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 ABSTRACT 

 It is crucial for the financial planning profession to develop measures and 

standards to help households make the best financial decisions.  For financial planning to 

be accepted as a profession there needs to be sound empirically based standards 

recognized by household finance scholars and practitioners.  Households make financial 

decision everyday that potentially affect their financial well-being.  Researchers must 

provide prescriptive models to combat household inequalities, and these models must not 

ignore basic household limitations for the sake of turgid mathematical modeling. 

  Many consider the capital accumulation ratio (CAR) to be one of the most 

important ratios for those approaching retirement.  However, little research in the field of 

personal financial planning has comprehensively explored the usefulness of this 

household ratio.  The CAR is traditionally defined as the proportion of net worth held in 

investment assets and is meant to reflect the share of assets held primarily for future 

consumption.  Results from this research will provide better quality information about the 

implications of the CAR to household finance scholars, financial planning professionals, 

and households.  This research studies the factors that predict the CAR, the impact of the 

CAR on wealth, and the effect of variance in the CAR on wealth. 

 This research uses the National Longitudinal Survey of Youth 1979 cohort 

(NLSY79), a nationally representative panel data set comprised of youth who were 

between the ages of 14 and 21 on December 31st, 1979.  The NLSY79 has surveyed the 

same households between 1979 and 2004 comprising of 21 waves of this panel, with a 90 

percent retention rate in subsequent years. 
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 Factors associated with CAR do not appear stable across time.  From year to year 

very few factors consistently predict CAR or meeting CAR guidelines.  Prior literature 

has looked at a cross-section in time; this cannot account for household variation in 

preferences and macroeconomic shocks that have an immense impact on CAR. Findings 

reveal that those who have a higher income, greater education, white households, and 

those with white-collar jobs are positively associated with CAR in most years.  Having 

children, owning a home, minority households, and those with low preferences for stocks 

are negatively associated with CAR.  

Meeting the CAR 25 percent guideline resulted in a 28.1 percent increase in the 

change of net worth from 1994 to 2004.   When broken into quartiles the relationship 

between CAR and wealth was linear between quartile three and four.  However, this 

increase comes at a cost when every one point increase in the CAR increased the standard 

deviation of net worth from 1994 to 2004 by 8.1 percent.  Results from this study suggest 

that meeting the 25 percent CAR threshold leads to greater wealth over time at the 

tradeoff of higher wealth dispersion. 

Individual investor preferences lead to poor market timing choices that can 

negatively impact wealth over time.  Changes in wealth can be greatly impacted by a 

variation in the CAR across time.  Results show that at the median, a 10 percent increase 

in the standard deviation of CAR reduces that change in wealth by approximately 5.8 

percent.  Using quantile regression we find having a high standard deviation of CAR 

results in a lower change in wealth, moreso in the lower percentiles of the conditional 

distribution of change in wealth. 
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CHAPTER I 

 
INTRODUCTION 

 
 
 

Financial ratios were first used in the accounting profession to predict the 

likelihood of failure in corporations1.  The current ratio, used to capture the credit-

worthiness of firms, was the first to be applied to assess corporate financial strength in 

the early 1900s (Horrigan, 1966).  The current ratio is a measure of current assets divided 

by current liabilities and is used as an indicator of a firm’s ability to meet short-term debt 

obligations.  The ease and efficiency of ratio analysis has led to the frequent use of ratios 

to characterize household financial status as well (Horrigan, 1966).  Accountants are 

interested in reducing the tax burden ratio; bankers are concerned with the insolvency and 

credit ratios; government policy makers are concerned with savings and inflation 

protection ratios; and financial planners are concerned with all ratios that impact the 

future of a client’s financial position.  Ratios provide a means of assessing relative 

household financial well-being (DeVaney, 1993); however, they are only useful when 

they accurately reflect the financial characteristic they were created to capture. 

 

Justification of the Study 

Households accumulate assets as a means of deferring consumption to later 

periods.  This is true whether a household invests in a mutual fund or purchases a vehicle 

to drive for the next five years.  Household portfolios reflect preferences for holding 

assets within classes that have different return characteristics and different expected 

                                                 
1 For a review of the history of financial ratios see Horrigan (1963). 
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streams of utility from future consumption.  At equilibrium, a marginal dollar within each 

asset category is expected to provide the same future utility.  For example, a dollar is 

retained in a checking account instead of being transferred to a savings account because 

the expected benefit of liquidity exceeds the expected higher future payoff of the savings 

account.  A dollar placed in a retirement account is expected to provide more happiness 

in twenty years than a dollar spent home improvements that yield satisfaction for the next 

five years.  Variation in asset allocation reflects differences in the perceived benefit of 

holding wealth in different assets within each household.  The liquidity and capital 

accumulation are drawn from household balance sheets and reflect the household’s asset 

allocation preferences.  

 The study of financial ratios has several major implications.  The model 

curriculum for financial planning includes ratio analysis to analyze personal financial 

statements2.  Curriculum committees have determined that ratio analysis is integral to the 

preliminary analysis of a client’s financial status.   

The discrepancy in perceptions among planners can be attributed to variation 

within personal financial planning textbooks used in financial planning programs, which 

are themselves inconsistent in recommended ratio analysis thresholds.   For example, 

some textbooks suggest the use of the current ratio to define liquidity (Keown, 2003), 

others use the solvency ratio (Gitman & Joehnk, 2004), and still others use the basic 

liquidity ratio (Garman & Forgue, 2000).  This creates a problem for financial planners 

because it leads to inconsistency in ratio use across financial planning firms.  Lytton, 

                                                 
2 For a discussion of financial planning curriculum see the model curriculum developed by the CFP Board 
and Academy of Financial Services handout at: 
http://www.cfp.net/downloads/MC%20Personal%20Financial%20Planning%20first%20course.doc, Visited 
on 11/26/06. 
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Garman, and Porter (1991) suggest that professionals are obligated to provide clients with 

an interpretation of ratio analysis.  If some general ratios were formally accepted by the 

industry, it would allow for commonality in plans and thus ease of understanding by 

clients.  Lytton, Garman, and Porter (1991)  stress that a consensus must be reached on 

the measurement of the ratio components. 

 

Significance of the Research 

 This study uses panel data (rather than cross-sectional data which can only 

measure contemporaneous relation between ratios and household characteristics) in order 

to measure the impact of financial ratios on financial status over time.  The National 

Longitudinal Survey of Youth 1979 (NLSY79) is a panel survey that started in 1979 with 

men and women who were born in 1957-1964.  This is a nationally representative survey 

consisting of 12,686 individuals.  The NLSY79 oversamples Blacks and Hispanics, 

making it possible to obtain precise estimates for these demographic groups.  This study 

is unique in that no personal financial ratio study has captured longitudinal data from a 

nationally representative U.S. population for more than three years.  Panel data will also 

allow this research to control for time-invariant person fixed effects, thus reducing the 

possibility of unobserved factors. 

 Most prior research in the area of personal financial ratio analysis has not 

comprehensively reviewed literature across related disciplines.  Many related fields such 

as economics, behavioral economics, psychology, and finance have provided new 

theories and empirical models to help predict consumption and savings choice.  Many of 

these disciplines have provided new variables that will be used in this research. 
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Assumptions 

 This research is based on respondents of the NLSY79 survey.  This research 

assumes that the responses from each household are accurately reported and accurately 

recorded.  This data is assumed to be nationally representative of the U.S. cohort born 

during the 1950’s and 1960’s. 

 

Limitations of the Study 

 The primary limitations to this study are in the data, which is self-reported.  

Secondly, this survey requires the research use proxies for some variables which would 

best be reported in complete form.  For example, cognitive ability is tested using the 

ASVAB scores for each individual.  While this serves as a general proxy, it is not the 

optimal choice for testing of cognition.  The data is limited to the cohort born in 1957-

1964 who are currently between the ages of 43 and 50.  While these people can be 

studied across time and used to control for life cycle stages, the data is limited to those 

who are still many years away from retirement.  The biggest limitation is the possible 

interpretation and use of financial ratios by the financial planning community. Financial 

ratios should be seen as “red flags” when used by practitioners and educators.  Ratios 

used by themselves cannot be seen as the only analysis of financial health; rather, they 

should be used in conjunction with other analytics. 
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Format 

This manuscript will follow the three article dissertation format.  Each article 

chapter will be submitted to a journal in the area of personal financial planning.  

Following are the manuscript titles and journal to which each article will be submitted. 

 

Manuscript 1:  Predictors of the Capital Accumulation Ratio: 1994 to 2004 

 Journal:  Financial Services Review 

Manuscript 2:  The Effects of the Capital Accumulation Ratio on Wealth 

 Journal:  Journal of Consumer Affairs 

Manuscript 3:  The Capital Accumulation Ratio:  Effect of Ratio Dispersion on Wealth 

 Journal:  Journal of Personal Finance 
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CHAPTER 2 

 PREDICTORS OF THE CAPTIAL ACCUMULATION RATIO: 1994 TO 2004 

 

Abstract 

 
This research studies factors that are associated with the capital accumulation 

ratio (CAR) from the years 1994 to 2004.  We find that factors associated with CAR do 

not appear stable across time.  From year to year very few factors consistently predict 

CAR or meeting CAR guidelines.  Prior literature has looked at a cross-section in time; 

this cannot account for household variation in preferences and macroeconomic shocks 

that have an immense impact on CAR. Findings reveal that those who have a higher 

income, greater education, white households, and those with white-collar jobs are 

positively associated with CAR in most years.  Having children, owning a home, 

minority households, and those with low preferences for stocks are negatively associated 

with CAR.    

 

Introduction 

For the last several decades, financial planning researchers have employed 

guidelines to both explain and prescribe household financial behaviors.  Threshold 

guidelines provide useful heuristics:  for example, medicine uses prescribed blood 

pressure guidelines to provide patients with a yardstick of increased health risk and 

provide researchers with a baseline to aid comparative analyses.  Prescriptive guidelines 

help make complex household financial decisions more manageable.  Although many 

such guidelines in the field of household financial planning are commonly applied in 

6 
 



Nathaniel Joseph Harness, Texas Tech University, December 2007 

practice, few have been subject to critical empirical analysis to determine their efficacy 

and applicability across households.  One ratio that has received recent attention in 

academic literature is the capital accumulation ratio (CAR), defined as investment assets 

divided by net worth.  

The CAR has been used to assess financial strength over time (Garman & Forgue, 

2000), relative household financial well-being (DeVaney, 1993), and retirement adequacy 

(DeVaney, 1995; Yao, Hanna, & Montalto, 2003).  The existing literature suggests those 

who have a CAR of at least 0.25 (CAR25) or 0.50 (CAR50) will be better prepared to 

meet future financial goals.  Given the positive association of the CAR with financial 

well-being, it is important to understand which households have higher ratios or meet 

adequacy thresholds.  A solid consensus has yet to be reached on an optimal CAR 

guideline. DeVaney (1993) suggests that the ratio of investment assets to net worth 

should be 25 percent.  Yao et al. (2003) found that a very high CAR (50 percent or 

above) is a weaker predictor of retirement adequacy than a lower CAR threshold (25 

percent). However, a survey of academics and practitioners in 1996 found the median 

recommended CAR to be 50 percent (Greninger, Hampton, Kitt, & Achacoso, 1996).   

This paper extends research by Yao, Hanna, & Montalto (2002) by exploring the 

predictors of CAR among a single longitudinal sample over five sample years between 

1994 to 2004.  While prior studies often use cross-sectional household wealth data, there 

is little understanding of how these ratios change over time as households progress 

through the life cycle and values of capital assets change.  We find that factors associated 

with CAR do not appear stable across time.  From year to year, very few factors 

consistently predict CAR or meeting CAR guidelines.  This study adds to the literature by 
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accounting for household variation in preferences and macroeconomic shocks that impact 

CAR, and by including additional household characteristics that impact asset allocation 

choice.  

  

Literature review 

CAR literature 

Only a few studies have empirically tested any household ratios, and even fewer 

studies use panel household data.  This has been due to the lack of household data that 

provides detailed wealth information over time.  CAR research can be broken into three 

groups: descriptive research, cross-sectional multivariate research, and panel studies.  

Most studies of the CAR and household ratios in general have sought merely to identify 

characteristics of individuals who meet given guidelines.  Other studies have analyzed 

ratios to predict different aspects of household financial well-being.  The most 

understudied type of ratio research are panel studies which follow the same households to 

determine the effects of ratios on household well-being and look at how ratios change 

across time. 

Early research on the CAR used ratio guidelines based more on convenience than 

theory.  Lytton, Garman, and Porter (1991) used hypothetical case studies to suggest that 

the CAR should be at least 25 percent and increase as one advances through the life 

cycle, yet called for more empirical research to set ratio guidelines for households.  

Greninger et al. (1996) surveyed both academics and practitioners to determine 

appropriate ratios and guidelines and found the mean CAR recommendation was 53 

percent by academics and 57 percent by financial planners.  The survey found the median 
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CAR recommendation was approximately 50 percent with a standard deviation of 22 

percent.  This survey did not account for life cycle stages in the recommendations for 

households. 

The Survey of Consumer Finances (SCF) is the most widely used data source in 

financial planning research for ratio analysis.  Since 1989, the SCF has been cross-

sectional.  Yao et al. (2003) used the 1998 SCF to determine if CAR was a good 

predictor of retirement adequacy.  They found that 63 percent of households who met the 

CAR25 guideline were adequately prepared for retirement.  They suggest a high CAR (50 

percent or above) is a weaker predictor of retirement adequacy than a lower CAR (25 

percent) threshold.  DeVaney (1995) used the 1989 SCF to determine retirement 

preparation of baby boomers.  She determined that meeting CAR25 guideline was 

significant predictor of retirement adequacy.   

The use of panel data in CAR analysis is rare.  Bae, Hanna, & Baek (2005) 

analyzed financial ratios before and after the Korean economic crisis between 1997 and 

1998 and found that the percentage meeting a 20 percent CAR guideline decreased by 5.7 

percent.  They attributed the decrease in the CAR to the decline of the stock market after 

the economic crisis, suggesting that CAR can change across time due to macroeconomic 

cycles.  Using the suggested guidelines of Lytton et al. (1991), DeVaney (1993) studied 

the change in financial ratios of families between 1983 and 1986 to determine whether 

households improved their financial status.  She found that American households during 

that time showed a noticeable increase in their CAR.  The median percent of those 

meeting the 25 percent guideline increased from .39 to .41 from 1983 to 1986. 
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Only a few papers have researched household characteristics related to the CAR 

(Baek & DeVaney, 2004; Moon, Yuh, & Hanna, 2002; Yao et al., 2002).  Yao et al. 

(2002) found that education, income, number of years until retirement, overspending, and 

financial risk tolerance where all predictors of meeting the CAR guideline.  They used 

logistic regression to test the rule of thumb guidelines, but suggested that a more complex 

statistical analysis of determinates of CAR should be explored.  Moon et al. (2002) found 

that income, having a small household size (< 3), having a child younger than six, and 

being married were all positive predictors of meeting the CAR guideline;  older age, 

larger household size, being male, and being a dual earner were all negative predictors of 

meeting the CAR guideline.  Baek and DeVaney  (2004) found that being college 

educated, having a higher income, having an above average attitude toward risk, always 

paying off credit card balances, saving regularly, and spending less than one’s income 

were all positively associated with meeting the CAR25 guideline, while risk aversion 

decreased the chance of meeting the CAR25 guideline. 

Predicting ownership of investment assets 

The numerator of CAR is total investment assets.  Preference for these assets is 

affected by a number of household characteristics and general market conditions that can 

change over time.  Bodie, Merton, and  Samuelson (1992) suggest that households have 

flexibility in their labor decisions, and as such, households determine the most optimal 

allocation of leisure, consumption, and investment strategy at each stage of their 

lifecycle.  They find that a greater ability to vary labor causes households to take more 

current risk within their portfolio.  This would suggest that age and labor flexibility are 

both positively correlated with having risky investments in one’s portfolio.  As one 

10 
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progresses through the life cycle the percentage of risky assets should optimally decline, 

holding all else constant.  In an example, they suggest that an individual with $300,000 in 

financial wealth, a human capital value of $500,000, with modest risk of future wages, no 

leisure expectations, and complete labor flexibility could have a ratio of financial assets 

to financial wealth as high as 73 percent.3  This is because in the early stages of the life 

cycle, a household’s wealth consists primarily of human capital (a safe asset).  Since 

expected future wealth is large and households have time to withstand variation in 

returns, a larger share of total wealth should be in risky assets (Zvi Bodie, 2002).  

Investment in human capital also reduces time and psychic costs of participating in the 

equity markets. 

The two predominant household saving motives are retirement and precautionary 

savings (Horioka & Watanabe, 1997).  If the CAR is made up of predominantly long-

term investment savings vehicles, then it is most likely that households increase CAR to 

meet expected retirement or long-term financial needs.4  As such, variation in CAR 

across households should be related to human capital, age, future expectations of asset 

returns, and any variable that could have an impact on preferences for investment assets. 

Flavin and Yamashita (2002) suggest the owner-occupied housing might negate 

the finding of Bodie et al. (1992).  Their model implies that younger households, who 

have a large portion of their net worth in owner occupied housing, are already highly 

leveraged and thus are forced to use their saving to either pay down their mortgage or 

                                                 
3 This percentage should go down if one assumes a fixed rather than flexible labor supply or that a person’s 
human capital has a very high risk of future wages. 
4 Contributions to the numerator of CAR are made up of  IRA, Keogh, 401k, 403b, pre-tax annuities, 
stocks, bonds, mutual funds, CD, other nonresidential real estate, business and professional interests, value 
of farming operation, and personal loans to others. 
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invest in bonds.  This would suggest that housing may counter the negative impact of age 

on capital investments. 

Heaton and Lucas (2000) find that entrepreneurial income risk has a significant 

impact on portfolio choice.  Investment in a business is often less diversifiable than a 

direct or indirect market investment.  This marketability risk also ties up one’s human 

capital and thus increases overall portfolio risk.  They find that entrepreneurial 

households with high and variable income have lower levels of equity investment than 

other households with similar wealth.   

