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CHAPTER I 

INTRODUCTION 
Over the last few decades, financial technology innovation has changed 

household finance management substantially. Because of complex financial products 

and services, it is difficult for households making sound financial decisions. There is a 

trend of households adopting technologies to help them make better financial 

decisions so they can achieve higher levels of lifetime utility.  

According to Survey of Consumer Finance (SCF), the use of ATM cards has 

increased from 35% to 79% between 1995 and 2010. During the same period, 

computer banking has increased from 4.1% to 62.5%. The adoption of electronic 

banking technology has been increased dramatically because it provides easier access 

to  consumers’  bank  accounts  with  shorter  time  and  lower  fees  (Lee  &  Lee, 2001). 

Later on, the appearance of finance-related computer software breaks down the 

barriers of what households can do using financial technology. Other than access and 

complete transactions easily, households start using computer software to plan for 

more complicated finance activity such as retirement planning. Dozens of retirement 

planning software/calculators are designed to help households check where they are 

regarding retirement saving and give retirement advice of estimated retirement income 

(how much you may have) and estimated retirement income needs (how much you 

may need).  

Now, the questions are: What type of financial technology is helpful to 

improve household financial behavior? What factors are driving households adopting 

financial technology? What is the impact of using financial technology such as 

computer software on household retirement accumulation? Are retirement planning 

software/calculators efficient and reliable for consumers to use? To answer all of those 

questions, this dissertation is a combined study of financial technology including both 

non-sophisticated technology such as e-banking technologies and sophisticated 

technology such as computer software designed for household finance management or 

retirement planning. The findings from this study provide insight into the types of 

financial technology households should adopt to enhance their financial well-being 
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and how financial technology providers can improve their products to benefit 

consumers from different socioeconomic groups. The results also assist financial 

planners and educators regarding the type of technologies that can best serve their 

clients.  

There are three studies that make up three chapters of the dissertation. Each 

study investigates financial technology use in personal financial planning from a 

different perspective. The first essay examines the impact of financial technologies on 

enhancing household positive financial behavior. The second essay investigates the 

factors that affect consumer adoption decisions on using computer software to help 

planning for retirement and its impact on retirement asset accumulation. The third 

essay evaluates the variation of retirement advice produced by retirement planning 

software/calculators provided by large retirement plan providers and what implications 

this may have for different types of consumers.  

The data used for the three studies in this dissertation comes from different 

sources. The data in the second chapter comes from the Survey of Consumer Finances 

(SCF), which is a triennial survey of U.S. households sponsored by Federal Reserve, 

in cooperation with the Internal Revenue Service, Statistics of Income Division, and 

collected by NORC at the University of Chicago. The SCF data provides financial 

technology variables including both electronic banking technologies use and computer 

software use in household finance management, along with detailed financial and 

demographic information of U.S. households. The data in the third chapter comes 

from the National Longitudinal Survey of Youth 1979 cohort (NLSY79) collected in 

2008. NLSY79 contains retirement preparation questions including whether the 

respondent has used any computer software to help planning for retirement, along with 

detailed information on education, financial resources, and demographic 

characteristics. The data in the fourth chapter is recorded from testing a number of life 

scenarios (that differ by age, gender, and marital status) on selected retirement 

planning software/calculators.  
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Description of Studies 
In the second chapter, we explore the impact of using financial technology on 

household positive financial behavior in general. Financial technology has been 

expanded dramatically over the past decade. We see a trend of households adopting 

financial technology to help them manage finances. Using the SCF 2010 data, we 

examine the impact of using financial technology on positive financial behavior 

engagement in three important household finance areas--- debt management, planning 

activities, and risk management. We identify 13 positive financial behaviors from the 

three categories and create a positive financial behavior index as our dependent 

variable. Further, we categorized financial technology into two groups based on the 

intention of adopting: transaction-based and planning-based. The chapter presents 

evidence that not all financial technologies are helpful to improve household financial 

