young Households

Old Households

Notes: The left panel shows the results from the Mix I: High Model. The right panel shows the 
results from the Mix II: Low Model. For each group of households, the upper panel compares the 
cyclical behaviors of the SST index, and the lower panel compares the cyclical behaviors of the 
EPP measure.

Figure 3-10: The Cyclical Behaviors of Poverty Intensity and the 
Economic Poverty Position across Age Groups from Mix I Model and Mix 
II Model
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Clearly there is a shift in shock parameters’ weights. The TFP and fixed-effect 

shocks increasingly play a less significant role in the economy. Simultaneously, the 

persistent and transitory shocks to idiosyncratic labor efficiency are becoming more 

influential in the aggregate uncertainty. Therefore, based on each shock’s characteristics 

summarized in section 3.4.3, the study suggests the following. The moderate increase in 

the transitory shock is responsible for the decline in output volatility. In addition, the 

significant increase in the persistent shock certainly increases the fluctuation in the EPP 

for the old households through their saving behaviors.

Evidently, the simulated models successfully account for the cyclical changes in 

the SST and the EPP measures for the young and partially explain the changes in poverty 

cyclicality of the old. The models unsuccessfully explain the cyclical changes at the 

aggregate level, most likely because of the absence of the middle-aged households in 

poverty, which largely accounts for the cyclical behaviors of the SST and the EPP 

measures in the data.

The current model setting has at least two limitations. First, the study cannot 

apply a sizeable amount of fixed-effect shock in spite of the fact that shock to fixed-effect 

is crucial in determining the middle-aged households in poverty. Second, additional 

reasons such as the assumption of a fixed labor supply and the omission of tax incentives 

need to be incorporated into the model.
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3.5 Summary

This chapter explores the role of changes in savings behavior on poverty intensity and 

economic poverty position within a stochastic overlapping generations model. The model 

focuses on the effects of variance to innovations in the aggregate TFP and in 

idiosyncratic labor efficiency on poverty over the business cycle and the life cycle. The 

key feature of the model is that labor productivity solely determines the model agents’ 

labor income and their consumption and savings behaviors and hence their economic 

position. For instance, the agents who inherited lower ability and fewer skills before 

entering the labor market are most likely to be poor and stay as poor throughout their life 

cycle. It is important to decompose the underlying causes of the variation in the 

distribution of the economic poverty position into a component known prior to entering 

the labor market and a component realized throughout the working life.

The simulated results suggest that there is a shift in variance among labor 

productivity components from the pre-1984 and the post-1984 periods. The fixed-effect 

shock declined during these two periods. At the same time, the persistent and transitory 

components have become more important in determining the agents’ labor income and 

consequently their economic poverty position. These changes in labor productivity 

shocks are also consistent with Heathcote, Storesletten, and Violante (2004). Various 

factors could cause the shift, among many others, the poverty reduction programs and 

welfare reforms through education and training that incrementally improve the skills of 

low-income individuals prior to their entering the workforce and also during their 

working years.
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A couple of extensions to the model could form the basis for the future work. First 

is to vary the agents’ labor supply. Despite the fact that, under the current setting, the 

total income profile follows the hump-shaped age profile of labor productivity, all agents 

supply the same maximum labor hours during their working life. This is likely to be a key 

explanation of such a lower number of middle-aged agents under the poverty line. As a 

result, the model cannot capture the distribution of the SST and the EPP measures. 

Second, it is possible to include poverty aid programs or transfers, specifically through 

education and trainings to analyze the economic poverty position of the poor and welfare 

effects in response to the shift in importance of labor productivity components.
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Conclusion

4.1 General Summary

This dissertation has provided important pieces of information to help the public and 

policymakers better understand the incidence of poverty persistence. By using the SST 

poverty intensity index as the poverty measure, the study finds that not only the number 

of poor people has persisted since the mid 1970s but their economic poverty position has 

also deteriorated over time. In particular, young and middle-aged households experienced 

a worsening of their economic position in poverty, especially during the expansions of 

the 1970s and 1980s. As Cutler and Katz (1991) and Blank (1993, 2000) suggest, the 

earnings gains from working more hours were offset by the falling wages for these 

working poor in the expansion if the 1970s and the 1980s. Furthermore, this research 

offers a way to quantify the outcomes of unfavorable changes in the labor market for 

low-skilled and less-educated workers during past economic expansions.

This study also finds that fixed-effects or individual’s permanent characteristics 

related to innate ability and education have a profound effect on labor efficiency and are 

relatively important in examining the changes in economic poverty position across age 

groups. Changes in the components of labor efficiency significantly affect the labor
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earnings of the working poor and hence their economic position in poverty. Thus it is 

very crucial for policymakers and the government to design effective poverty-aid 

programs and welfare reforms, perhaps through education and skill training that should 

help improve the economic poverty position of low income households or even move 

them out of poverty.

As the literature points out the anti-poverty power of economic expansion has 

returned in the 1990s expansion (Haveman and Schwabish (2000); R. Freeman (2001); D. 

Freeman (2003). More specifically, Blank (2000) and Freeman (2003) suggest that the 

wages for low-skilled and less-educated workers have increased drastically since 1996. 

Furthermore, low-income households increasingly participate in the labor market as a 

consequence of 1996 federal welfare reform. Therefore, for future research, it would be 

interesting to investigate whether there is any change in poverty incidence and economic 

poverty position for all age groups during the 1990s and 2000s caused by either 

macroeconomic conditions or the changes in policy reforms.
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