Calvet, Campbell, and Sodini (2006) found that higher income, real estate wealth, 

and higher education are positively correlated with market participation.  Age, household 

size, unemployment, and immigration are negatively associated with market 

participation, while background risk has no effect.  However, background risk (household 

size and entrepreneurship) has a negative impact on total investment in risky financial 

assets. 

Preferences for financial assets are often associated with unique household 

characteristics not available in secondary data sets that contain wealth information.  

Campbell (2006b), for example, notes the lack of participation in capital investments by 

some wealthy households in opposition to financial economic theory.  Researchers are 

now studying behavioral characteristics that may explain some of this cross-sectional 

variation in household portfolios.  Research has linked preferences for financial assets to 

political affiliation (Kaustia & Torstila, 2007), trust in markets and our understanding of 

them (L. Guiso, Sapienza, & Zingales, 2005), social capital (L. Guiso, Sapienza, & 

Zingales, 2004), information asymmetry (Grinblatt & Keloharju, 2001a), competence 
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(Graham, Harvey, & Huang, 2005), taxation (Hochguertel, Alessie, & van Soest, 1997), 

and under-confidence (Dou, 2005). 

Preference for investment assets are also linked to both age and cohort effects.  

Smith, Johnson, and Muller (2004) found that participation rates of retirement plans 

doubled between 1999 to 2001 and participation rates increase with age monotonically up 

to retirement age.  They also find that participation in employer retirement plans 

increases with education and earnings.  Smith et al. (2004) found that contribution rates 

for most participants fluctuate dramatically across time.  Fluctuations in contribution 

rates and inflows or outflows of capital can lead to a lower or higher CAR dependent on 

time-related factors. 

Predictors of varying CAR 

Predictors of household CAR could change across time due to general economic 

conditions.  For example, predicting CAR in 2004 could be very different than in 2000 

because of the high losses in technology funds or changes in household preference 

toward less volatile assets.  Excessive variation in one’s CAR could have as profound an 

effect on financial health as having few investment assets.  Shifting assets between 

investment, monetary, and tangible assets in an attempt to time markets can lead to large 

variations in the CAR across time.  Research has found a negative impact of excessive 

trading on portfolio returns when individuals unsuccessfully attempt to chase trends 

within their portfolios (Andreassen & Kraus, 1990; Bange, 2000; De Bondt, 1993).   

While overall stock market volatility has remained stable over time, the 

idiosyncratic volatility of individual stock returns has increased (Campbell, Lettau, 

Malkiel, & Xu, 2001).  Brandt, Brav, & Graham (2005) argue that idiosyncratic volatility 
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of stock prices is associated with investor speculation (not institutional ownership) and is 

episodic rather than time trending.  The inexperience and behavioral biases of household 

investors can have a positive impact on individual equity or sector volatility, as well as a 

negative impact on portfolio performance and overall wealth.  Barber and Odean (2000) 

find that the average household turns over more than 75 percent of their stock portfolio 

within a year, leading to high transaction costs.  Households that had at least 50 percent 

of their wealth in common stocks experienced excessive turnover and underperformed 

the market. 

Research suggests that trading has a negative impact on portfolio performance of 

households (Agnew, Balduzzi, & Sunden, 2003; Barber & Odean, 2000), yet many 

households continue to chase returns.  Factors that drive excessive trading include prior 

performance (Grinblatt, Titman, & Wermers, 1995), male gender (Barber & Odean, 

2001), higher income, higher self-reported investment experience, and greater confidence 

(Barber & Odean, 2002).  Calvet, Campbell, and Sodini (2007) find that more financially 

sophisticated households with greater education, wealth, income, and more diversified 

portfolios tend to rebalance their portfolios more aggressively.   

 

Theory 

 Household CAR is a two-stage process; a household must first decide how much 

to save or invest in assets and then determine the desired share of wealth to invest in each 

asset class.  The CAR consists of assets held for the purpose of increasing future 

consumption.  According to Browning and Crossley (2001), assets can be broadly 
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classified according to their expected financial return, riskiness, illiquidity, and flow of 

current consumption.   

 The first stage of the process requires a household choice between saving or 

consuming current income by equating the marginal utility from consumption in the 

present to the discounted marginal utility from consumption in the future.  Characteristics 

that impact preference for consumption in the present (for example, a greater number of 

children, a steep future earnings path, or low market interest rates) will lead to a greater 

share of income consumed. 

The second stage involves maximization of expected future consumption by 

equating marginal expected utility from the last dollar invested in each of the three major 

asset categories – monetary, tangible, and investment (capital) assets.  Households that 

derive greater satisfaction from liquidity, for example households with a greater 

likelihood of an income shock or consumption shock, will invest a greater share of wealth 

in checking, money market, or savings accounts.  Expenditures on durable goods must 

incorporate anticipated discounted future utility from consumption drawn from that good, 

including any potential appreciation or depreciation in the durable asset.  Households 

with a greater demand for tangible assets, for example households with a growing family 

who need a larger house, will place less wealth in investment or liquid asset categories.  

Finally, households with a preference for consumption in the more distant future--with 

fewer liquidity needs, lower psychic or time costs of investing in more complex financial 

instruments, and more willingness or ability to withstand the potential volatility of capital 

asset investments--will have a higher share of wealth in investment assets.  Household 
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characteristics associated with expected utility from each major asset category will 

impact optimal household capital accumulation ratios. 

 

Data Description 

This research uses the National Longitudinal Survey of Youth 1979 cohort 

(NLSY79), a nationally representative panel data set comprised of youth who were 

between the ages of 14 and 21 on December 31st, 1979.  The NLSY79 has surveyed the 

same households between 1979 and 2004 comprising of 21 waves of this panel, with a 90 

percent retention rate in subsequent years. This cohort of individuals are considered part 

of the young baby boom generation (Galizzi & Zagorsky, 2005).   

 Not all participants were used in this research.  The data was limited to those who 

reported having investment assets and a net worth in the years 1994, 1996, 1998, 2000, 

and 2004.  The years 1994 to 2004 were chosen due to availability of wealth data in the 

earliest and most recent NLSY surveys.  Financial information was not collected during 

the year 2002 because of funding cuts.  It should also be noted that the time period is one 

in which households have entered the accumulation stage of their life cycle (early 30s in 

1994 and early 40s in 2004).  For an in depth discussion of the NLSY79 data, see 

Zagorsky (1997; 1999). 

Dependent Variables 

The dependent variable in the first set of regressions is the CAR thresholds of 25 

and 50 percent in each year 1994, 1996, 1998, 2000, and 2004.  CAR is binary and set to 

one for each household that met the CAR guidelines.  The second set of regressions are 

run using CAR as a continuous variable.  CAR is calculated by dividing investment 
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assets by net worth.  Investment assets were calculated using the actual value of all 

investment assets reported by the participants.  These assets include the value of IRA, 

Keogh, 401k, 403b, pre-tax annuities, stocks, bonds, mutual funds, CDs, other 

nonresidential real estate, business and professional interests, value of farming 

operations, and personal loans to others.  Wealth was calculated using all self-reported 

assets minus all liabilities.  In both the OLS and median regressions CAR was logged due 

to the log normal distribution of CAR.   

Independent CAR Variables 

 The independent variables include many control variables to measure 

demographic, financial, and socioeconomic characteristics.  Other control variables 

include those who felt in control, rate of time preference, equity preference, and job risk 

tolerance.  Regressions were run for every year that CAR was calculated, so most of the 

dependent variables were also collected in the same year CAR was calculated.5  Wealth 

was calculated using all self-reported assets minus all liabilities, and is log transformed.  

Income was all self-reported income received, which was also logged.   

Demographic variables were included in the analysis to control for factors that 

can cause households to shift assets (asset preferences).  Age has been found to have a U-

shaped pattern on preference for investment assets (Hochguertel et al., 1997); however, 

the NLSY has a 7-year spread on respondent age.  Research suggests that whites are more 

likely than blacks to hold high-risk and high-return assets (Badu, Daniels, & Salandro, 

1999; Keister, 2000).  All races were included in the sample to control for the effect that 

race might have on investment asset ownership (Brown, Ivkovich, Smith, & Weisbenner, 

                                                 
5 Exceptions being bankruptcy, IQ, in control, stock preferences, and rate of time preference which were 
not collected in every survey year. 
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2004).  Number of children is included as a control to account for difference in demand 

for risky assets and liquidity preference (Hochguertel et al., 1997).   

Education, martial status, divorce, and gender were also included because of their 

predicted relationship to asset preference.  Households with higher levels of education 

tend to have a steeper earnings path and greater preference for risky assets (Peress, 2004).  

Marital status can have a significant impact on the allocation decisions of a household 

(Ulker, 2004).  An interaction variable including both marital status and gender were 

included in the analysis because of the link to asset allocation decisions (Sunden & 

Surette, 1998).  Divorce can also have a significant impact on the preference for 

investment assets.  This impact can take the form of planed asset shifts just prior to 

divorce or reallocation of assets after divorce that forces sales of investment assets 

(Curry, 2005).  A variable measuring divorce in the past year was included to capture 

asset preferences due to divorce. 

Homeownership and region of current residence were included as control 

variables.  Homeownership was measured by whether or not the participant owned a 

primary residence in the current year.  For younger households (similar to our sample) 

the presence of residential real estate can reduce the benefits to stock market 

participation, especially for those with a lower net worth (Cocco, 2005b).   Region of 

residence was segmented by four categories; those in the northeast, south, west, and north 

central United States to control for residence appreciation and regional differences with 

housing values.   

Receipt of recent inheritance, having declared bankruptcy, and owning a business 

were included as variables to control for their potential effects on behavior surrounding 
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asset preferences.  Receipt of an inheritance creates a large transfer in wealth that can in 

many cases represent a large inflow of investment assets (Gale & Scholz, 1994).  

Bankruptcy can have a positive shock on later preferences for assets and current 

ownership of all types of assets.  Entrepreneurship has been found to have a negative 

impact on preference for risky assets outside the business (Heaton & Lucas, 2000). 

Similar to Lusardi (2000) we use an index of smoking, alcohol abuse, and drug 

use to proxy for rate of time preference.  This variable was included because of its effect 

on prior model intertemporal optimization (Lusardi, 2000).  IQ was measured using the 

same method as Zagorsky (2007).  The relationship of IQ and asset preferences is still 

unclear, but there does appear to be a relationship between cognitive ability and risk 

aversion (Benjamin & Shapiro, 2005).  A variable was also included to capture risk 

tolerance.  The measure was based on job risk tolerance, similar to questions used to 

provide a measure of relative risk aversion in prior studies (Barsky, Juster, Kimball, & 

Shapiro, 1997).  The variable is binary with 1 representing those in the lowest quartile of 

risk tolerance. 

Attitudinal variables included were those who felt in control and who had a low 

preference for stock.  Control was tested using a combined variable employing questions 

from the Pearlin Mastery and Rotter scales included in the NLSY.  This variable 

identifies respondents who perceive themselves in control of forces that significantly 

impact their lives and who believe they have control over their lives through self-

motivation or self-determination (In Control).  This was included to proxy for confidence,  

which can lead to greater ownership of investment assets (Barber & Odean, 2000).  Self- 

reported preference for investment assets was proxied using a question that asked 
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participants “What percentage of your personal retirement account money would you put 

into a [stock] type of investment?”  Those in the bottom quartile where then dummy 

coded to capture low preferences for stock assets.  Lastly, a variable was included to 

measure occupational status.  Participants who were identified as Professional, Technical, 

or Kindred Workers, Non-Farm Managers and Administrators, Sales Workers, and 

Clerical and Unskilled Workers  by census codes were dummied as white-collar.  

Occupational status has been found to have a significant effect on preference for assets 

(Hochguertel et al., 1997). 

 

Results 

   Figure 2.1 shows the median CAR from 1994 to 2004.  It appears that the 

median household increased their investment assets to net worth ratio until 2000, at 

which point the ratio begins to drop until 2004.  Unfortunately, the NLSY was not 

conducted in 2002; however the drop between 2000 and 2004 appears to coincide with 

the stock market declines during this period.  Only 8.18 percent of the sample maintained 

a CAR25 or greater in all sample years.  This does not account for those who dropped out 

of the sample or simply did not report or have any assets or net worth in one year;  

nevertheless, this suggested that households can significantly vary their CAR across 

years.    

Table 2.1 shows the median CAR by net worth, income, education, and race for 

the years 1994 to 2004.  In the lowest quartile of wealth, the median CAR is greater than 

one for all years except 2004.  It appears that the CAR increases in every quartile from 

1994 to 2000, at which point the median CAR drops in every quartile.  Median CAR by 
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income also increases across all quartiles from 1994 to 2000.  Across years, the median 

CAR does not appear to increase in a consistent way by income quartiles.  Those who 

were in income quartile two in 1994 had the lowest median CAR.  The increase in 

median CAR among those with more education is fairly linear from 1994 to 1998, but in 

2000 those who complete graduate school had a lower median CAR than those who only 

completed college.  In 2004, those who completed some college had a higher CAR than 

those with a college degree.  The lowest median CAR is for those who only completed 

high school or below in 1994, while the highest median CAR was for those with a college 

degree in 2000.  Whites had higher CARs in every year than Hispanics and blacks.    

Logistic Regressions 

The first set of regressions uses logistic regression (logit) to test the factors that 

impact the likelihood of meeting both the CAR25 and CAR50 guidelines.  Tables 2.2 and 

2.3 present the results of logit at both the 25 and 50 percent CAR levels respectively.   

There appears to be a consistent relationship in significant variables from 1994 to 2004.  

Log net worth has a significant impact on meeting the 25 percent CAR guideline in all 

years.  The relationship is negative in all years except for 2004, in which there is a 

positive relationship.  The significance of the impact is the same for those who meet the 

CAR 50 percent guideline.  Log income appears to have a significant and positive effect 

on meeting the CAR 25 and 50 percent guidelines.  Compared to those who were white, 

blacks were less likely to meet the CAR25 guideline.  In 1994, blacks were 42 percent 

less likely to meet the CAR25 guideline and 40 percent less likely to meet the CAR50 

guideline.  The same relationship held true for both 1996 and 2000, which were the only 

other significant years for the black dummy variable.  No other race variable was 
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significant for the CAR50, but for the CAR25 Hispanics were less likely to meet the 

guideline in 1994 and 1996.   

Age is significant and positive for both guidelines in 1994 and 1996;  however, 

the effect disappears in subsequent years and reverses for CAR50 in 2004, indicating a 

possible increased preference for investment assets among the younger respondents.  In 

most years education has a positive effect on meeting both the 25 and 50 percent 

guidelines.  Completing college and graduate school appear to have the greatest effects 

on meeting the CAR guidelines; however, the relationship does not appear to be linear in 

all years.  In four of the five sample years those attending college had a greater effect on 

meeting the CAR25 guideline than those who completed graduate school.  The CAR50 

guideline results appeared similar, with those completing college having a greater effect 

on the guideline in three out of five years.  In 2004, those who attended some college 

were 39.4 percent more likely to meet the CAR50 guideline than those who completed 

high school.  For both CAR25 and CAR50 in 1994 divorce had a significant and positive 

impact.  All other years were not significant.  Homeownership had a significant impact 

on meeting the CAR guidelines, but only in 2000 and 2004.  In 2000, homeowners were 

only 15 percent less likely to meet the CAR25 and 27 percent less likely to meet the 

CAR50 as those who didn’t own homes.  This relationship changed in 2004, when 

homeowners were 1.75 times more likely to meet the CAR25 guideline and 1.37 times 

more likely to meet the CAR50 guideline as those who owned homes. 

Region of residence does not appear to have a consistent relationship with 

meeting either of the CAR guidelines.  As compared to those who live in the northeast, 

those in the west were less likely to meet the CAR guidelines in 2000.  The presence of 
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children in the home had a negative impact on both CAR guidelines in every year.  The 

effect decreased in 2004, where those who had a greater number of children were 7% less 

likely to meet the CAR25 guideline and 4% less likely to meet the CAR50 guideline.  

Inheritance had a positive impact on meeting the CAR25 guideline in 1994, 1998, and 

2000, but only impacted meeting the CAR50 guideline in 1998.  Having declared 

bankruptcy negatively impacted both guidelines in 1996 and 1998.  In 2000, those who 

declared bankruptcy were 16% less likely to meet the CAR50 guideline.  The job risk 

tolerance measure does not appear to have an impact on meeting the CAR guidelines.  

For the year 2000, those who had a risk tolerance in the lowest quartile were 15 percent 

less likely to meet the CAR25 guideline.   

IQ had little association with meeting the CAR guidelines.  Only quartile three 

and four had any significant impact on meeting the CAR guidelines as compared to IQ 

quartile one.  Quartile three had a negative impact on meeting both CAR25 and CAR50 

in 1996, but did not have a significant impact in any other year.  Those in the fourth 

quartile of IQ were 1.20 and 1.18 times more likely to meet the CAR25 guideline in the 

years 1998 and 2004.  Those who perceive themselves in control of forces that 

significantly impact their lives and believe they have control over their lives through self-

motivation or self-determination were less likely to meet both guidelines only in 2000.  

Those who perceived themselves as in control in 2000 were 33 percent less likely to meet 

the CAR25 guideline and 32 percent less likely to meet the CAR50 guideline.  

Preferences for holding equity investments had a large impact on meeting both guidelines 

in every survey year.  In most years, those who had a low preference for stock assets 

were 30 percent less likely to meet both guidelines.  A proxy for rate of time preference 
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was only significant in 1998 and only for CAR50.  Occupational status was significant in 

every year except 2000 for both guidelines.  Those who were considered white-collar 

were more likely to meet the CAR25 guidelines by at least 1.27 times in every year other 

than 2000.  The same group was at least 1.31 times more likely to meet the CAR50 

guideline in every year other than 2000.   

OLS and Median Regressions 

 Past CAR research has focused on factors that predict meeting the prescriptive 

CAR guidelines.  Searching for factors that predict higher levels of CAR has been 

ignored because of the non-normal distribution of CAR as a dependent variable.  Using a 

log of CAR in OLS helps to normalize CAR and better explain the relationship with 

predictor variables.  We also use a more robust median regression to help minimize the 

effect of outliers that often plague CAR and wealth research.  Table 2.4 presents the 

results of both the OLS and Median regressions.   