behavior. Specifically, adopting transaction-based financial technology has negative 

impact on total number of positive financial behavior while adopting planning-based 

financial technology has positive impact on total number of positive financial 

behavior. We also break down our positive financial behavior index into three tiers: 

fair, good, and better based on the number of positive financial behaviors that a 

household engaged into. From the marginal effect analysis, we find that transaction-

based financial technology adopters are less likely to be in the better group. For 

instance, households who use credit cards is 12.5% less likely to be in the better 

group. And planning-based financial technology adopters are more likely to be in the 

better group. For example, households who use computer software is 6% more likely 

to be in the better group.  

The third chapter examines the relationship between using computer software 

to help planning for retirement and the impact on retirement accumulations. Using the 

NLSY79 2008 data, we investigate the factors that influence the decision on use a 

computer program to plan for retirement and the effect of using computer program on 

individuals’  retirement  wealth.  We  find  that  male,  high  IQ,  more  educated,  and  more  

financial resources individuals are more likely to adopt computer program to plan for 

retirement. Moreover, using computer program has significantly positive effect on 

retirement wealth accumulation and it is a complement to other retirement planning 
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aids such as consulting with a financial planner, attending retirement 

seminars/meetings, and calculating retirement income needs.  

For the fourth chapter, we turn our attention to the online public retirement 

planning software/calculators offered to consumers to use on their own. Since there is 

a demand for self-service computer-aided retirement advice, the reliability of these 

results generated from these online retirement planning programs has significant effect 

on U.S. household retirement preparation. After testing 4 basic life scenarios as well 

as a series of robust scenarios with variation in annual income, current savings, and 

asset allocation models on 5 selected public available retirement planning software, 

we find that input variables, assumptions, capabilities, and outputs are not consistent. 

Variations on estimated retirement income and needs exist even for same scenarios. 

Additionally, the majority of the selected programs are doing a poor job explaining 

how they arrive their recommendations and ignore main risks that retirees are facing. 

In other words, they are not designed to provide educational experience to consumers 

and could be very confusing for consumers to use to help planning for retirement.  
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CHAPTER II 

THE IMPACT OF USING FINANCIAL TECHNOLOGY ON 
POSITIVE FINANCIAL BEHAVIORS 

Abstract 
For the last three decades, technology innovation changed U.S. 

households’  finance  substantially.  Financial  technology, including both electronic 

banking and computer software helps households increase the possibility of 

achieving higher lifetime utility through engaging more positive financial 

behaviors. However, little is known about what type of financial technology can 

improve household financial behavior. In this study, we use Survey of Consumer 

Finances data collected in 2010 to explore the impacts of various financial 

technologies on positive financial behaviors. We find that about 80% of 

respondents used an ATM card, 73% of respondents used a credit card, 22% of 

respondents used phone banking, 63% of respondents used computer banking, 

52% of respondents used preauthorized debit, 81% of respondents used direct 

deposit, and 20% of respondents used computer software to manage their 

household finance. In our multivariate analysis, controlling for financial literacy 

related household capital variables, general household capital variables, financial 

resource variables, and other influence variables, using ATM card, credit card, 

phone banking, and computer banking are negatively significantly related to 

engagement in positive financial behavior, however, using direct deposit and 

computer software are positively significantly related to positive financial 

behavior. The findings of our study suggest that not all currently used financial 

technologies are helpful to personal financial well-being. Households who use 

transaction purposed financial technologies are less likely to engage in more 

positive financial behaviors while households who use planning purposed 

financial technologies are more likely to engage in more positive financial 

behaviors. 
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Introduction 
Technical innovation plays an important role in the development of 

financial service industry. The way households managing finances now is very 

different from a decade ago. Many technologies are designed to help household to 

achieve better finance well-being.  However,  today’s  financial  world  is  much  more  

complicated compared to a generation ago because of the wide range of financial 

products and services (Parrish & Servon, 2006). Most of these products and 

services are associated to E-banking products and services provided by banks and 

financial institutions such as automated teller machine (ATM), credit cards, direct 

deposit, preauthorized debit, phone banking, computer banking, etc. It is said that 

electronic banking technologies have improved the effectiveness of distribution 

channels by reducing the transaction cost and service time (Lee & Lee, 2001). 