 Contrary to past literature, net worth has a negative impact on CAR in most years 

other than 2004.  A 10% increase in net worth reduces CAR by 5.3% in 1994, 5.1% in 

1996, 4.8% in 1998, and 4.6% in 2000.6  This relationship shifts in 2004, where a 10% 

increase in net worth increases CAR by .78%.  The median regression did not differ very 

much in terms of net worth from the OLS results.  Log income has a significant and 

positive relationship with CAR in all years except 2004.  Results show a 10% increase in 

income increases CAR by 5.0% in 1994, 2.4% in 1996, 4.6% in 1998, and 4.7% in 2000.  

The median regression had results in a similar direction but with a slightly stronger 

magnitude.  Only two ethnic groups had a significant impact on CAR.  OLS results show 

that Blacks had a CAR of 35.9 percent less than the average of white respondents in 1996 
                                                 
6 Interpretation of the log dependent and independent relationship requires (ex * ln (1.1))-1.   
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and 30.4 percent less in 2000.7  This relationship changes in 2004 where Blacks had a 

CAR of 40.8 percent greater than that of the average of white respondents.  Hispanics had 

a negative coefficient in the years 1994 to 2000, but these coefficients are not 

significantly different from zero.  In 2004, those who were Hispanic (.2599) had a greater 

CAR compared to whites.  Age has a positive impact on CAR from that appears to 

diminish over time.  This effect becomes negative in 2004. 

 Education has a positive effect on CAR in most years, but the effect does not 

appear to be linear.  In 2000, the effect of education diminishes in the robust regression 

for all levels of education except those who are college educated.  In 2004, only those 

who had attended some college had a higher CAR than the reference group (those who 

only attended high school).  As compared to couples, unmarried males and females did 

not appear significantly different in most years.  In 2000, unmarried males had a 19.5% 

lower CAR as compared to the average couple.  Divorce in the current year did not 

appear to have a significant impact on CAR in most years; however; in 1996 divorce 

(.3765) had a positive impact on CAR.  Home ownership had a negative relationship to 

CAR in every year.  At the median this relationship appeared to grow across time until 

2004.   

Region of residence did not appear to have a significant impact on CAR in most 

years.  In 2000, those in the west had a lower CAR compared to those in the northeast 

and in 2004 those in the north central had a higher CAR compared to those in the 

northeast.  Number of children had a negative effect on CAR in three of the five years.  

Having another child decreased CAR by almost 8 percent in 1996 and 1998, and almost 5 

percent in 2000.  Receipt of inheritance had a positive impact on CAR in 2000 and a 
                                                 
7 Interpretation of the log dependent only relationship requires (ex)-1. 
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negative impact on CAR in 2004.  The median regression results in 2004 have a negative 

coefficient but are not significantly different from zero.  OLS results show that having 

declared bankruptcy negatively impacts CAR in 1996, 1998, and 2000.  The robust 

median regression shows that bankruptcy only significantly affects CAR in 2000.  

Having a low job risk tolerance has a positive OLS coefficient (.1681) in 1994 and a 

negative OLS coefficient (-.0758) in 2000.  The median regression does not support the 

2000 OLS results that the coefficient is significantly different from zero.  IQ does not 

appear to have a statistically significant impact on CAR in most years.  Those in the 

fourth quartile of IQ have a slight positive impact on CAR in 1998 as compared to those 

in the first quartile.  Median regression shows that placing in the second quartile of IQ 

had a positive and significant impact on CAR in 2000. 

The In Control variable, which proxies for those who feel confident in their own 

ability, has a negative impact on CAR in 1994 and 2000.  Those who feel in control have 

a 38.6 percent lower CAR than those who do not in 1994 and a 20.9 percent lower CAR 

in 2000.  The OLS results show a shift in this relationship in 2004, where those who have 

high confidence (.3460) have a positive coefficient.  Low preference for equity assets had 

a negative impact on CAR for both models in every year.  Rate of time preference did not 

have a significant impact on CAR during any year of use in this analysis.  Occupational 

status had a significant impact on CAR in the years 1996 to 2004.  OLS results showed 

that those who worked at white-collar jobs had a significant and positive relationship 

with CAR from 1996 to 2004.  Median regression results differed only in the year 1998, 

where results were insignificant. 
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Conclusion 

 This study is the first to look at factors that impact the CAR among the same 

households in multiple sample years.  Results from this study indicate that some 

household characteristics are related to CAR in one year, but have no impact or even an 

opposite effect in other years.  For example, households with less wealth are more likely 

to meet the CAR guidelines in 2000 but less likely to meet the CAR guidelines in 2004.  

Variables that reduce the time and psychic costs of investing in more complex capital 

assets, for example higher educational attainment and willingness to invest in equities, 

are consistently associated with a higher CAR across time.  Other variables, such as 

region, owning a business, IQ, age, and race have no consistent impact on CAR between 

sample years. 

These results are consistent with the hypothesis that households fail to rebalance 

their asset holdings and may be tempted to time markets based on recent returns.  Median 

household CAR reached a peak in 2000 but dropped by 34 percent in 2004.  Interestingly, 

highest IQ was associated with a 17 percent greater likelihood of meeting the 25% CAR 

threshold in 2004 and 1998, but not in 2000 after a year of record capital inflows into 

mutual funds by individual investors (and immediately prior to the market decline).  

Likewise, white-collar workers were as much as 50% more likely to meet the 25th and 

50th percent CAR guidelines in 1994, 1996, and 1998, but no more likely than blue-collar 

workers to meet the CAR thresholds in 2000.  Wealthier households were also 

significantly less likely to meet CAR thresholds in 2000, but more likely to do so in 2004. 

Income is found to be one of the strongest predictors of meeting both of the CAR 

guidelines and having a higher CAR.  Race generally had results similar to other 
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research.  Blacks were less likely to meet the CAR guidelines in most years; however, 

this relationship changed in 2004.  In 2004, the robust regression shows that blacks had a 

significantly higher CAR than do whites.  Hispanics were the only other group that had a 

significant relationship to meeting the CAR25 guideline and CAR.  Hispanics had a 

significantly negative relationship to meeting the CAR25 guideline in both 1994 and 

1996.  OLS results showed a similar relationship, but the coefficients were not 

significantly different than zero.  In 2004, Hispanics also had a significantly greater CAR 

than whites.  The difference between racial and ethnic groups deserves further research.   

 Age had a surprisingly significant relationship to both meeting CAR guidelines 

and CAR in most years, but the positive effect reversed to a negative effect by 2004-- 

suggesting a reduced preference for investment assets among older respondents.  Similar 

to previous research, education had a positive relationship to CAR, but not a linear 

relationship.  It is possible that those who invested the time and money in human capital 

through formal education have not had sufficient time to build investment assets.  Marital 

status did not have a significant relationship with CAR.  For this group, singleness as a 

male or female participant appears to make little difference in CAR when compared to 

married participants.  This relationship could change as these households age.  

Homeownership had a negative relationship with CAR in most years.  Results of the 

CAR25 and CAR50 logit analysis revealed a negative but insignificant relationship until 

2000.  In 2004, this relationship shifted to positive.  However, using CAR as a continuous 

variable in an OLS regression reveals that homeownership has a significant negative 

relationship with CAR.  The expected hypothesis that investment in a major tangible 
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asset reduces the ratio of investment assets to net worth is confirmed by the OLS, but the 

threshold regressions may indicate that 2004 was a unique year for homeowners. 

Similarly, divorce did not appear to have a stable relationship to CAR.  In 1996, 

those who experienced a divorce were more likely to meet the CAR guidelines and have 

a greater CAR.  This result is at first perplexing, but could occur for a number of reasons.  

Events such as bankruptcy, inheritance, and divorce can all have a significant impact on 

the holdings of investment assets, but because of the impact of these events on asset 

allocation, evidence of said impact could be lagged beyond the next survey year.  Receipt 

of inheritance had a consistent and positive relationship with meeting the CAR25 

guideline, but not the CAR 50 guideline.  OLS results showed a significant effect of 

inheritance on CAR only in the years 2000 and 2004.  It could be that those who receive 

inheritances at this particular age place the majority of this money into asset categories 

other than investment assets, such as paying down a mortgage.  Having declared 

bankruptcy has a negative impact on meeting the CAR guidelines and having a greater 

CAR.  This relationship is negative in 1996, 1998, and 2000 using OLS regression, but at 

the median the relationship only holds for 2000.  This relationship might not be as 

prominent because of the way the CAR ratio is measured.  When bankrupt households’ 

net worth approaches zero, but they are allowed to shelter retirement assets from 

bankruptcy, the CAR ratio can increase artificially.  Number of children has a consistent 

and negative relationship with meeting CAR guidelines and increasing CAR.  

Households with a greater number of children could have greater preferences for current 

consumption or greater needs for liquidity.  In 2000, the median regression results show 

that having another child decreases CAR by around 5 percent.   
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Regional differences did not appear to have a significant and consistent 

relationship to CAR in any of the models once homeownership was controlled for.  

Different areas of the United States saw substantial increases in the value of real estate, 

but  region alone did not appear to have any consistency with CAR.   Business ownership 

has a significant negative impact on meeting the CAR guidelines and, in two of five 

years, a negative impact on having a greater CAR.  This is relationship is unusual 

because the value of business interests are included in the numerator of CAR.  The 

explanation could be that business owners could have a preference for liquidity due to the 

high risk of capital assets held in their business or income uncertainty.  Lower levels of 

risk tolerance did not appear to have a significant relationship with meeting the CAR 

guidelines or CAR.  It is possible that the way the construct was measured (risk of 

income loss) is not significantly related to financial risk tolerance for this group during 

this period of time.  Occupational status appeared to be a significant indicator of meeting 

CAR guidelines and was significantly related to CAR.  Those who held white-collar jobs 

were much more likely to meet CAR guidelines, even when controlling for education and 

income.  It is quite possible that those who are employed at white-collar jobs are much 

more likely to have access to retirement plans that would increase their level of 

investment assets.  Occupational status deserves further research to determine if simply 

having access to employee financial benefits encourages households to increase 

allocation to investment assets. 

IQ does not appear to have a consistent relationship to CAR when other variables 

are controlled for.  Although IQ has been linked to higher income, some recent research 

has shown that IQ is not linearly related to wealth (Zagorsky, 2007).  It is quite possible 
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that IQ does not directly translate to financial sophistication in a consistent way.  A proxy 

variable used to test those who perceive themselves in control of forces that significantly 

impact their lives and who believe they have control over their lives through self-

motivation or self-determination was negatively related to CAR in 1994 and 2000 and 

negatively related to meeting the CAR25 guideline in 2000.  In 2004, this variable shifts 

to positive in the OLS regression.  It is possible that those who have this characteristic are 

similar to those who Barber and Odean (1998) find to be overconfident.  The economic 

effect on CAR could be heightened by these households who attempt to shift assets to 

time the market.  Low stock preferences have an obvious relationship to CAR.  This 

could also serve to indicate that a large portion of the CAR numerator is in equity type 

assets and that those who have a low preference for these assets have lower CARs.   

This research is a first look at how predictors of CAR change over time, and finds 

that most variables do not predict meeting CAR or a higher CAR in every year.   As 

households move through the life cycle, their preferences for different assets shift, 

leaving researchers to question whether recommended CAR thresholds should be linked 

to life cycle stage.  Most researchers would agree that a blanket CAR recommendation 

for households is not appropriate.  However, with the extreme heterogeneity of household 

savings and wealth, the financial planning profession must recognize the advantage of 

useful heuristics such as the 25 and 50 percent CAR threshold to prevent households 

from failing to rebalance or attempting to time the market.  This study provides ample 

evidence that predictors of meeting CAR thresholds vary much more than expected 

within the same life cycle stage.  Prior research indicates that individual investors are 

notoriously poor predictors of future asset performance, and a greater focus on 
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maintaining adequate ratio threshold within a household portfolio remains a challenge for 

financial planners. 
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Table 2.1:  Median CAR for Selected Variables for the Years 1994 to 2004
1994 1996 1998 2000 2004

Sample Median CAR 0.27 0.32 0.39 0.59 0.39
Net Worth

Net Worth Quartile Four 1.0000 1.2000 1.3417 1.3079 0.3355
Net Worth Quartile Three 0.4000 0.5600 0.6000 0.6333 0.4500
Net Worth Quartile Two 0.2167 0.2563 0.3283 0.4534 0.4081
Net Worth Quartile One 0.1792 0.2285 0.5000 0.4500 0.3600

Total Income
Total Income Quartile Four 0.2545 0.3875 0.3333 0.5667 0.3355
Total Income Quartile Three 0.2500 0.2891 0.3333 0.5333 0.4500
Total Income Quartile Two 0.2410 0.2834 0.3739 0.5400 0.4081
Total Income Quartile One 0.3000 0.3400 0.4296 0.6400 0.3600

Education
High School and below 0.2155 0.2500 0.3121 0.5333 0.3562
Some College 0.2500 0.3014 0.3922 0.6173 0.4000
College Degree 0.3333 0.3860 0.4557 0.6500 0.3891
Graduate School 0.3300 0.4000 0.4500 0.6000 0.4000

Race
White 0.3098 0.4500 0.4862 0.6667 0.5200
Black 0.2600 0.3000 0.3600 0.5520 0.3571
Hispanic 0.3000 0.3905 0.4050 0.6231 0.3881
Asian 0.3700 0.3467 0.6000 0.6350 0.2222
Native 0.1933 0.2818 0.4000 0.6000 0.4000  

 

39 
 



Nathaniel Joseph Harness, Texas Tech University, December 2007 

Table 2.2:  Logistic Regression Results for CAR 25 Percent Guideline

Coefficient
Odds 
Ratio Coefficient

Odds 
Ratio Coefficient

Odds 
Ratio Coefficient

Odds 
Ratio Coefficient

Odds 
Ratio

Intercept -11.2669 *** -6.9096 *** -8.2914 *** -3.1616 *** -5.2333 ***
Log Net Worth -0.1693 *** 0.844 -0.1154 *** 0.891 -0.0485 * 0.953 -0.1535 *** 0.858 0.1398 *** 1.150
Log Income 0.9574 *** 2.605 0.5281 *** 1.696 0.8006 *** 2.227 0.6220 *** 1.863 0.3326 *** 1.395
Race (Reference category: White)

Black -0.5468 *** 0.579 -0.3534 *** 0.702 -0.1502 0.861 -0.3107 *** 0.733 -0.0177 0.982
Hispanic -0.2864 ** 0.751 -0.2777 ** 0.758 -0.0490 0.952 -0.0330 0.968 0.0298 1.030
Native -0.2066 0.813 -0.1200 0.887 -0.1469 0.863 -0.0885 0.915 0.1102 1.116
Asian -0.4399 0.644 0.1702 1.186 0.5887 1.802 -0.0923 0.912 -0.5649 0.568

Age 0.0395 ** 1.040 0.0430 ** 1.044 -0.0065 0.994 -0.0111 0.989 -0.0081 0.992
Education (Reference category: High School)

Some College 0.5055 *** 1.658 0.2898 *** 1.336 0.0642 1.066 0.1245 1.133 0.2800 *** 1.323
College 0.6803 *** 1.975 0.6736 *** 1.961 0.6618 *** 1.938 0.5559 *** 1.743 0.4347 *** 1.544
Graduate School 0.7126 *** 2.039 0.6450 *** 1.906 0.3348 *** 1.398 0.3937 *** 1.482 0.3917 *** 1.479

Marital Status (Reference category: couples)
Unmarried Male 0.0553 1.057 -0.1227 0.885 -0.2080 0.812 -0.4064 *** 0.666 0.1702 1.186
Unmarried Female 0.1736 1.190 -0.0985 0.906 0.0124 1.013 -0.1127 0.893 0.1204 1.128

Divorce -0.4690 0.626 0.3760 ** 1.456 -0.0467 0.954 0.0128 1.013 0.1401 1.150
Home Owner -0.0707 0.932 -0.1224 0.885 0.0834 1.087 -0.1576 * 0.854 0.5590 *** 1.749
Region of Residence (Reference category: North East)

North Central 0.0455 1.047 0.1868 1.205 0.1023 1.108 -0.0602 0.942 0.1724 * 1.188
South -0.1469 0.863 -0.0515 0.950 -0.0642 0.938 -0.0266 0.974 -0.0599 0.942
West -0.1623 0.850 0.0206 1.021 -0.1969 * 0.821 -0.4303 *** 0.650 -0.1745 0.840

Children -0.1086 *** 0.897 -0.2088 *** 0.812 -0.1627 *** 0.850 -0.1499 *** 0.861 -0.0707 *** 0.932
Received Inheritance 0.2772 ** 1.319 0.1258 1.134 0.2345 ** 1.264 0.4265 *** 1.532 0.1007 1.106
Declared Bankruptcy -0.1047 0.901 -0.4159 *** 0.660 -0.2871 ** 0.750 -0.1361 0.873 -0.1023 0.903
Business Owner -0.9332 *** 0.393 -0.5915 *** 0.554 -0.7336 *** 0.480 -0.0363 0.964 0.0220 1.022
Low Risk Tolerance 0.0687 1.071 -0.0750 0.928 -0.0379 0.963 -0.1660 ** 0.847 0.0530 1.054
IQ Quartiles (Reference category: IQ Quartile One)

IQ Quartile Two -0.1561 0.855 0.0166 1.017 -0.0216 0.979 0.0591 1.061 0.0107 1.011
IQ Quartile Three -0.0110 0.989 -0.1813 * 0.834 -0.0096 0.990 0.0841 1.088 -0.0954 0.909
IQ Quartile Four -0.0398 0.961 -0.0701 0.932 0.1817 * 1.199 -0.0709 0.932 0.1691 ** 1.184