However, are all of the E-banking technologies helpful in managing household 

finance? Some research finds that electronic banking technologies help them 

saving time in managing their finances through easier access to financial services 

(Anguelov, Hilgert &Hogarth, 2004). Others find that consumers are concerned 

about security issue of online banking (Hamlet & Strube, 2000).  

Household adoption of electronic technologies has expanded substantially. 

Between 1995 and 2001, the use of ATM cards has increased from 35% to 58%, the 

use of preauthorized debits has increased from 25% to 44%, and computer banking 

increased from 4.1% to 21% (Anguelov, Hilgert, & Hogarth, 2004). The use of online 

banking increased 47% between late 2002 and early 2005  (Servon & Kaestner, 2008). 

According to 2004 Survey of Consumer Finances (SCF), nearly 75% of all households 

own at least one credit card while 58% of them carry a balance (Ekici & Dunn, 2010). 

Although many researchers have investigated the determinants for consumers 

to adopt Internet banking (Kim, Widdows & Yilmazer, 2005; Jun & Cal, 2001; Lee, 

Lee & Eastwood, 2003; Lee & Lee, 2000), the literature on the impact of adopting 

electronic technology is very limited.  Son and Hanna (2011) found that Internet 

affects how consumers use financial services and how consumers search and evaluate 

financial information before making financial decisions. Evidence shows that 

technological training and e-banking supports financial literacy (Servon and Kaestner, 
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2008).  In  this  paper,  we  use  the  term  “financial  technology”  to  include  both the 

electronic technologies and computer software technology. The purpose of this paper 

is to find out the impact of using financial technology on positive financial behaviors 

that households engaged into.  

Literature Review 

Positive Financial Behavior 
Garman, Leech, and Grable (1996) gave the definition of poor financial 

behavior as personal and family money management practices that have consequential, 

detrimental  and  negative  impacts  on  one’s  life  at  home  and/or  work. Other research 

findings show that positive financial behaviors are associated with positive life 

outcomes (Shim et al, 2009). Considering the common financial activites that 

households need to deal with, we include three categories for positive financial 

behaviors: debt management, planning activites, and risk management.  

Debt Management 
Consumer credit use plays an important role in how modern households handle 

their debt. Among all household debt management activities, the most obvious 

positive financial behavior is to pay bills on time. However, almost 7% U.S. 

households reported having at least one payment in the past year that was at least 60 

days late (Hogarth & Anguelov, 2004). Other than loans and mortgages, credit card 

use is another financial activity that will cause consumers into debt. In 2008, total 

outstanding credit debt carried by Americans is about $976 billion (Federal Reserve , 

2009). According to Federal Researve (2013), credit card transactions increased at a 

7.6% annual rate, rising from $21 billion in 2009 to $26.2 billion in 2012. The average 

number of credit cards that U.S. credit users hold is more than five and the average 

balance for each card is at least $1,000 (Experian, 2009). Rutherford and DeVaney 

(2009) defined two types of credit card users: convenience users and revolvers. 

Convenience users are those who pay the balance in full on a regular basis while 

revolvers are those who pay only a portion of the balance and let the remaining 

balance accrue interest. Other research suggests that high credit card balances are a 
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result  of  person’s  behavior  instead  of  liquidity  problems (Gross & Souleles, 2001). 

Thus, carrying a balance in credit cards while you have money in your checking 

account is not considered as positive financial behavior because you have to pay over 

20% interest on the amount you left over. Moreover, making late payments on credit 

cards will lead to late fees and a record on the credit report. It is worth mentioning that 

consumers with a history of late payments are less likely to be convenience users 

(Rutherford & DeVaney, 2009). Additionally, consumers should repay the debt with 

highest interest rate most quickly, however, they tend to pay off small debts first even 

when the larger debt have higher interest rates (Amar et al., 2011).  

High debt-payment-to-income ratio is another  detriment  on  households’  lives. 

According to the SCF, 11% of all families in the U.S. had debt-payment-to-income 

ratios greater than 40% in 2001. This number increased to 15% in 2007 and 18.5% in 

2010.  Aizcorbe et al (2003) pointed out that most of the debtors who had greater than 

40% debt-payment-to-income ratios were lower-income families. Severe 

consequences such as bankruptcy might happen to these families in the long run if 

they do not make some adjustments regarding to their debt management. Late 

payments along with high debt-payment-to-income ratios will negatively impact credit 

scores and limit future possibilities for households that do not exhibit positive debt 

management behavior. 

Planning Activities 
According to life cycle theory, individuals are saving and borrowing to smooth 

out consumption over lifetime (Modigliani & Brumberg, 1954). The assumption of life 

cycle theory is that people are forward-looking and making plans for future. Planning 

for future periods is a positive financial behavior as it allows households to smooth out 

consumption to maximize lifetime utility. In order to effectively transfer financial 

resources from one time period to another, individuals need to have an extensive 

planning process. Rutherford and DeVaney (2009) suggest that financial advisors and 

educators must encourage and assist households preparing financial plans that extend 

beyond 5 years. They find that housheolds who have financial planning horizons of at 

least 5 years are more likely to be convenience users of credit.  
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Stawski et al. (2007) finds that goal clarity serving as an improtant 

psychological mechanism, which motiviates individuals to plan for the future. For 

example, Neukam and Hershey (2003) demonstrated that financial goals have 

significantly impact on retirement savings contributions. Specifically, goals help 

individuals to structure perceptions and form expectations about future resource needs 

so they help increase both actual savings levels and the intention to save (Stawski et 

al., 2007). Moreover, households who had not engaged in planning activities were 

significantly less likely to accumulate wealth (Ameriks et al., 2002; Lusardi, 2010). 

Another class of financial planning activities involves information-seeking, 

especially when individuals are shopping for credit, savings, and investments 

products. Lee & Hogarth (1999) found that households who did extensively searching 

when shopping for credit were more likely to have lower APRs and more likely to 

solve their credit card debts. Consumers who take more effort to shop for credit are 

likely to find loans with good terms and conditions as well as being more likely to be 

convenience credit users (Rutherford & DeVaney, 2009). The more investigation a 

household does when making financial decisions on credit, savings, and investments, 

the more likely he/she is going to get a better deal.  

Risk Management 
All households are vulnerable to face many types of unexpected events, which 

could lead to serious financial difficulties. Insurance is a tool for households to protect 

themselves from suffering big financial drops when unplanned things happen. Thus, 

insurance is an important aspect of personal finance topics.  

Lin and Grace (2007) find that financial vulnerability has significant impact on 

the amount of term life or total life insurance purchased. They argue the key 

determinant  of  the  demand  for  life  insurance  is  the  effect  of  the  insured’s  death  on  the  

future consumption of other househod members. Obviously, households with children 

are more financial vulnerable because children usually involves in all kinds of 

financial needs. Preparing for the loss of the bread earner of the household is very 

beneficial especially for the ones who have children under 18 present in the family 

(Lewis, 1989). Evidence shows that around two-thirds of poverty among surviving 
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women and more than one-third of poverty among surviving men results from a failure 

to insure survivors against suddenly losing the head of the household (Bernheim et al, 

2001). Although other research finds that life insurance is essentially uncorrelated 

with financial vulnerability at every stage of the life cycle (Bernheim et al, 2003), we 

think that considering a protection for your dependents is a positive financial behavior.  