In Control -0.1117 0.894 -0.2905 0.748 -0.1986 0.820 -0.4059 *** 0.666 0.0398 1.041
Low Stock Preference -0.3530 *** 0.703 -0.3453 *** 0.708 -0.3766 *** 0.686 -0.4980 *** 0.608 -0.3639 *** 0.695
RoTP 0.0052 1.005 0.0032 1.003 -0.0045 0.995 -0.0150 0.985 0.0096 1.010
White Collar 0.3283 *** 1.389 0.4177 *** 1.518 0.3670 *** 1.443 -0.0417 0.959 0.2375 *** 1.268
*** significant at .01 or greater level; ** significant at .05 level; * significant at .1 level.
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Table 2.3:  Logistic Regression Results for CAR 50 Percent Guideline

Coefficient
Odds 
Ratio Coefficient

Odds 
Ratio Coefficient

Odds 
Ratio Coefficient

Odds 
Ratio Coefficient

Odds 
Ratio

Intercept -11.7922 *** -6.7904 *** -7.9743 *** -3.2578 *** -3.0296 ***
Log Net Worth -0.3198 *** 0.726 -0.2780 *** 0.757 -0.2284 *** 0.796 -0.2813 *** 0.755 0.1380 *** 1.148
Log Income 1.0349 *** 2.815 0.5641 *** 1.758 0.8744 *** 2.398 0.6667 *** 1.948 0.1840 *** 1.202
Race (Reference category: White)

Black -0.5200 *** 0.595 -0.2758 ** 0.759 -0.1939 0.824 -0.2925 *** 0.746 0.0972 1.102
Hispanic -0.2048 0.815 -0.1762 0.838 -0.1345 0.874 -0.0785 0.924 -0.0014 0.999
Native -0.2130 0.808 -0.1711 0.843 -0.1191 0.888 -0.0122 0.988 0.1500 1.162
Asian -0.2656 0.767 0.0114 1.011 0.4856 1.625 -0.0657 0.936 -0.1783 0.837

Age 0.0536 ** 1.055 0.0541 *** 1.056 0.0011 1.001 -0.0079 0.992 -0.0328 ** 0.968
Education (Reference category: High School)

Some College 0.3356 *** 1.399 0.1862 1.205 0.0408 1.042 0.1855 ** 1.204 0.3318 *** 1.394
College 0.4670 *** 1.595 0.7550 *** 2.128 0.4918 *** 1.635 0.4278 *** 1.534 0.2665 ** 1.305
Graduate School 0.4897 *** 1.632 0.7169 *** 2.048 0.2296 * 1.258 0.2228 * 1.250 0.2718 ** 1.312

Marital Status (Reference category: couples)
Unmarried Male 0.1317 1.141 0.0419 1.043 -0.3546 ** 0.701 -0.3985 *** 0.671 0.2560 * 1.292
Unmarried Female 0.3097 1.363 0.0646 1.067 0.0005 1.000 -0.2493 * 0.779 0.0526 1.054

Divorce -0.3370 0.714 0.5256 *** 1.691 0.0679 1.070 0.0766 1.080 0.1105 1.117
Home Owner -0.1357 0.873 -0.1588 0.853 -0.0371 0.964 -0.3171 *** 0.728 0.3117 *** 1.366
Region of Residence (Reference category: North East)

North Central 0.0365 1.037 -0.0382 0.962 0.1120 1.118 -0.0611 0.941 0.1748 1.191
South -0.0088 0.991 -0.2209 * 0.802 0.0683 1.071 -0.0695 0.933 0.0307 1.031
West 0.0443 1.045 -0.2022 0.817 -0.0773 0.926 -0.4040 *** 0.668 -0.0559 0.946

Children -0.1253 *** 0.882 -0.1285 *** 0.879 -0.2249 *** 0.799 -0.1189 *** 0.888 -0.0445 * 0.956
Received Inheritance 0.2201 1.246 0.2226 1.249 0.2457 * 1.278 0.1611 1.175 -0.0379 0.963
Declared Bankruptcy -0.0223 0.978 -0.3532 ** 0.702 -0.2467 * 0.781 -0.1732 * 0.841 0.0296 1.030
Business Owner -1.2693 *** 0.281 -0.3307 * 0.718 -0.4274 ** 0.652 0.2202 1.246 0.0714 1.074
Low Risk Tolerance 0.0294 1.030 -0.0924 0.912 -0.0523 0.949 -0.0749 0.928 0.0456 1.047
IQ Quartiles (Reference category: IQ Quartile One)

IQ Quartile Two -0.0491 0.952 -0.0391 0.962 -0.1001 0.905 0.0444 1.045 -0.0701 0.932
IQ Quartile Three 0.0174 1.018 -0.2185 * 0.804 -0.0673 0.935 0.0679 1.070 -0.0459 0.955
IQ Quartile Four 0.0914 1.096 -0.0473 0.954 0.1441 1.155 -0.0939 0.910 0.0256 1.026

In Control -0.0878 0.916 -0.1088 0.897 0.0598 1.062 -0.3880 *** 0.678 0.0564 1.058
Low Stock Preference -0.2981 *** 0.742 -0.2612 *** 0.770 -0.3414 *** 0.711 -0.3914 *** 0.676 -0.3311 *** 0.718
RoTP -0.0202 0.980 -0.0032 0.997 -0.0235 * 0.977 -0.0146 0.985 0.0046 1.005
White Collar 0.2693 ** 1.309 0.3727 *** 1.452 0.3320 *** 1.394 0.0599 1.062 0.3033 *** 1.354
*** significant at .01 or greater level; ** significant at .05 level; * significant at .1 level.

20041994 1996 1998 2000
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Table 2.4:  OLS and Robust Regression Results

OLS Median OLS Median OLS Median OLS Median OLS Median
Intercept -3.7429 *** -3.8337 *** -0.4360 -1.4754 -2.0047 *** -2.4736 *** -0.3001 -1.4037 ** -0.2994 0.7524
Log Net Worth -0.5678 *** -0.5605 *** -0.5492 *** -0.5473 *** -0.5147 *** -0.4567 *** -0.4973 *** -0.4323 *** 0.0811 *** 0.0787 ***
Log Income 0.5165 *** 0.5810 *** 0.2438 *** 0.3456 *** 0.4767 *** 0.5386 *** 0.4779 *** 0.5767 *** 0.0189 -0.0236
Race (Reference category: White)

Black -0.1365 -0.1737 -0.3066 *** -0.3211 *** -0.0878 -0.0809 -0.2652 *** -0.2191 *** 0.3421 *** 0.2966 **
Hispanic -0.0896 -0.0878 0.0364 -0.0125 0.0486 -0.0274 -0.0808 -0.0551 0.2599 *** 0.2654 **
Native 0.1128 -0.0956 -0.1033 -0.0048 0.0413 0.0000 -0.0081 0.0983 0.0082 0.0090
Asian 0.0308 0.0037 -0.1610 -0.0895 0.2774 0.1894 0.2424 0.0366 -0.0766 -0.3324

Age 0.0626 *** 0.0519 *** 0.0604 *** 0.0592 *** 0.0339 ** 0.0208 0.0055 -0.0061 -0.0249 * -0.0356 ***
Education (Reference category: High School)

Some College 0.1633 * 0.0778 0.1769 ** 0.1846 * 0.0988 0.0475 0.0938 * 0.0104 0.0588 0.1508 *
College 0.3704 *** 0.2483 ** 0.4385 *** 0.4142 *** 0.4581 *** 0.4157 *** 0.3934 *** 0.2362 *** -0.0237 0.0812
Graduate School 0.3481 *** 0.3078 *** 0.4366 *** 0.5543 *** 0.2270 ** 0.2038 ** 0.2151 *** 0.0649 0.0093 0.1041

Marital Status (Reference category: couples)
Unmarried Male 0.0453 0.1425 -0.0986 0.0032 -0.1147 -0.0905 -0.2736 *** -0.1779 ** 0.0901 -0.0222
Unmarried Female 0.1330 0.1912 -0.1457 -0.1034 -0.1652 -0.1488 -0.0061 0.0003 0.1127 -0.0983

Divorce -0.1206 0.0679 0.3765 ** 0.3999 ** -0.0425 0.1099 0.0037 0.1501 -0.0521 0.0537
Home Owner -0.1721 ** -0.1461 * -0.2110 ** -0.1855 ** -0.0749 -0.1552 * -0.1476 ** -0.2299 *** -0.6895 *** -0.7221 ***
Region of Residence (Reference category: North East)

North Central 0.0094 0.0010 -0.1261 0.0167 -0.0420 0.0039 -0.0803 -0.1022 0.2132 ** 0.1661 *
South 0.0966 -0.0160 -0.0549 -0.0128 -0.0588 0.0105 -0.0983 -0.0763 0.1305 0.1372
West -0.0180 -0.1622 -0.1430 -0.0463 -0.0712 -0.0469 -0.1660 ** -0.2319 *** -0.0460 -0.0630

Children -0.0422 0.0032 -0.1000 *** -0.0754 ** -0.0905 *** -0.0762 ** -0.0487 *** -0.0472 ** -0.0093 -0.0057
Received Inheritance 0.0484 0.0109 0.1061 0.0276 0.0840 0.0966 0.1635 ** 0.1167 * -0.2003 ** -0.1074
Declared Bankruptcy -0.0184 0.0051 -0.2559 ** -0.0765 -0.2415 ** -0.0568 -0.2866 *** -0.1943 ** -0.0618 -0.0473
Business Owner -0.4066 *** -0.3809 ** -0.1969 -0.1660 -0.2287 * -0.3671 *** 0.0995 0.1177 -0.0627 -0.1433
Low Risk Tolerance 0.1681 ** 0.1564 ** -0.0690 -0.0695 0.0239 0.0156 -0.0758 * -0.0664 -0.0102 0.0458
IQ Quartiles (Reference category: IQ Quartile One)

IQ Quartile Two -0.0256 -0.0829 0.0867 0.0897 0.0053 0.0519 0.0473 0.1053 * -0.0501 -0.0606
IQ Quartile Three -0.0007 0.0964 -0.0478 -0.0522 -0.0048 -0.0900 0.0625 0.0802 -0.0321 -0.0321
IQ Quartile Four 0.1366 0.1296 -0.1003 -0.0220 0.1381 * 0.1265 0.0242 0.0592 0.0121 0.0863

In Control -0.0837 -0.3264 ** -0.0377 -0.1449 0.0560 0.1214 -0.1403 -0.1894 ** 0.3460 *** 0.1244
Low Stock Preference -0.2548 *** -0.3504 *** -0.1829 *** -0.1437 ** -0.2660 *** -0.2268 *** -0.2907 *** -0.2215 *** -0.1565 ** -0.1668 **
RoTP -0.0135 -0.0075 0.0037 -0.0045 -0.0146 -0.0172 -0.0060 -0.0115 0.0031 -0.0113
White Collar 0.0296 0.0447 0.2184 *** 0.1982 ** 0.1504 ** 0.0715 0.0943 ** 0.0866 * 0.2314 *** 0.1897 ***
*** significant at .01 or greater level; ** significant at .05 level; * significant at .1 level.
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Figure 2.1:  Median Capital Accumulation Ratio by Year 1994 - 2004 
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CHAPTER 3 

 THE EFFECTS OF THE CAPTIAL ACCUMULATION RATIO ON WEALTH 

 

Abstract 

Although financial ratio analysis is commonly used to analyze household well-

being, the current academic literature often employs standard ratio thresholds that have 

not been subject to sufficient academic rigor.  This research tests the relationship between 

changes in net worth and the capital accumulation ratio.  Meeting the capital 

accumulation ratio (CAR) 25 percent guideline resulted in a 28.1 percent increase in the 

change of net worth from 1994 to 2004.   When broken into quartiles, the relationship 

between CAR and wealth was linear between quartile three and four.  However, this 

increase comes at a cost; every one point increase in the CAR increased the standard 

deviation of net worth from 1994 to 2004 by 8.1 percent.  Results from this study suggest 

that meeting the 25 percent CAR threshold leads to greater wealth over time at the 

tradeoff of higher wealth dispersion. 

 

Introduction 

Ratios provide a convenient benchmark of financial status.  Ratios used by 

financial planners are frequently drawn from accounting, where they are used to predict 

the likelihood of failure in corporations (Horrigan, 1963).  In finance, ratios are used to 

control for the firm size (Barnes, 1987; Fieldsend, Longford, & McLeay, 1987) and to 

allow comparison between a firm and its industry (Beaver, 1966).  Financial ratios have 
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gained acceptance as predictors of firm performance and are relied upon by the capital 

market to establish relative investment risk (Barnes, 1987). 

The ease and efficiency of ratio analysis has led to its frequent application to 

characterize household financial status (Horrigan, 1966).  Although financial ratio 

analysis is commonly used to analyze household well-being, the current academic 

literature often employs standard ratio thresholds that have not been subject to sufficient 

academic rigor.  There is little agreement on ideal ratio thresholds; this leads to 

inconsistency in the application of ratio analysis by planners.  A survey of academics and 

financial planners found that subjective, ideal capital accumulation ratios have a standard 

deviation of 22 percent around a mean of 56 percent (Greninger et al., 1996).   

The capital accumulation ratio (hereafter CAR) is traditionally defined as the 

proportion of net worth held in investment assets, and is intended to reflect the share of 

assets held primarily for future consumption.  Many financial planning texts and articles 

today use the CAR to assess financial strength over time (Garman & Forgue, 2000), 

relative household financial well-being (DeVaney, 1993), and retirement adequacy 

(DeVaney, 1995; Yao et al., 2003).  The CAR has also been used as an indicator of how 

well a household is achieving the goal of wealth accumulation (Garman & Forgue, 2000; 

Yao et al., 2003) and as a reflection of proper asset allocation (Moon et al., 2002).  

However, ratios are only useful if they accurately reflect the financial characteristic they 

were created to capture.   

Although the CAR is frequently used in financial planning research and practice, 

few studies have tested the implications of these recommended practices on households 

across time due to the lack of longitudinal data.  The lack of empirical support has not 
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affected reliance on the CAR by practitioners and in the popular financial press.  One 

financial news television program noted that “the recommended [CAR] ratio is at least 

50% and should get higher as retirement approaches” (Jung & Ng, 2007).  Others 

recommend the CAR “ratio should increase over time” (Marcinko, 2002) and that “as one 

approaches retirement, this ratio should increase and should approach 70 to 90 percent 

(lower for homeowners)” (Burns & Forgue, 2003).  While greater investment in financial 

assets will lead to greater expected wealth in later years than investment in tangible and 

liquid asset categories, these specific recommendations are empirically unfounded.   

While empirical support of a relation between higher CAR and household wealth 

accumulation over time has not been established in the extant household finance 

literature, there is overwhelming empirical evidence that investment assets have yielded a 

higher return over time than have liquid or tangible assets in the U.S.  This paper explores 

how variation in CAR leads to changes in wealth among a sample of households within a 

similar life cycle stage over a ten-year period. 

 

Literature Review 

 Most CAR analyses use cross-sectional data due to the lack of detailed wealth 

composition in public, nationally representative panel data sets (Campbell, 2006a).  

While cross-sectional analysis can provide detailed insight into variation in CAR across 

households (Yee & Niemeier, 1996), panel data provides the ability to estimate the effect 

of a ratio on any outcome within households over time. 

Griffith (1985) was one of the first to use financial ratios as assessment tools to 

measure household financial health. He developed case scenarios to analyze a proposed 
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set of 16 ratios to interpret a household’s financial situation.  Although the CAR was not 

one of these original ratios, the author concludes that scaling ratios by net worth is critical 

in determining progression toward goal attainment.  Lytton, Garman and Porter (1991) 

identify the ratio of investment assets within a portfolio as a benchmark of a successful 

household portfolio and recommend that the capital accumulation ratio be 25 percent or 

greater (although it should vary across the life cycle). 

Yao and Hanna (2001) empirically tested the effect of the CAR on retirement 

adequacy using a sample of 110 financial planning clients and found that only 34 percent 

of households meeting the 25 percent CAR guideline were adequately prepared for 

retirement.  Of those not meeting the 25 percent guideline, a similar proportion (30 

percent) were adequately prepared for retirement.  Moon, Yuh and Hanna (2002) 

analyzed the usefulness and limitations of financial ratio guidelines in a sample of 

Korean households.  They found that just 15 percent of Korean households met the CAR 

guideline (25 percent), and that CAR increased up to age 39, but then decreased for the 

rest of the life cycle-- suggesting possible cultural and generational differences in 

preference for investment assets.   

 Yao, Hanna, and Montalto (2003)  found that 63 percent of households that met 

the 25 percent CAR guideline were adequately prepared for retirement.  Contrary to some 

recommendations of academics and practitioners, a very high CAR (50 percent or above) 

is found to be a weaker predictor of retirement adequacy than a lower CAR (25-50 

percent) threshold.  

DeVaney (1995) studied the CAR to determine retirement adequacy in young and 

older baby boomers.  She found that being white and expecting an inheritance was 

47 
 



Nathaniel Joseph Harness, Texas Tech University, December 2007 

positively associated with having a CAR of greater than 25 percent.  For older baby 

boomers she found that those who were in good health, male, and had a pension were 

more likely to meet the 25 percent guideline.  She suggested that the CAR is a good 

indicator of retirement adequacy, but that a panel data set would improve the power of 

the study.   

A number of studies have tested the impact of household variables on meeting the 

CAR guideline.  Yao, Hanna, and Montalto (2002) found that education, income, number 

of years until retirement, overspending, and financial risk tolerance where all predictors 

of meeting the CAR guideline.  Moon et al (2002) found that income, a small household 

size (< 3), having a child younger than six, and being married were all positive predictors 

of meeting the CAR guideline, while older age, larger household size, being male, and 

being a dual earner were all negative predictors of meeting the CAR guideline.   

Baek and DeVaney  (2004) found that being college educated, earning a higher 

income, having an above average attitude toward risk, always paying off credit card 

balances, saving regularly, and spending less than one’s income were all positively 

associated with meeting a CAR guideline of 25 percent, while risk aversion decreased the 

chance of meeting the CAR guideline. 

 Using a panel study of the Survey of Consumer Finances, DeVaney (1993) found 

that the average household CAR increased from 0.39 to 0.41 between 1983 and 1986 (a 

period of economic expansion).  Bae, Hanna, and Baek (2005) analyzed financial ratios 

before and after the Korean economic crisis between 1997 and 1998 and found that the 

percentage meeting a 20 percent CAR guideline decreased by 5.7 percent.  They 
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attributed the decrease in the CAR to the decline of the stock market after the economic 

crisis.  

Investment Asset Holdings 

It has been well documented that households vary in their preference for different 

asset classes (Xiao, 1995).  Investment asset holdings are greater among households with 

more financial resources, a longer planning horizon, a growth-oriented savings motive, a 

higher education, and those who are white (Zhong & Xiao, 1995); who have a higher 

level of income, own credit cards, own a home, and hold other financial assets (Xiao, 

1995); who are older (Ameriks & Zeldes, 2000; Poterba & Samwick, 1997); who are in 

higher marginal tax rates (Poterba & Samwick, 1999); and who have higher non-tradable 

income (human capital) (Campbell & Viceira, 2002; Klos & Weber, 2006) and higher 

cognitive ability (Benjamin & Shapiro, 2005).  Guiso, Haliassos, & Jappelli (2002) find 

that in the United States the fraction of investors with direct or indirect stockholdings 

rises from 4.4 percent in the lowest quartile of wealth to 86.7 percent in the highest 

quartile of wealth.  

 

Theory 

Meeting the CAR guidelines is in part a decision to defer consumption.  

According to life cycle savings theory, individuals make a decision to defer consumption 

from periods of relatively low marginal utility to periods of higher marginal utility by 

borrowing and saving.  Households in their peak accumulation stages, generally in the 

decades prior to retirement, are motivated to save to supplement reduced income during 

retirement.  Household preferences determine portfolio allocation.  Monetary assets 
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provide liquidity, or insurance against a sharp decline in consumption.  Tangible assets 

provide a service flow of utility both in the present and the future and may either rise or 

fall in value depending on rate of depreciation.  Investment assets are held primarily for 

future consumption, and allocation within this category is a function of time horizon and 

risk tolerance.   

Economists have had some difficulty modeling the complex decisions that face a 

household in asset allocation decisions (McCarthy, 2004). This is due in part to the fact 

that it is not just an individual’s risk tolerance or capacity that drives these allocation 

decisions; economic states, time preferences, taste preferences for work and leisure, 

cognitive ability, past experiences, exposure to uncertainty, health, perceived life 

expectancy,  and a plethora of other intangible factors do so as well. 

Investors are motivated to shift assets from monetary and tangible categories to 

investment assets by the higher return they expect to receive from the investments.  In 

this paper, we make the assumption that the majority of investment asset wealth is held in 

instruments that provide a higher expected return than assets held in monetary or tangible 

assets.  This is assumed to be due to a) reduced utility in current periods than assets that 

provide monetary insurance value and a service flow of tangible utility assets and b) a 

greater expected variation in future consumption from holding assets that have a broader 

distribution of expected returns. 

Modern Portfolio theory (Markowitz, 1952) has relevance in two primary areas 

for household CARs, both of which center on the risk and return relationship.  First, 

households with larger portions of their net worth in risky assets (investment assets) 

should have greater net worth in later periods.  Figure 3.1 shows the rates of returns and 
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standard deviations for stocks and bonds from the years in which financial asset returns 

may have affected wealth in this study (1993 to 2003).  During this period stocks on 

average grew by 11.76 percent per year, while bonds grew by 7.17 percent per year.  If an 

individual placed more of their assets in stock investments, they could reasonably expect 

a much higher rate of return and thus a higher level of wealth; however, they could also 

expect a higher return standard deviation.  The risk-return tradeoff that allows households 

to earn a higher expected return by accepting greater investment risk implies both higher 

wealth and greater wealth dispersion among households with a greater share of wealth 

held in investment assets.  This can again be observed in Figure 3.1, which demonstrates 

that even though the S&P 500 had a greater return for this period, it was accomplished 

with a much higher standard deviation. 

Hypotheses 

 Modern portfolio theory implies that a greater share of assets held in investment 

securities in period A will lead to greater expected wealth in period B.  Using this theory 

for the CAR the hypothesis is that meeting the CAR guideline (25 percent) in 1994 will 

lead to a greater net worth in 2004 when controlling for selected variables.  We also 

hypothesize that households in higher CAR categories will see a greater increase in 

wealth between 1994 and 2004. 

The second hypothesis for households derived from modern portfolio theory is 

that a greater share of assets held in investment securities in period A will lead to greater 

variance of wealth in period B.  More specifically, it is hypothesized that meeting the 

CAR guideline in 1994 (and being in higher CAR categories) will lead to a greater 

variance in net worth in 2004 when controlling for selected variables. 
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Data Description 

 This research uses the National Longitudinal Survey of Youth 1979 cohort 

(NLSY79), a nationally representative panel data set comprised of youth who were 

between the ages of 14 and 21 on December 31st, 1979.  The NLSY79 has surveyed the 

same households between 1979 and 2004 comprising of 21 waves of this panel, with a 90 

percent retention rate in subsequent years. This cohort of individuals are considered part 

of the young baby boom generation (Galizzi & Zagorsky, 2005).   

 Not all participants were used in this research.  The data was limited to those who 

were willing or able to estimate their net worth in both 1994 and 2004.  The years 1994 to 

2004 were chosen due to availability of wealth data in the earliest and most recent NLSY 

surveys.  It should also be noted that the time period represents a period in which 

households have entered the accumulation stage of their life cycle (early 30s in 1994 and 

early 40s in 2004).    

Dependent Variable 

 The dependent variable is change in net worth from 1994 to 2004.  Net worth is 

measured using an identical self-reported net worth question asked in each sample year.  

The respondent was asked: “How much would you have left over after all debts are paid 

from selling all assets?”   

Wealth in 1994 and 2004 was transformed using a natural log.  These two logged 

wealth variables were then subtracted from each other to create a change in log from 
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1994 to 20048.  This log transformation eliminated distortions caused by large values and 

the non-normal distribution of wealth9.  

Independent variables 

The independent variables include measures of demographics, financial variables, 

socioeconomic characteristics, myopic behavior, and health.  The CAR is calculated by 

dividing investment assets by net worth.  Investment assets were calculated using the 

actual reported value of all investment assets reported by the participants.  These assets 

include the value of IRA, Keogh, 401k, 403b, pre-tax annuities, stocks, bonds, mutual 

funds, CDs, other nonresidential real estate, business and professional interests, value of 

farming operation, and personal loans to others.   

Although age is limited by the nature of the sample, it was included as a variable 

because of the slight (7 year) age difference in the panel.  Age has been found to be a 

significant predictor of wealth across time (Haurin, Wachter, & Hendershott, 1996). Race 

was also included as a dependent variable.  Prior research has found whites to be more 

likely to than blacks to hold high-risk and high-return assets (Keister, 2000).  Education, 

martial status, and gender were included because of their relationship to wealth.  

Households with higher levels of education are more inclined to invest in higher-return 

assets, and may be less myopic (Peress, 2004; Wolff, 1998).  Yamokoski and Keister 

(2006) found that married couples have seven and a half times the median net worth of 

                                                 
8 Using the equation logbW04 − logbW94 = logb(W04/ W94). 
9 As a measure of robustness other transformations were performed.  An inverse 
hyperbolic sine transformation θ-1sinh-1(θy) = θ-1ln(θy + (θ2y2 + 1)½) with a scale 
parameter (θ) of 0.0001used, producing similar results.  For further discussion see 
(Burbidge, Magee, & Robb, 1988; Pence, 2002). 
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single adults, and females are often financially penalized due to childbirth and rearing 

responsibilities--causing a reduction in lifetime wealth.  

Region of residence was included to proxy possible regional differences in asset 

price changes (for example residential real estate) (Haurin et al., 1996).  Number of 

children was included to proxy preference for present consumption.  Keister (2003) also 

finds that having a larger number of children is negatively associated with ownership of 

risky assets. 

Socioeconomic variables include log sum of total income from 1994 to 2004, 

inheritance, and log net worth in 1994.  The share of wealth generated by inheritance has 

been estimated to be as small as 10 percent (Morgan, David, Cohen, & Brazer, 1962) and 

as large as 18.5 percent (Menchik & David, 1983).  Both income and net worth were used 

as controls for change in net worth given the effect of income and current net worth on 

changes in net worth. 

Other financial variables included were bankruptcy between 1979 to 2004 and 

homeownership.  Households that had ever declared bankruptcy from 1979 to 2004 were 

dummy coded to control for shocks that could affect net worth.  Homeownership was 

included because of its positive impact on savings and ultimately net worth of households 

(Haurin & Rosenthal 2005). 

Myopic behavior was tested using an index of behaviors that included alcohol 

abuse, smoking, and drug use as a proxy for a high rate of time preference.  This is 

similar to Lusardi’s (2000) proxy for rate of time preference which can have an effect on 

preference for assets. Entrepreneurship was included as a dummy variable.  Hurst and 

Lusardi  (2004) found that when subtracting business equity, entrepreneurial households 
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have a significantly larger level of wealth.  Research by Galizzi and Zagorsky (2005) 

suggest that a worker who is never injured is more likely to have a higher level of net 

wealth and wealth growth rates. A variable was included to test whether a worker had 

been injured (affecting the respondent’s ability to work) any time between 1994 and 

2004.  

Table 3.1 provides descriptive statistics for the overall sample and frequencies by 

quartile changes in net worth.  The first column shows the mean of the overall sample.  

The last four columns show the frequency of each variable by quartile changes in net 

worth from 1994 to 2004.  The bottom portion of the table provides means of the 

continuous variables along with means by the quartile changes.   

The frequency of those meeting the CAR guideline of 25 percent increases from 

19.16 percent to 29.97 percent across each quartile of wealth.  The median CAR was a 

better indicator of the sample due to extreme values of the CAR for a few households.  

For the sample the median CAR was 19.01 percent.   This percentage is smaller than 

previous studies (Yao et al., 2002, 2003) and can be attributed to differences in 

definitions of variables and restrictions on sample age.  Age appears to be distributed 

evenly across all quartiles of changes in wealth.  Those with higher education appear to 

have the largest changes in wealth, peaking with those who have completed graduate 

school (43.56 percent) in the highest quartile change in wealth.  Marriage has a slight 

distribution toward greater changes in wealth, while divorce appears to have the opposite 

effect exhibiting the lowest changes in wealth.  Those in the north central and southern 

parts of the United States appear to have the lowest changes in net worth compared to 

those in the northeast and west.  Inheritance and homeownership both appear to have a 
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positive relationship with changes in wealth, while bankruptcy, smoking and health 

effecting jobs have a negative relationship. 

 

Results 

The first regression results testing hypothesis one estimate the impact of meeting 

the CAR guideline of 25 percent on the log change of net worth from 1994 to 2004.  This 

is represented in equation (1).   

(1)  ln(ΔWealth04i-94i) = αi + β1 (CAR94i) + β2 ln(∑ income94i) + β3 ln(Wealth
94

 
 

                                                

i) +  β4 (Di) + Єi
 

Where; 
 
Di = vector of household characteristics affecting preference for current 
consumption 

 

The results in Table 3.2 are consistent with the hypothesis that meeting the recommended 

CAR guideline of 25 percent in 1994 led to an increase in the wealth in 2004.  Meeting 

the CAR guideline resulted in a 28.1 percent increase in the change of net worth from 

1994 to 2004.10   

Those age 41 to 42 had a significantly lower change in net worth compared to 

those age 39 to 40.  Age at other levels were not significantly different from zero.  Race 

had a significant impact on net worth.  Those who were black (-.407) and Hispanic (-

.124) both had negative changes in net worth compared to those who were white.  

Education has a significantly positive relationship with changes in net worth.  Those who 

completed graduate school (.351) and college (.354) had increase in change of net worth 

compared to those who only attained a high school education.  Those who completed 

 
10 Interpretation of parameter estimates of a log dependent variable requires (ex) -1 

56 
 



Nathaniel Joseph Harness, Texas Tech University, December 2007 

some college (.177) had an increase in change of net worth.  Marriage (-.134) had a 

significant and negative effect on change in net worth.  Those who lived in the southern 

and north central U.S. had a significantly lower CAR than those who live in the West.  

Having declared bankruptcy and having a greater number of children both had a negative 

effect on change in net worth.  Log net worth in 1994 had a negative relationship to 

changes in net worth.  A 10% increase in net worth 1994 reduces changes in net worth by 

5.2% 11  Log income in 1994 had a positive impact on changes in wealth. 

The first regression tested the CAR based on the current guideline of 25 percent.  

This guideline percentage was originally set at 25 percent based on scenario studies 

Lytton et al. (1991).  This guideline was later tested against retirement adequacy (Yao et 

al., 2003) and was found to be better predictor than the 50 percent guideline suggested by 

some practitioners (Greninger et al., 1996).  To get a better understanding of the 

relationship of the CAR and changes in wealth, the ratio was broken into quartiles and 

tested using the same control variables.  Table 3.3 presents the results of the quartile 

CAR regression.  Quartile one contained individuals who had a CAR less than 9.87 

percent.  Quartile two was comprised of individuals who had a CAR between 9.87 and 

26.00 percent.  Quartile three included those between 26.00 and 59.99 percent, and 

quartile four contained those greater than 59.99 percent.  Quartile three and four both 

significantly impact change in net worth.  Those in quartile four had the largest impact on 

change in net worth.  The results for all the other control variables did not differ 

meaningfully from the first regression.   

The third regression tests hypothesis two, the impact of meeting the CAR 

guideline of 25 percent on the log standard deviation of net worth from 1994 to 2004. 
                                                 
11 Interpretation of the log dependent and independent relationship requires (ex * ln (1.1))-1.   
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This is represented in equation (2).   

(2)  log(σWealth04i-94i) = αi + β1 (CAR94i) + β2 ln(∑ income04i-94i) + β3
ln(Wealth 94

 
 i) +  β4 (Di) + Єi

 
Where; 
 
Di = vector of household characteristics affecting preference for current 
consumption 

 

The parameter estimates represent the percentage change each variable has on the 

standard deviation of net worth.  The results in Table 3.4 are consistent with hypothesis 

two.  Meeting the recommended CAR guideline of 25 percent in 1994 caused an increase 

in the dispersion of wealth in 2004.  Every one point increase in the CAR increases 

standard deviation of net worth from 1994 to 2004 by 8.1 percent.   

Compared to those ages 39 to 40, every other group had a significantly lower 

standard deviation of wealth.  Blacks (-.236) had a lower standard deviation of wealth 

and Asians (.634) had a higher standard of wealth when compared to whites.   Education 

has a significantly positive relationship with standard deviation of net worth. Those who 

completed graduate school (.406) and college (.239) had a significant increase in standard 

deviation of net worth compared to those who only attained a high school education.  

Marriage (-.318) had negative effect on standard deviation of net worth.  Living in the 

north central (-.217) or south (-.156) as compared to the west had a significantly negative 

impact on standard deviation of net worth.  Both log of net worth in 1994 and log of 

income from 1994 to 2004 had a positive impact on standard deviation of net worth. 

A final regression was run to get a better understanding of the relationship of the 

CAR and standard deviation of income.  The last two quartiles have a positive impact on 

standard deviation of net worth.  The quartiles are split in the same manner as discussed 
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earlier.  Using these break points, those in quartile three (CAR between 26.00 and 59.99 

percent) have a 10.6 percent positive impact on standard deviation of net worth.  Those in 

quartile four (CAR greater than 59.99 percent) have a 44.4 percent positive impact on 

standard deviation of net worth.  Those in quartile one (CAR between 9.87 and 26.00 

percent) have a positive but insignificant impact on standard deviation of net worth.  The 

results for all the other control variables were not significantly different from the first 

regression on standard deviation of net worth.   

 

Conclusion 

Meeting the recommended 25 percent CAR threshold leads to a statistically 

significant increase in household wealth between 1994 and 2004.  When CAR is 

measured in quartiles, households within the third and fourth quartiles see a greater 

increase in wealth between the two sample periods.  However, the relation between CAR 

and standard deviation of wealth is also significant for those in the third and fourth 

quartiles of CAR. The relationship between the third and fourth quartiles appears direct 

between higher wealth and higher dispersion of wealth. 

Two guidelines for the CAR have been suggested as appropriate for households: 

 50 percent (Greninger et al., 1996) and 25 percent (DeVaney, 1995; Lytton et al., 1991; 

Yao et al., 2002).  This research started by determining the implications of the 25 percent 

guideline on wealth when controlling for selected variables.  Of the overall sample, 21.12 

percent met the 25 percent CAR guideline; however, by wealth quartiles only 19.16 

percent met the guideline in the lowest quartile, while 29.97 percent met the guideline in 

the highest quartile. Meeting the CAR guideline in 1994 resulted in a 28.1 percent 
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increase in the change of net worth from 1994 to 2004.  This is of particular interest given 

the sample was between the ages of 29 and 36 when the CAR was analyzed.  This 

research shows that those in the earliest phase of life cycle accumulation who meet the 

CAR 25 percent guideline increased their wealth 10 years later. 

To get a better understanding of the relationship between the CAR and changes in 

wealth, the ratio was then broken into quartiles and tested using the same control 

variables.  Quartile three (CAR between 18.93 and 41.67 percent) and four (greater than 

41.68 percent) both significantly impacted changes in net worth.  Quartile three had a 

14.6 percent impact on change in net worth, while those in quartile four had a 29.8 

percent impact.    

Meeting the recommended CAR guideline of 25 percent in 1994 led to an 

increase in the standard deviation of net worth from 1994 to 2004.  This is of major 

importance for households who must recognize that financial assets involve a risk-return 

tradeoff.  While it is does appear that meeting the CAR guideline increases net worth 

across time, it should be noted that it is at the expense of higher variance of net worth. 

To get a better understanding of the relationship of the CAR and standard 

deviation of income, the CAR was again broken into quartiles.  Using these break points, 

those in quartiles three (CAR between 26.00 and 59.99 percent) have a10.6 percent 

positive impact on standard deviation of net worth.  Those in quartile four (CAR greater 

than 59.99 percent) have a 44.4 percent positive impact on standard deviation of net 

worth.  These results would imply that as an individual increases their CAR (quartile)  

they also increase their standard deviation of net worth.  This has a major implication for 

researchers and practitioners.  Prior research has suggested that as one moves through the 
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life cycle they should increase their CAR up to retirement; however, these results suggest 

that those with a very high CAR (during a decade in which financial asset returns 

mirrored historical averages) saw a much greater standard deviation in future wealth with 

little benefit.   