Households need to insure against the loss of health-related human capital of 

its earners to ensure viability. However, health insurance products are too complicated 

for most households to purchase intelligently. According to data from the 1977 

National Medical Expenditure Survey, 4.3% of nonelderly families spent more than 

20% of their income on health care (Feenber & Skinner, 1994). Health expenditure 

shocks can  lead  to  households’  bankrupcy  (Livshits,  Tertilt  &  MacGee,  2007)  yet  only  

high income households accumulate precautionary savings to shield themselves from 

catastrophic health expenditures (Jeske & Kitao, 2009).  

Other than health-related human capital loss, households are facing temporary 

or permanent disability risk as well. In theory, disability insurance provides benefits to 

workers who are physically unable to find suitable work. Although programs like 

Social Security Disability Insurance (SSDI) and Supplemental Security Income (SSI) 

are designed to help workers with disability, these benefits are not enough to lift 

incomes above the poverty standard (Stapleton et al., 2006). Between 1985 and 2004, 

the number of disabled individuals receiving disability insurance increased by over 

100 percent (Chen & Van der Klaauw, 2008). However, SSDI only pays benefits to 

“insured”  workers  and  certain  members  of  their  family.  In  other  words,  workers  with  

diability need to work long enough and paid Social Security taxes in order to receive 

disability benefits from SSDI. A recent fact sheet from Social Security website shows 

that  about  over  1  in  4  of  today’s  20  year-olds will become disabled before reaching 

age 67 (SSA, 2014). Also, 68% of the private sector workforce has no long-term 

disability insurance (SSA, 2014). Since the purpose of disability insurance is to 

substitute income to workers with disabilities, individuals need to be covered with 

disability insurance if they are currently working and should not be covered if they 

have retired. 



Texas Tech University, Qianwen Bi, May 2015 
 

 12 

In addition to protecting against health issues and disability, unexpected events 

could also put households into financial difficulties. Setting aside a bucket of money 

to prepare for rainy days is imperative so households do not have to sell off their cars, 

appliances and other household durables (Huston & Chang, 1997). A three-month 

income reserve is used as an adequate holding of emergency fund in household 

emegency fund research (Chang & Huston, 1995; Huston & Chang, 1997).  

Financial Technology 
Electronic banking technologies include automated teller machine (ATM), 

computer banking, debit (or check) card, direct deposit, direct payment (also 

electronic bill payment), electronic bill presentment and payment (EBPP), electronic 

check conversion, electronic fund transfer (EFT), payroll card, preauthorized debit (or 

automatic bill payment), prepaid card, smart card, stored-value card (Anguelov, 

Hilgert &Hogarth, 2004). Since the diffusion of innovation has not been applied to 

financial innovations, the current understanding of electronic banking technology, 

such as ATM card, debit card, direct deposit, and direct payment is very limited (Lee 

& Lee, 2000). 

Anguelov, Hilgert and Hogarth (2004) used three specific technologies to 

represent different types of e-banking technologies at different stages in their 

development: debit cards, preauthorized debits, and computer banking. Computer 

ownership and internet access are related to adoption of computer banking but many 

studies  have  been  unable  to  control  those  variables.  Consumers’  acceptance  of  

technological innovations is influenced by socioeconomic characteristics, 

demographic characteristics, and perceptions of specific technologies, and by the 

characteristics of different products and services. Electronic banking technologies can 

be  classified  as  either  “passive”  or  “active”  (Kolodinsky,  Hogarth  &  Hilgert,  2004).  

Passive technologies (i.e. direct deposit and preauthorized debit) do not require any 

behavioral changes of the consumer so it is easier to spread while active technologies 

(i.e. computer banking) require new behaviors so they are hard to spread (Servon & 

Kaestner, 2008; Kolodinsky, Hogarth & Hilgert, 2004).  
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Davis (1989) created the technology acceptance model (TAM). It shows that 

perceived usefulness and perceived ease of use are factors associated to adoption of a 

system. Interconnections between technologies exist because the diffusion of any 

technology is not independent of the diffusion of another technology (Stoneman & 

Kwon,  1994).  Moreover,  a  consumer’s  prior  pattern  of  adopting  related  technology  

will affect his or her willingness to adopt a new technology (Bayus, 1987). Consumers 

with good knowledge of computers are generally more likely to engage in online 

banking usage. Demographic factors such as age, income, education, occupation are 

significant factors for Internet banking adoption (Kim, Widdows & Yilmazer, 2005). 