Although the point of ratio research is to develop a measure that is easily 

interpretable, it would be naive to suggest that every person maintain a certain ratio 

guideline throughout their life cycle stage.  Further research should be performed on 

households across a greater section of the life cycle. The standard deviation of CAR may 

also have an impact on net worth across time if households attempt to market time.  Net 

worth could be reduced by a high standard deviation of the CAR through taxes and 

trading costs as well as by behavioral timing mistakes. 

Financial planning practitioners, government policy makers, and households 

themselves would benefit greatly from appropriate guidelines for all ratios that impact a 

household’s financial health.  Results from this study suggest that meeting the 25% CAR 

threshold leads to greater wealth over time at the tradeoff of higher wealth dispersion.   
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Table 3.1:  Means of Sample and Frequencies by Quartile Changes in Wealth

Frequency by Change in Wealth Quartiles

Variable 
Overall
Sample

Quartile 
One

Quartile
Two

Quartile
Three

Quartile
Four

Guideline CAR (25%) 21.12 19.16 24.13 26.74 29.97
Age 39 to 40 18.08 25.90 28.38 23.05 22.67
Age 41 to 42 28.35 24.67 27.58 25.15 22.60
Age 43 to 44 26.39 24.80 26.24 23.76 25.20
Age 45 to 47 27.04 26.11 20.76 25.35 27.77
Black 6.05 35.09 25.73 26.90 12.28
White 88.70 24.12 25.67 24.62 25.59
Hispanic 2.76 35.90 26.92 16.67 20.51
High School Education and below 44.64 31.96 28.55 23.99 15.50
Some College 26.49 26.40 26.40 25.23 21.98
College 15.50 14.22 19.78 24.00 42.00
Graduate School 13.37 12.89 17.27 26.29 43.56
Married 69.79 20.19 23.74 26.46 29.62
Widow or Divorced between 94 - 04 18.46 32.65 28.92 19.96 18.47
North East 14.64 20.00 20.94 23.06 36.00
North Central 28.07 24.79 25.28 28.10 21.84
South 36.38 29.36 28.98 23.48 18.18
West 20.91 22.90 23.06 22.08 31.96
Male 51.74 24.78 24.45 25.92 24.85
Female 48.26 25.91 26.70 22.84 24.55
Inheritance 31.73 18.35 20.85 24.65 36.16
Bankruptcy anytime 94 - 04 10.78 40.89 30.35 17.89 10.86
Homeowner 64.62 21.86 22.33 26.28 29.53
Heavy Smoker 17.43 33.20 30.43 22.13 14.23
healthjob 6.30 39.89 31.69 13.11 15.30

Highest Grade Completed Mother 11.39 10.93 10.99 11.48 12.18
Highest Grade Completed Father 11.65 10.91 11.08 11.78 12.80
Number of Children 1.87 1.98 1.89 1.76 1.86
Number of Siblings 3.42 3.80 3.63 3.27 2.98
Log of Wealth 1994 9.95 9.72 9.24 10.00 10.86
Log of Total Income 94 - 04 12.52 12.15 12.29 12.62 13.03

Mean by Quartile

Descriptive Statistics
(N =2,903)
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Estimate Std. Error
Intercept 3.8967 0.5371 ***
CAR Guideline 0.2478 0.0653 ***
Age (Reference category: Age 39 to 40)

41 to 42 -0.2099 0.0894 **
43 to 44 -0.1491 0.0922
45 to 47 -0.1040 0.0935

Race (Reference category: White)
Black -0.4071 0.0988 ***
Hispanic -0.1237 0.0970 *
Native 0.0318 0.1336
Asian 0.5817 0.2973 *

Education (Reference category: High school)
Some College 0.1770 0.0756 **
College 0.3538 0.0845 ***
Graduate School 0.3510 0.0979 ***

Married -0.1335 0.0829 *
Region of Residence (Reference category: West)

North East -0.0525 0.0976
North Central -0.2149 0.0857 ***
South -0.2363 0.0843 ***

Number of Children -0.0478 0.0273 *
Gender (Reference category: Male)

Female -0.0928 0.0603
Log Income 94 0.3318 0.0545 ***
Inheritance 0.1505 0.0626 **
Log Net Worth 1994 -0.5634 0.0262 ***
Bankruptcy ever -0.3892 0.1130 ***
Homeowner -0.4370 0.0286
Business Owner -0.4805 0.0224
Composite -0.5240 0.0163
Health effected Employment -0.5675 0.0102

*p < .10, ** p < .05, ***p < .01
Adj R² = 0.2937

Table 3.2:  CAR Guideline Regression using Log (∆Net Worth)
 as Dependent Variable
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Estimate Std. Error
Intercept 3.9077 0.5409 ***
CAR Quartiles (Reference category: CAR Quartile One)

CAR Quartile Two -0.0035 0.0827
CAR Quartile Three 0.1360 0.0872 *
CAR Quartile Four 0.2608 0.0768 ***

Age (Reference category: Age 39 to 40)
41 to 42 -0.2071 0.0895 **
43 to 44 -0.1511 0.0923
45 to 47 -0.1054 0.0936

Race (Reference category: White) -0.0002 0.0732
Black -0.4128 0.0989 ***
Hispanic -0.1287 0.0971
Native 0.0338 0.1338
Asian 0.5968 0.2976 **

Education (Reference category: High school)
Some College 0.1781 0.0758 **
College 0.3571 0.0848 ***
Graduate School 0.3529 0.0980 ***

Married -0.1571 0.0803 **
Region of Residence (Reference category: West)

North East -0.0508 0.0977
North Central -0.2166 0.0859 **
South -0.2335 0.0844 ***

Number of Children -0.0457 0.0273 *
Gender (Reference category: Male)

Female -0.0884 0.0604
Log Income 94 0.3311 0.0548 ***
Inheritance 0.1462 0.0627 **
Log Net Worth 1994 -0.5623 0.0265 ***
Bankruptcy ever -0.3876 0.1132 ***
Homeowner 0.0407 0.0782
Business Owner 0.0763 0.1232
Composite 0.0093 0.0102
Health effected Employment -0.1625 0.1502

*p < .10, ** p < .05, ***p < .01
Adj R² = 0.3627

Table 3.3:  CAR Quartiles Regression using Log (∆Net Worth)
 as Dependent Variable
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Estimate Std. Error
Intercept 1.4533 0.6296 **
CAR Guideline 0.0776 0.0145 ***
Age (Reference category: Age 39 to 40)

41 to 42 -0.2232 0.0941 **
43 to 44 -0.1780 0.0978 *
45 to 47 -0.1853 0.0989 *

Race (Reference category: White)
Black -0.2364 0.1133 **
Hispanic -0.1674 0.1048
Native -0.0166 0.1443
Asian 0.6344 0.3302 *

Education (Reference category: High school)
Some College 0.1095 0.0813
College 0.2390 0.0842 ***
Graduate School 0.4062 0.0963 ***

Married -0.3182 0.0876 ***
Region of Residence (Reference category: West)

North East -0.1245 0.0985
North Central -0.2167 0.0877 **
South -0.1561 0.0893 *

Number of Children -0.0452 0.0291
Gender (Reference category: Male)

Female 0.0825 0.0623
Log Income 94 0.4922 0.0634 ***
Inheritance 0.0860 0.0627
Log Net Worth 1994 0.4598 0.0290 ***
Bankruptcy ever -0.1339 0.1345
Homeowner -0.1244 0.0851
Business Owner 0.0512 0.1307
Composite 0.0154 0.0106
Health effected Employment -0.0551 0.1689

*p < .10, ** p < .05, ***p < .01
Adj R² =  0.3829

Table 3.4:  CAR Guideline Regression using Standard Deviation of
 Net Worth as Dependent Variable
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Estimate Std. Error
Intercept 2.9172 0.4677 ***
CAR Quartiles (Reference category: CAR Quartile One)

CAR Quartile Two 0.0104 0.0732
CAR Quartile Three 0.1004 0.0756 *
CAR Quartile Four 0.3646 0.0760 ***

Age (Reference category: Age 39 to 40)
41 to 42 -0.2364 0.0773 ***
43 to 44 -0.2079 0.0798 ***
45 to 47 -0.1900 0.0809 **

Race (Reference category: White)
Black -0.1057 0.0856
Hispanic -0.1573 0.0840 *
Native -0.0192 0.1157
Asian 0.5205 0.2571 *

Education (Reference category: High school)
Some College 0.0904 0.0655
College 0.2219 0.0734 ***
Graduate School 0.3247 0.0849 ***

Married -0.2173 0.0695 ***
Region of Residence (Reference category: West)

North East -0.0939 0.0847
North Central -0.1655 0.0743 **
South -0.1632 0.0730 **

Number of Children -0.0108 0.0236
Gender (Reference category: Male)

Female 0.0284 0.0522
Log Income 94 0.3790 0.0476 ***
Inheritance 0.1436 0.0542 ***
Log Net Worth 1994 0.4163 0.0230 ***
Bankruptcy ever -0.1923 0.0978 **
Homeowner -0.0944 0.0676
Business Owner 0.1659 0.1065
Composite 0.0223 0.0088 **
Health effected Employment -0.0878 0.1299

*p < .10, ** p < .05, ***p < .01
Adj R² =  0.3833

Table 3.5:  CAR Quartiles Regression using Standard Deviation of
 Net Worth as Dependent Variable
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Figure 3.1:  Means and Standard Deviation of Asset Returns 1993 – 2003   

S&P 500 
Index

Russell
2000

Lehman  
Brothers Agg   

          
Mean 11.76%  11.76%  7.17% 

Standard Deviation 19%   19%   6% 
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CHAPTER 4 

THE CAPITAL ACCUMULATION RATIO:  EFFECT OF RATIO DISPERSION ON 
WEALTH 

 
 
 

Abstract 
 

Individual investor preferences lead to poor market timing choices that can 

negatively impact wealth over time.  If households are focused on maximizing wealth, 

the optimal strategy is to periodically rebalance in order to maintain a relatively constant 

ratio of investment assets to wealth from year to year.  This research tests the impact of 

the variation in the capital accumulation ratio on changes in wealth using both ordinary 

least squares regression and quantile regression.  Results show that at the median, a 10 

percent increase in the standard deviation of CAR reduces that change in wealth by 

approximately 5.8 percent.  Using quantile regression we find having a high standard 

deviation of CAR results in a lower change in wealth, moreso in the lower percentiles of 

the conditional distribution of change in wealth. 

 

Introduction 

How does variation of investment assets across time affect the wealth of a 

household?  Portfolio choice theory suggests that households vary portfolio allocation for 

a number of reasons including reallocation, changes in perception, changing allocation 

objectives (Calvet, Campbell, & Sodini, March 2007), meeting liquidity needs, and 

realizing tax losses (Odean, 1999).  However, most researchers agree that excessive 

portfolio trading has a negative impact on portfolio performance (Barber & Odean, 1998; 

Odean, 1999; Malkiel, 1995).  With the advent of reduced information asymmetry and 
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lower transaction costs of personal trading, investors now have an increased incentive to 

shift assets to bring portfolios in line with investor preferences.  

 Unfortunately, studies suggest that individual investor preferences lead to poor 

market timing choices that can negatively impact wealth over time.  Individuals tend to 

trade too much and maintain undiversified portfolios (Ferris, Haugen, & Makhija, 1988; 

Grinblatt & Keloharju, 2001b), and there is much evidence to suggest that individuals 

unsuccessfully attempt to chase trends within their portfolios (Andreassen & Kraus, 

1990; Bange, 2000; De Bondt, 1993).  Many investors appear to trade too frequently 

within investment accounts and are overconfident in their abilities (Barber & Odean, 

2002).  On the aggregate, individual investors tend to pour wealth into funds that are 

overvalued and pull wealth from funds that have recently underperformed, leading to 

remarkably poor realized returns (Frazzini, 20056; Grinblatt & Han, 2002) 

According to Bodie, Merton, and Samuelson (1992) optimal portfolio allocation 

between asset categories is determined by one’s current financial wealth and expectations 

regarding future returns and wage uncertainty.  An individual is assumed to maximize 

this relationship of financial expectations to promote higher levels of future wealth.  The 

problem lies with the assumption that individuals correctly assume future rates of return 

and uncertainty regarding wages.   New research has found that households may 

reallocate assets based on noise trading and do so in aggregate function (Barber, Odean, 

& Zhu, 2003).  Households who actively trade without the purpose of rebalancing, tax 

losses, or for liquidity are routinely unsuccessful (Odean, 1999).  Active cycling of assets 

between broad classes appears to be harmful for households over the short run. If 

households are focused on maximizing wealth, the optimal strategy is to periodically 
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rebalance in order to maintain a relatively constant ratio of investment assets to wealth 

from year to year.  According to Viceira (2001) the optimal household portfolio 

allocation between broad asset categories should not be highly sensitive to changes in life 

cycle stage and should remain relatively constant over the lifetime of the individual.  

Wide swings in allocation between broad asset classes over the short run are not optimal 

for household portfolio success and ultimately creation of wealth.   

Rather than focusing on the effect of variation in asset allocation on portfolio 

returns, this research will use the standard deviation of the capital accumulation ratio to 

determine changes in household wealth from 1994 to 2004.  We hypothesize that 

households who shift assets back and forth among investments held for future 

consumption to other asset categories will accumulate less wealth over time than 

households who avoid transaction costs and market timing pitfalls by maintaining a more 

consistent portfolio.   

 

Review of Literature 

The capital accumulation ratio (hereafter CAR) has been used to test multiple 

facets of household financial well-being   It has been used to assess financial strength 

over time (Garman & Forgue, 2000), relative household financial well-being (DeVaney, 

1993) and retirement adequacy (DeVaney, 1995; Yao et al., 2003).  Prior work has also 

used the CAR to predict changes in wealth across time (Harness & Finke, 2007).  This 

research will focus on the standard deviation of investment assets to net worth.  Research 

has shown that investors appear to shift their investment allocations across time (Statman, 

Thorley, & Vorkink, 2006) and do so unsuccessfully (Odean, 1999).  The following will 
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review prior work for possible causes of preferences for assets, impacting varying 

allocations across time, and variables that can impact wealth. 

Preferences for Assets 

Prior research on household asset preference emphasizes the role of both rate of 

time preference and relative risk aversion (Donkers & van Soest, 1999; Gomes & 

Michaelides, 2005).  However, outside the traditional models of portfolio choice there are 

a number of explanatory variables that can also impact preferences for different assets.   

Some research has tested the effects of taxation on portfolio allocation.  Samwick 

(2000) examined the impact of taxation on portfolio structure during the last two decades 

and found that taxes can only explain a small fraction of the changes in household 

portfolio structure.  For even the wealthiest households, tax rates explain about one-tenth 

of portfolio allocation changes over time.  One reason may be the complexity of the tax 

code and the implications of tax law upon expected consumption from financial resources 

over time.  Bodie and Crane (1997) find that investors do not have a clear understanding 

of the advantages of efficient tax allocation between taxable and tax-deferred accounts.   

Using longitudinal data, Cocco (2005a) finds that poorer and younger households 

tend to not own stocks due to investment in housing which leaves little money to invest in 

equities.  Kullmann and Siegel (2003) find that even after controlling for various 

demographic and financial variables, real estate exposure reduces a household’s holdings 

of risky assets.  Yao and Zhang (2005) find that when a household is indifferent between 

owning and renting, those who own houses hold a lower proportion of investment assets 

to net worth.    
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Boheim and Taylor (2000) found that non-whites may have less experience with 

financial instruments and may need to make a greater human capital investment than 

whites prior to capital asset investment.  Borjas (1991) finds that ethnic capital, or ethnic 

skill differentials carried across generations, are dependent upon the average skills of the 

demographic group of the parents.  Similarly, Badu et al. (1999) find that black investors 

display little preference for risky financial securities and that black households hold 

different asset and liability portfolios than white households.  Amuedo-Dorantes and 

Pozo (2002) suggest that immigrants are more likely to hold liquid assets because of 

higher probabilities of labor shocks and geographic distance from family financial 

support. 

Marital status can also have a significant impact on the allocation decisions of a 

household.  Ulker (2004) finds that previously divorced individuals invest more in non-

housing assets and have lower levels of wealth.  They also find that divorce has a 

negative impact on retirement account ownership.  However, when these individuals 

reach old age, especially those who remarry, divorce has a weak impact on wealth.  

Schmidt and Sevak (2006) observe that the median wealth of married couples is four 

times that of single-headed households. 

Gender has an apparent impact on both performance and preference for risky 

assets.  Men trade 45 percent more than women, reducing net returns by 2.65 percent per 

year (Barber & Odean, 2001).  This increased preference for trading appears to be due to 

overconfidence.  Similarly Donkers and Van Soest (1999) find, on average, that women 

are more risk averse then men.  Others have found that the wealth holdings of single 
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females are less risky than single men of the same economic status (Sunden & Surette, 

1998). 

Job risk questions have been used to provide a measure of relative risk aversion in 

prior studies such as the Health and Retirement Study (Barsky, Juster, Kimball, & 

Shapiro, 1997) and in the NLSY79 (Amuedo-Dorantes & Pozo, 2002).  Relative risk 

aversion is a theoretically important determinant of optimal asset allocation, but risk 

tolerance proxies can be imprecise.  Income risk reduces the risk that households are 

willing to take in their portfolios (Donkers & van Soest, 1999; Guiso, Jappelli, & 

Terlizzese, 1996) and increases the degree of absolute risk aversion (Guiso & Paiella, 

2001).   

Heaton and Lucas (2000) find that entrepreneurial income risk has a significant 

impact on portfolio choice since both human and investment capital in one’s own 

business is less diversifiable.  The authors also reveal that entrepreneurial households 

with high and variable income have lower levels of stockholdings than households with 

similar wealth.  Hurst and Lusardi (2004) find that receiving an inheritance is a 

significant predictor of entry into business ownership.  

 Education appears to be positively associated with portfolio diversification.  King 

and Leape (1998) find that households with more education and higher income are more 

likely to hold diverse portfolios.  Using annual salary as a proxy for education, Agnew, 

Balduzzi, and Sunden (2003) find a positive correlation between higher salaries and 

allocation to equities.  Klos and Weber (2006) find that those with greater human capital 

invest more heavily in equity investments to maintain proper allocation.   
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 Rate of time preference can also have a significant impact on a household’s 

wealth.  Bernheim, Skinner and Weinberg (1997) note how theoretically households with 

a lower rate of time preference will place a greater value on future consumption, and thus 

will prefer to accumulate greater wealth over time.  Hurst (2003, p. 25) finds that certain 

households assumed to have a high rate of future discounting tend to spend what they 

earn over time and are far less likely to accumulate wealth.  Lawrance (1991) finds that 

households with low permanent incomes have a rate of time preference that is five 

percentage points higher than those with higher permanent incomes.   

Preference for Investment Asset Holdings 

Investment asset holdings are greater among households with the following 

qualities:  more financial resources, a longer planning horizon, a growth- oriented savings 

motive, a higher education, and those who are white (Zhong & Xiao, 1995); a higher 

level of income, ownership of credit cards, home ownership, and other financial assets 

(Xiao, 1995); older in age (Ameriks & Zeldes, 2000; Poterba & Samwick, 1997), higher 

marginal tax rates (Poterba & Samwick, 1999), and higher non-tradable income (human 

capital) (Campbell & Viceira, 2002; Klos & Weber, 2006); and higher cognitive ability 

(Benjamin & Shapiro, 2005).  Guiso, Haliassos, and Jappelli (2002) find that in the 

United States the fraction of investors with direct or indirect stockholdings rises from 4.4 

percent in the lowest quartile of wealth to 86.7 percent in the highest quartile of wealth.  

Cost of Chasing Performance 

Preferences for assets can change over time, and for some households, this 

appears to impact their ownership of investment assets across time.  Research suggests 

that trading has a negative impact on household portfolio performance  (Agnew et al., 
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2003; Barber & Odean, 2000), yet many households continue to chase returns.  Financial 

theory suggests that households trade for a number of reasons, but two main theories 

persist.  Grossman and Stiglitz (1980), using a rational expectation framework, 

hypothesize that household investors only trade when the marginal benefit exceeds the 

marginal cost.  Models of this nature assume households make rational trading decisions.  

Others with a differing model take into account the overconfidence behaviors of 

household investors (Daniel & Titman, 1999; Gervais & Odean, 2001).  They find that 

overconfidence leads to excessive trading, which in turn leads to underperformance.  

Barber and Odean (2000) found that households that trade frequently earn a net 

annualized geometric return of 11.4 percent, while households that trade infrequently 

earn 18.5 percent.  Factors that drive excessive trading include prior performance 

(Grinblatt et al., 1995), male gender (Barber & Odean, 2001), higher incomes, higher 

self-reported investment experience, and confidence (Barber & Odean, 2002).  Calvet, 

Campbell, and Sodini (2007) find that sophisticated households that have greater 

education, wealth, income, and better diversified portfolios tend to rebalance their 

portfolios more aggressively.  

Recent declines in barriers to entry have thrown gasoline on the proverbial fire of 

trading propensity.  Reduction in transactions costs and information asymmetry have 

provided avenues for median households to increase activity within their portfolios.   It is 

this preference for assets that drives household portfolio allocations, but excess trading 

within these classes ultimately affects a household’s wealth. 
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Hypothesis 

Wealth can be expressed in period t + 1 as follows (Schmidt & Sevak, 2006): 

Wt+1 = (1 + r) (Wt + Yt – Ct) 

where r is the rate of return on investments, Yt is income in period t, and Ct represents 

consumption in period t.  According to this specification wealth is dependent on three 

primary variables: rates of return, prior wealth, and savings rates.  This paper will focus 

on the rate of return portion but will attempt to control for prior wealth and savings.  If 

wealth, income, and consumption are held constant, then wealth in period t + 1 is 

determined by the rate of return earned by an individual.  This rate of return is based on 

the expected utility that investors receive for each asset class at each state s.  Using 

Sharpe’s (2006) framework this is represented as: 

E(u) = ∑s П s u(R ps) 

Where П s is the probability that state s will occur and u(R ps) is the utility of the total 

portfolio return in state s.  The best assets to hold are thus those that maximize an agent’s 

expected marginal utility.  The problem occurs when investors have rotating preferences 

and expectations.   

This research hypothesizes that a greater variance in a household’s CAR in survey 

years from 1994 to 2004 will have an adverse impact on wealth accumulation.  Standard 

deviation of the CAR can occur for a number of reasons.  First, households could be 

reallocating assets between cash assets, tangible assets, and investment assets.  This 

reallocation could potentially cause a deviation of the CAR.  This is unlikely to be a 

major source of CAR deviation because most households infrequently reallocate within 

their investments assets and would be even less likely to reallocate between cash, 
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tangible, and investment assets.  Ameriks and Zeldes (2000) found that households very 

infrequently reallocate within investment portfolios (as opposed to broader asset 

reallocation).  Using the SCF 1989 to 1998, they found that over half their sample made 

no active allocation changes to their portfolio.   Secondly, growth within each of these 

asset classes from differing rates of return can contribute to some of the CAR deviation.  

To estimate the effect of asset growth we ran multiple scenarios using historical rates of 

return and average CAR ratios.  We estimate that the growth of assets holding net worth 

constant would have only impacted the standard deviation by a maximum of 8.11 

percent.   Another potential cause for increased deviation of CAR is fluctuations in net 

worth.  To help control for this in our model, we included standard deviation of net worth 

from 1994 to 2004 as a control variable.  Pearson correlation revealed no 

multicollinearity between standard deviation of CAR and standard deviation of net worth 

(correlation = -0.04882).  Lastly, CAR could vary from attempts to time the market by 

pulling money in and out of investment assets. There is much evidence suggesting that 

individuals unsuccessfully attempt to chase trends within their portfolios (Andreassen & 

Kraus, 1990; Bange, 2000; De Bondt, 1993).  Individuals also tend to invest their money 

in funds that own stocks with low returns (Frazzini & Lamont, 2005).  According to the 

Investment Company Institute (2003), during 2002 investors decreased their ownership 

of equity mutual funds and replaced these investments with savings deposits and bonds.   

 

Data Description 

 This research uses the National Longitudinal Survey of Youth 1979 cohort 

(NLSY79), a nationally representative panel data set comprised of youth who were 
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between the ages of 14 and 21 on December 31st, 1979.  The NLSY79 has surveyed the 

same households between 1979 and 2004 comprising of 21 waves of this panel, with a 90 

percent retention rate in subsequent years. This cohort of individuals are considered part 

of the young baby boom generation (Galizzi & Zagorsky, 2005).   

 Not all participants were used in this research.  The data was limited to those who 

were willing or able to estimate their net worth in both 1994 and 2004.  The years 1994 to 

2004 were chosen due to availability of wealth data in the earliest and most recent NLSY 

surveys.  During these years only 1994, 1996, 1998, 2000, and 2004 captured relevant 

financial data.  Financial information was not collected during the year 2002 because of 

funding cuts.  It should also be noted that the time period represents a period in which 

households have entered the accumulation stage of their life cycle (early 30s in 1994 and 

early 40s in 2004).  For an in-depth discussion of the NLSY79 data, see Zagorsky (1999). 

Dependent Variable 

 The dependent variable is change in net worth from 1994 to 2004.  Net worth is 

measured using an identical self-reported net worth question asked in each sample year.  

The respondent was asked: “How much would you have left over after all debts are paid 

from selling all assets?”   

Wealth in 1994 and 2004 was transformed using a natural log.  These two logged 

wealth variables were then subtracted from each other to create a change in log from 

1994 to 200412.  This log transformation eliminated distortions caused by large values 

and the non-normal distribution of wealth13.  

                                                 
12 Using the equation log W  − log W  = log (W / W ). b 04 b 94 b 04 94
13 As a measure of robustness other transformations were performed.  An inverse 
hyperbolic sine transformation θ-1sinh-1(θy) = θ-1ln(θy + (θ2y2 + 1)½) with a scale 
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Independent variables 

The independent variables include many control variables to measure 

demographic, financial, and socioeconomic characteristics.  Other control variables 

include those who felt in control, rate of time preference, and job risk tolerance.  The 

standard deviation of the CAR is calculated by dividing investment assets by net worth in 

each period (1994, 1996, 1998, 2000, and 2004) and calculating a standard deviation, 

which is subsequently logged to normalize the distribution.  Investment assets were 

calculated using the actual reported value of all investment assets reported by the 

participants.  These assets include the value of IRA, Keogh, 401k, 403b, pre-tax 

annuities, stocks, bonds, mutual funds, CD, other nonresidential real estate, business and 

professional interests, value of farming operation, and personal loans to others.  Wealth 

was calculated using all self-reported assets minus all liabilities. 

Several demographic variables were included in the analysis to control for factors 

that can either cause households to shift assets (asset preferences) or can predict changes 

in net worth.  Age is limited by the nature of the sample, but it was included as a variable 

because of the slight (7 year) age difference in the panel.  Age has been found to be a 

significant predictor of both wealth across time (Haurin et al., 1996) and preference for 

different assets (Uhler & Cragg, 1971). Race was also included due to evidence that 

whites are more likely to than blacks to hold high-risk and high-return assets (Badu et al., 

1999; Keister, 2000).  Number of children was also included to proxy increased 

preference for present consumption (Uhler & Cragg, 1971). 

                                                                                                                                                 
parameter (θ) of 0.0001used, producing similar results.  For further discussion see 
(Burbidge et al., 1988; Pence, 2002). 
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Education, martial status, divorce, and gender were also included because of their 

predicted relationship to wealth and asset preference.  Households with higher levels of 

education will have a steeper earnings path and greater predicted risk tolerance (Hartog, 

Oosterbeek, & Tinbergen, 1997; Peress, 2004; Wolff, 1998).  Investment in higher levels 

of education may also reflect a willingness to defer consumption, leading to a positive 

relationship with overall wealth (Hartog et al., 1997).  Marital status can impact both 

preference for assets and total wealth.  Schmidt and Sevak (2006) observe that the 

median wealth of married couples is four times that of single-headed households.  Marital 

status can have a significant impact on the allocation decisions of a household (Ulker, 

2004).  A variable testing whether participants were ever divorced or widowed between 

1994 and 2004 is included because of Zagorsky’s (2005) findings that divorce can cause 

up to a 77 percent drop in net worth. Gender was included because single females have 

been found to have lower levels of wealth than single males (Schmidt & Sevak, 2006). 

Financial control variables included whether the respondent declared bankruptcy 

between 1979 to 2004, inheritance, business ownership, and homeownership by region.  

Households that had ever declared bankruptcy from 1979 to 2004 were dummy coded to 

control for shocks that affect net worth (Budria, Diaz-Gimenez, Quadrini, & Rios-Rull, 

2002).  Inheritance appears to affect wealth rather than asset preferences (Gale & Scholz, 

1994).  The share of wealth generated by inheritance has been estimated to be as small as 

10 percent (Morgan et al., 1962).  Entrepreneurship was included because of the effect on 

both wealth (Hurst & Lusardi, 2004) and preference for assets (Heaton & Lucas, 2000).  

An interaction variable of region of residence by home ownership was included to proxy 
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possible regional differences in real estate appreciation (Haurin et al., 1996) and 

preferences for other risky assets (Cocco, 2005a).   

Socioeconomic variables include log sum of total income 1994 to 2004, log 

standard deviation of income, log standard deviation of wealth 1994 to 2004, and log net 

worth in 1994.  Both total income and net worth 1994 were used as controls for change in 

net worth given the effect of income and current net worth on changes in net worth.  

Standard deviation of income was included to capture the possible effect of income 

dispersion on preferences for assets and as a proxy for risk.  Standard deviation of net 

worth was included to control for the denominator of the CAR. 

Rate of time preference was included using a scale of behaviors that include 

smoking status, obesity status, drug use, exercise status, and nutrition label use.  Rate of 

time preference has been linked to lower permanent income and lower wealth  

(Lawrance, 1991).  Control was tested using a combined variable of Pearlin Mastery and 

Rotter.  This variable tested for those who perceive themselves in control of forces that 

significantly impact their lives and believe they have control over their lives through self-

motivation or self-determination (In Control).  This was included to proxy for the 

overconfidence which leads to underperformance (Barber & Odean, 2000). 

A proxy for risk aversion was constructed from a question that asks respondents: 

Suppose that you are the only income earner in the family, and you have a good 
job guaranteed to give you your current (family) income every year for life. You 
are given the opportunity to take a new and equally good job, with a 50-50 chance 
that it will double your (family) income and a 50-50 chance that it will cut your 
(family) income by a third. Would you take the new job? 
 

Job risk questions have been used to provide a measure of relative risk aversion in prior 

studies (Barsky, Juster, Kimball, & Shapiro, 1997).   
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Quantile Regression 

In order to focus on the tails of a distribution rather than the mean, we employ a 

quantile regression technique.  This research is interested in testing the impact of the 

standard deviation of CAR across the conditional distribution changes of wealth from 

1994 to 2004.  Quantile regression has some unique characteristics that complement 

mean regression methods, adding robustness in non-Gaussian distribution settings 

(Buhai, 2004).  OLS uses the conditional mean of variable Y, given variable xi, to 

determine E[Y| xi].  Quantile regression allows the researcher to test this relationship at 

any quantile (τ) of the conditional distribution function, focusing on the interrelationships 

between a dependent variable and the explanatory variable for a given quantile.  Because 

assumptions for OLS can often be violated, especially in wealth studies, quantile 

regression can be used to handle these violations.  Quantile regression controls for studies 

with extreme outliers and circumstances when error terms are not constant across a 

distribution; it also provides information about tails of the distribution (Montenegro, 

1998).   

According to Conley and Galenson (1994) quantile regression is a better estimator 

of determinates of wealth holdings.  This is especially true for censored data.  Secondly, 

they argue that quantile regression reveals the effect of the explanatory variables at 

multiple levels of the wealth distribution; Tobit and OLS reveal this impact only at the 

conditional mean.  For this study it is preferred to predict the median and tails of changes 

in wealth conditional on the standard deviation of CAR and other controls.  This will (1) 

help to control for the skewed distribution of changes in wealth, better controlling for 

outliers; (2) provide valuable information about the change in wealth of the typical 
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person and those in the tails of the distribution; and (3) indicate when the rate of change 

in the conditional quantile, expressed by the regression coefficients, depends on the 

quantile.  Since the analysis included more than 20 variables, the confidence intervals for 

the specified regression quantile parameters used the Markov chain marginal bootstrap 

(MCMB) method.   

The CAR model using quantile regression is represented in equation (1).   

 

(1)  QH[τ|Ci,Yi,Wi,Di] = ατ + βτCi + δτ Yi + γτ Wi,+ Γτ Xi  + Φτ Ti +λτ Di + Є 

ption. 

 
 

Where Ci is the log standard deviation of CAR; Yi is the log standard deviation of total 

income 1994 to 2004; Wi is the log standard deviation of net worth 1994 to 2004; Xi is 

the log sum of income from 1994 to 2004; Ti is the log of net worth 1994; and Di is a 

vector of household characteristics affecting preference for current consum

 

Results 

  Figure 4.1 shows the median CAR from 1994 to 2004.  It appears that the 

median households increased their investment assets to net worth ratio until 1998; at that 

point the ratio begins to drop.  The biggest fall in the ratio is between the years 2000 and 

2004.  Unfortunately, the NLSY was not conducted in 2002; however, the drop between 

2000 and 2004 appears to directly correspond with the fall of equity prices and 

subsequent flows of investor wealth away from equity funds.  Total returns of the S&P 

500 from the beginning of 2000 to the beginning of 2004 were -24.31 percent, while the 

median CAR over this period dropped -48.57 percent.  The CAR appeared to decrease at 
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a greater rate than market declines, possibly indicating that households attempted to pull 

their money out of investment assets in an attempt to time the market or cut their losses. 

 Figure 4.2 shows the relative changes of the CAR by wealth quartile from 1994 

to 2004.  Those in the highest wealth quartile in 1994 had the lowest median CAR in 

1994 but increased their CAR to have the highest level of the three wealth quartiles in 

2004.  Every quartile of wealth did appear to reduce their CAR at the median from 2000 

to 2004.   

Table 4.1 provides descriptive statistics for the overall sample and variable 

frequencies by change in wealth quartiles.  The first column shows the means and 

medians of the overall sample.  The last four columns show the frequency of each 

variable by quartile changes in net worth from 1994 to 2004.  The bottom portion of the 

table provides means and medians by the quartile changes in wealth for continuous 

variables.   

The median standard deviation of the CAR decreased from 213 percent to 87 

percent across each quartile of wealth from 1994 to 2004.  The median CAR is 51.11, 

55.00, 62.44, 58.33, and 30.00 percent, respectively, for the years 1994, 1996, 1998, 

2000, and 2004 as shown in Figure 4.1.  White participants are distributed toward higher 

changes in net worth ranging from 20.88 percent in quartile one to 30.23 percent in 

quartile four.  Forty-one percent of blacks are in the lowest change in wealth quartile. 

Hispanics and Native Americans are relatively evenly distributed across changes in 

wealth quartiles.  A large portion of Asians (53.8%) are in the highest quartile of changes 

in wealth, however Asians make up less than one percent of the sample.  Those with 

higher education appear to have the largest changes in wealth.  Of those who completed 
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graduate school, 43.56 percent were in the highest change in wealth quartile.  Marriage 

appears to have a small distribution toward higher changes in wealth peaking at 29.6 

percent in the fourth quartile.  Divorce has the opposite effect with 32.7 percent of those 

having the lowest change in wealth.   

Home ownership by region appears positively associated with changes in wealth 

for most regions except the south.  Of those who are homeowners in the south (22.9 

percent of the sample), 26.1 percent were in the lowest quartile change in wealth while 

22.59 percent were in the highest quartile.  Those homeowners in the northeast had the 

greatest percentage of individuals in the highest quartile change of wealth (43.4%).  

Females were evenly distributed across each of the quartiles.  Inheritance was positively 

distributed across the wealth quartiles with 36.2 percent in the highest quartile.  

Bankruptcy had the opposite effect with 40.9 percent of those who ever declared 

bankruptcy in the lowest quartile change of wealth.  Those who are business owners were 

positively distributed with changes in wealth.  Almost forty percent of those who are 

business owners were in the highest quartile of changes in wealth.  Those who perceive 

themselves in control of forces that significantly impact their lives and believe they have 

control over their lives through self-motivation or self-determination (In Control) are 

negatively distributed toward the lowest quartiles in changing wealth. Over forty percent 

of those In Control are in the lowest quartile change of wealth, while less than eleven 

percent are in the highest quartile. 

Multivariate Results 

Results for both OLS and median quantile regression analyses are similar;  

however, quantile regression provides unique information about the impact of the 
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standard deviation of CAR at each quartile of the conditional distribution of changes in 

wealth.  As shown in Table 4.2, results of the OLS regression confirm the hypothesis that 

a greater standard deviation of the capital accumulation ratio has a negative impact on 

changing wealth from 1994 to 2004.  A 10 percent increase in the standard deviation of 

CAR reduces the change in wealth by approximately 3.8 percent. 14  The results of 

Quantile regression, as shown in Table 4.3, are also consistent with the hypothesis that 

having a higher standard deviation of CAR from 1994 to 2004 led to a lower change in 

wealth during the same period.  Looking at the median, the magnitude of this relationship 

appears much larger than the OLS results. At the median, a 10 percent increase in the 

standard deviation of CAR reduces that change in wealth by approximately 5.8 percent 

(6.3 percent uncorrected).  Quantile regression provides estimates of a much better 

indicator of the real average change in wealth (median) of the typical person.  Quantile 

regression also provides parameter estimates for other conditional distributions of the 

dependent variable.  Figure 4.3 shows that having a high standard deviation of CAR 

results in a lower change in wealth, especially in the lower percentiles of the change in 

wealth distribution.  The quantile estimated coefficient is the highest (-6.14%) for the 25th 

percentile and lowest (-4.32%) for the 75th percentile.  In all cases the estimated 

coefficients are statistically different from zero at the one percent level. 

The log standard deviation of net worth (from 1994 to 2004) has a positive 

association at all levels of the conditional distribution of changes in wealth (7.6% 

median).  At the median, a ten percent increase in the standard deviation of net worth 

                                                 
14 Interpretation of the relationship requires a = log([100+x]/100) and take eab.  For the 
STD or CAR this would be e-0.40336*ln(1.1) = 0.962 or a negative relationship of 3.8 percent. 
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increases the change in wealth by approximately 7.6 percent.  The log sum of income 

from 1994 to 2004 has a positive association at all levels of changes in wealth.  At the 

median, a ten percent increase in the sum of income increases the change in wealth by 1.8 

percent.  Figure 4.3 shows that both log standard deviation of net worth and log sum of 

income have a downward sloping relationship from the smallest to the largest conditional 

distributions of changes in net worth.  The log standard deviation of income was 

insignificant at the median and 75th percentile of the conditional distribution of change in 

wealth; however, at the 25th percentile the parameter estimate was -.0956.  The log of net 

worth in 1994 had a negative impact on change in wealth (median -9.2%).  Figure 4.3 

shows this relationship remains consistent at all levels of the conditional distribution of 

changes in wealth. 

At every level of the conditional distribution of wealth, those who reported being 

black had lower changes in wealth compared to those who reported being white (Figure 

4.3).  The quantile estimated coefficient is the highest (-28.00%) for the 25th percentile 

and lowest (-13.82%) for the 75th percentile.  Being black has a much greater negative 

impact on changes in wealth for those in the lower conditional changes in wealth 

distribution.  Except for Asian, no other race had a significant impact on changes in 

wealth.  As expected, age did not have a significant impact on change in wealth, except 

for the 75th percentile.  This is due to the selection of this panel in which participants are 

so close in age. 

At the median, education had a positive relationship with changes in wealth.  This 

relationship was largest at the highest conditional distributions of changes in wealth.  

Compared to those completing high school, those who completed either some college or 
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college had parameter estimates increased from, respectively, .082 to .084;  however, at 

the median the relationship was not monotonic through graduate school.  Those who 

completed graduate school had a 4.2% increase in change of net worth compared to those 

who only attained a high school education.  For those who attended graduate school, the 

quantile estimated coefficient is the highest (16.84%) for the 75th percentile and lowest 

(5.73%) for the 25th percentile.  Figure 4.4 shows those who have a graduate school 

education had a larger impact on the change in wealth at the 25th percentile than at the 

75th percentile compared to those who had a high school education.  This change across 

the conditional distribution of change in wealth was as apparent for those who only 

completed college or some college.  Marriage was only significant at the 25th percentile.  

The quantile estimated coefficient for those married at the 25th percentile was .0737.  

This indicates that marriage has a significant and positive relationship with changes in 

wealth at this conditional distribution. Neither divorce nor number of children had a 

significant relationship with changes in wealth. 

At the median only, homeownership in the northeast had a significant relationship 

with changes in wealth.  Compared to those in the western part of the United States, at 

the median, those in the northeast (10.86%) had a positive effect on changes in net worth.  

The 75th percentile showed that those who were homeowners in the north central (-

10.96%) and southern (-16.56%) parts of the U.S. had a negative impact on changes in 

net worth.  Although insignificant, homeownership in every region appeared to have a 

positive effect on changes in wealth at the lowest quartiles (Figure 4.5).   

At the median gender does not have a significant relationship to changes in net 

worth; however, at the 25th percentile the females’ coefficient was -.0768. Having 
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received an inheritance has a positive and significant effect on changes in wealth at both 

the median and 75th percentile of the conditional distribution.  Figure 4.5 shows this 

relationship to be sporadic at different distributions of changes in wealth.  Bankruptcy has 

a negative impact on all levels of changes in wealth.  At the median those who have ever 

declared bankruptcy decrease their changes in wealth by 11.63 percent.  Business 

ownership has a positive impact at all levels of the conditional distribution of changes in 

wealth; at the median, those who are business owners have 21.63 percent greater change 

in wealth than those who are not.  This relationship appears greatest at the 75th percentile 

change in wealth, where business ownership has a 34.75 percent positive impact on 

changes in wealth. 

Those who perceive themselves as in control have no significant relationship with 

changes in net worth at any level of the conditional distribution.  Those who are willing 

to take on greater income risk also appear to have no significant relationship with 

changes in wealth.  As shown in figure 4.6, those with a higher rate of time preference 

reduce changes in net worth at all levels of the conditional distribution. 

 

Conclusion 

This study found that a higher standard deviation of investment assets to net 

worth from 1994 to 2004 led to lower change in wealth over the same period.  

Households whose capital accumulation ratio varied more between sample years were 

less successful at accumulating wealth over time.  The impact of the standard deviation of 

CAR is greater at the lower conditional distributions of changes in wealth, indicating that 

the impact of standard deviation of CAR negatively impacts changes of wealth toward 
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the lowest quartiles.  Those whose wealth changes the least are most impacted by 

standard deviation of CAR.  This implication is intriguing because those who have the 

lowest changes in wealth could be more susceptible to market timing if they are also less 

educated and less patient.  These findings are consistent with prior work that indicates 

shifting assets over a short time period negatively impacts performance (Agnew et al., 

2003; Barber & Odean, 2000).  The implications of this are most apparent during the 

years 2000 to 2004, leading us to conclude this drop in CAR was influenced by 

households moving money away from investment assets.     

This research is important for financial planners and policy makers to address.  

Although investment assets do typically achieve higher rates of return, they are also more 

susceptible to market timing behavior.  Success in a household’s investment portfolio 

should be determined by appropriate allocation and steadfast application of an investment 

policy.  More importantly, this study only addresses the change in wealth over a ten-year 

period.  Over a life cycle the impact of fluctuating investment assets could have an even 

greater impact.  Households in the accumulation phase of the life cycle have less 

investment wealth to reallocate; however,  households in later life cycle phases with a 

propensity to increase the standard deviation of their CAR through market timing could 

cause even greater damage.  A household in later phases of the life cycle would be more 

inclined to have a larger CAR through pure attrition and thus pulling in and out of the 

market could have an even greater impact on wealth.    

Statistically and economically significant cohort effects on asset accumulation 

patterns exist across cohorts for most financial and nonfinancial assets (Poterba & 

Samwick, 1997).  Although the cohort followed in the research panel represent a 
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significant portion of those in the United States, their preferences and thus propensity to 

trade could be different from earlier and later generations.  It appears that upcoming 

generations are much more likely to accept equities into their portfolios and have the 

ability to more actively trade at a lower cost.  Future research should address the potential 

problems facing later cohorts who have a greater ability, if not propensity,  to deviate 

their investment assets. 
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Table 4.1:  Means of Sample and Frequencies by Quartile Changes in Wealth

Frequency by Change in Wealth Quartiles

Variable 
Sample
Mean

Quartile
One

Quartile
Two

Quartile
Three

Quartile
Four

White 59.49 20.88 23.10 25.79 30.23
Black 17.20 41.49 31.12 18.05 9.34
Hispanic 14.28 26.00 28.00 26.00 20.00
Native American 5.53 22.58 27.74 25.81 23.87
Asian 0.93 15.38 7.69 23.08 53.85
High school and below 44.64 31.96 28.55 23.99 15.50
Some College 26.49 26.40 26.40 25.23 21.98
College 15.50 14.22 19.78 24.00 42.00
Graduate School 13.37 12.89 17.27 26.29 43.56
Married 69.79 20.19 23.74 26.46 29.62
Ever Widowed/Divorced 94 to 04 18.46 32.65 28.92 19.96 18.47
HO * West 12.46 17.48 19.48 24.07 38.97
HO * North Central 20.41 21.50 21.50 30.59 26.40
HO * South 22.91 26.17 26.64 24.61 22.59
HO * North East 9.14 15.23 15.63 25.78 43.36
Female 48.26 25.91 26.70 22.84 24.55
Inheritance 31.73 18.35 20.85 24.65 36.16
Bankruptcy 10.78 40.89 30.35 17.89 10.86
Business Owner 4.03 12.39 20.35 27.43 39.82
In Control 6.21 42.53 27.59 17.82 12.07

Mean
Age 42.85 42.88 42.60 42.87 43.04
Number of Children 2.00 1.98 1.87 1.77 1.87
RoTP 8.00 8.49 8.50 8.09 7.52

Median
STD CAR 94 - 04 1.21 2.13 1.51 1.16 0.87
STD Net worth 94 - 04 139,861 45,960 62,962 157,486 427,359
Sum of Income 94 to 04 296,676 217,500 239,469 321,300 463,950
STD Income 94 - 04 16,884 13,496 14,107 17,378 27,304
Net Worth 1994 25,000 20,000 10,000 25,000 60,000

Median by Quartile

Descriptive Statistics
(N =2,903)

Mean by Quartile
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Change in Wealth

Independent Parameter Standard
Variable Estimate Error

Intercept -1.04508 0.55825 *
Log STD CAR 94 - 04 -0.40336 0.01375 ***
Log STD Net worth 94 - 04 0.59209 0.01716 ***
Log Sum of Income 94 to 04 0.35067 0.04765 ***
Log STD Income 94 - 04 0.00108 0.03001
Log Net worth 1994 -0.90785 0.01726 ***
Race (Reference category: White)
  Black -0.30607 0.05828 ***
  Hispanic -0.08854 0.05909
  Native American -0.04324 0.08655
  Asian 0.25681 0.20434
Age 0.00916 0.00862
Education (Reference category: High school)
  Some College 0.14181 0.04781 ***
  College 0.18643 0.06007 ***
  Graduate School 0.13111 0.06389 **
Married 0.03893 0.05354
Ever Widowed/Divorced 94 to 04 -0.03244 0.05587
Region of Residence * Home ownership (Reference category: West)
  HO * North Central -0.05912 0.05443
  HO * South -0.12063 0.05027 **
  HO * North East 0.11069 0.07033
Number of Children -0.01812 0.01554
Gender (Reference category: Male)
  Female -0.04995 0.03961
Inheritance 0.11893 0.0422 ***
Bankruptcy ever -0.29119 0.06428 ***
Business Owner 0.23954 0.09532 **
Job Risk -0.07709 0.04262 *
In Control -0.05262 0.08579
RoTP -0.0256 0.00881 ***

*p < .10, ** p < .05, ***p < .01

Table 4.2:  Log Standard Deviation of CAR OLS Results for Log 
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Table 4.3:  Log Standard Deviation of CAR Quantile Regression Results for Log Change in Wealth

Independent Parameter Standard Parameter Standard Parameter Standard
Variable Estimate Error Estimate Error Estimate Error

Intercept -2.9334 0.5247 *** -0.2750 0.3737 1.0049 0.5127 *
Log STD CAR 94 - 04 -0.6136 0.0139 *** -0.6287 0.0194 *** -0.4319 0.0270 ***
Log STD Net worth 94 - 04 0.8240 0.0179 *** 0.7596 0.0154 *** 0.5443 0.0165 ***
Log Sum of Income 94 to 04 0.3428 0.0476 *** 0.1775 0.0354 *** 0.2317 0.0472 ***
Log STD Income 94 - 04 -0.0956 0.0244 *** -0.0004 0.0193 0.0352 0.0265
Log Net worth 1994 -0.9109 0.0187 *** -0.9245 0.0119 *** -0.9187 0.0161 ***
Race (Reference category: White)
  Black -0.2800 0.0829 *** -0.1988 0.0485 *** -0.1382 0.0764 *
  Hispanic -0.0038 0.0564 0.0085 0.0374 -0.0133 0.0518
  Native American 0.0745 0.0739 0.0050 0.0610 0.0065 0.0856
  Asian 0.2755 0.1203 ** 0.1494 0.1143 0.0597 0.2996
Age 0.0016 0.0084 -0.0012 0.0053 0.0145 0.0083 *
Education (Reference category: High school)
  Some College 0.0806 0.0510 0.0823 0.0330 ** 0.1515 0.0425 ***
  College 0.0903 0.0465 * 0.0841 0.0323 *** 0.1452 0.0505 ***
  Graduate School 0.0573 0.0460 0.0414 0.0360 *** 0.1684 0.0537 ***
Married 0.0737 0.0545 ** -0.0093 0.0354 -0.0069 0.0618
Ever Widowed/Divorced 94 to 04 0.0305 0.0552 -0.0229 0.0356 0.0578 0.0645
Region of Residence * Home ownership (Reference category: West)
  HO * North Central 0.1132 0.0426 *** 0.0435 0.0307 -0.1096 0.0505 **
  HO * South 0.0639 0.0482 -0.0289 0.0286 -0.1656 0.0472 ***
  HO * North East 0.1710 0.0491 *** 0.1086 0.0390 *** -0.0014 0.0539
Number of Children -0.0114 0.0149 -0.0031 0.0099 -0.0130 0.0138
Gender (Reference category: Male)
  Female -0.0768 0.0333 ** -0.0242 0.0262 0.0125 0.0324
Inheritance 0.0351 0.0323 0.0809 0.0228 *** 0.1360 0.0388 ***
Bankruptcy ever -0.1813 0.0676 *** -0.1163 0.0541 ** -0.2398 0.0631 ***
Business Owner 0.1964 0.0808 ** 0.2163 0.0568 *** 0.3475 0.0713 ***
Job Risk -0.0483 0.0374 -0.0213 0.0267 0.0165 0.0336
In Control -0.0024 0.0690 0.0126 0.0611 -0.0090 0.1026
RoTP -0.0176 0.0095 * -0.0179 0.0051 *** -0.0247 0.0085 ***

*p < .10, ** p < .05, ***p < .01

Median
25th Percentile Regression 75th Percentile
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Figure 4.1:  Median Capital Accumulation Ratio by Year 1994 - 2004 

Median CAR 1994 to 2004

0.20
0.25
0.30
0.35
0.40
0.45
0.50
0.55
0.60
0.65

1994 1996 1998 2000 2004

 

Figure 4.2:  Median Capital Accumulation Ratio by Wealth Quartile 
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Figure 4.3:  Quantile Plot of the Effects of Explanatory Variables on the Change in    
Wealth 
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Figure 4.4:  Quantile Plot of the Effects of Explanatory Variables on the Change in 
Wealth 
 
 

 

 
 

112 



Nathaniel Joseph Harness, Texas Tech University, December 2007 

Figure 4.5:  Quantile Plot of the Effects of Explanatory Variables on the Change in 
Wealth 
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Figure 4.6:  Quantile Plot of the Effects of Explanatory Variables on the Change in 
Wealth 
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CHAPTER 5 

SUMMARY AND CONCLUSION 

 

 This dissertation was one of the first to analyze the capital accumulation ratio in 

depth and across time.  It was determined that very few factors consistently predict CAR 

or meeting CAR guidelines across time.  Findings reveal that those who have a higher 

income, greater education, white households, and those with white-collar jobs are 

positively associated with CAR in most years.  Having children, owning a home, 

minority households, and those with low preferences for stocks are negatively associated 

with CAR.  Those who had a CAR of at least 25 percent show a significant increase in 

change of net worth.  However this increase comes at a cost when every one point 

increase in the CAR increased the standard deviation of net worth from 1994 to 2004 by 

8.1 percent.  Results of the third study show that an increase in the standard deviation of 

CAR reduces the change in wealth.  

This information is of importance to government policy makers, financial 

planners, and households.  If CAR is an adequate predictor of positive changes in wealth 

across time, then understanding what factors increase the likelihood of having a higher 

CAR are of particular interest.  Next, households must understand that the relationship 

between having a higher CAR and wealth is a risk/return relationship.  Those who have a 

higher CAR do on average have higher wealth, but at the cost of higher dispersions in 

this wealth.  Lastly changes in wealth are smaller for those who’s CAR fluctuates greatly 

across time.  Financial education needs to be given to those who attempt to widely invest 

and divest in CAR assets.  Similar to prior research, those who chase returns are typically 
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unsuccessful.  Implications of these studies should be used in conjunction with other 

financial benchmarks and planning heuristics to improve the financial health of 

households across the life cycle.  

 