When relating financial technology to financial behavior, we can categorize 

financial technologies into two main functions – technologies that assist with 

transactions and technologies that aid in planning. Transaction-based technologies 

include ATM cards, credit cards, phone & computer banking. Households use ATM 

card to access their bank account at an electronic terminal with no trouble finding a 

local bank especially when traveling. It is more common to see consumers use credit 

cards to compete transactions for online purchases now than 50 years ago. Credit cards 

make online transactions so convenient that households usually set up some 

transaction alerts linked to their mobile to monitor spending. Households also use 

preauthorized debit to set up electronic auto-payments on loans. Phone banking and 

computer banking provides 24/7 financial service with almost no cost. Using these E-

banking technologies, households can access their accounts information with almost 

no cost and conduct financial transactions conveniently (Lee & Lee, 2001).  

Another important reason for using financial technology is to plan for the 

future. Research finds that computer-based mediated interventions have been 

developed for variety of behavior changes. Behavioral modification strategies include 

self-monitoring, goal-setting, shaping, reinforcement, and stimulus control (Butryn, 

Webb & Wadden, 2011). Using weight loss programs as an example, Internet websites 

that provide structured weight loss strategy appear to be helpful (Saperstein, Atkinson 

& Gold, 2007). Use of handheld PDAs increases the frequency of self-monitoring, 

which leads to greater weight loss (Yon et al., 2007). Similarly, household finance-
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related computer software may help households making better financial decisions 

through providing financial knowledge and information, enhancing numerical ability 

on calculations, and monitoring finance on regular basis. Governments and 

organizations use direct deposit as a preferable way to make reimbursements and 

distributions on salaries. Households who use preauthorized debit and direct deposit 

are trying to avoid future arrangements to get paid or pay others. 

Conceptual Framework 

 
Figure 1 - Household financial well-being conceptual framework 

The conceptual framework used for this study builds upon life cycle theory 

(Modigliani & Brumberg, 1954) and human capital theory (Becker & Tomes, 1994). 

According  to  life  cycle  theory,  individuals’  objective  is  to  maximize  lifetime  utility.  

Individuals try to achieve higher lifetime utility through  improved financial well-

being. In our paper, we measure household financial well-being through positive 

financial behaviors regarding debt management, planning activities, and risk 

management. The positive financial behavior (PFB) index is a set of household 

financial behaviors which will lead to positive financial outcomes. The number of 

positive financial behaviors that a household engages in provides insight into the 

financial well-being of the household.  
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Household financial behaviors are affected by household capital,  the endowed 

and acquired knowledge and skills a household has (Huston, 2010). There are two 

types of household capital: specific household capital and general household capital. 

Specific household capital represents knowledge and skills that a household has 

towards specific areas such as financial technology and financial management. 

Financial technology indicates how well a household can understand and potentially 

use technology-related products and services to increase the probability of increased 

positive financial behaviors. Financial literacy indicates how well an individual can 

understand and potentially use personal finance-related information to increase 

expected lifetime utility from consumption (Huston, 2010). General household capital 

represents the knowledge and skills that a household has and could be used in many 

areas. For example, households who have more education are more likely to perform 

better in all kinds of tasks.  

Household financial behaviors are also influenced by other factors such as 

behavioral biases, self-control, family, peer, cultural, environmental, and economic 

conditions (Huston, 2010). Financial  resources  also  impact  the  household’s  financial  

well-being.   

Households that engage in more positive financial behaviors are more likely to 

have a higher level of financial well-being, after controlling for financial resources and 

other influences. Based on our theoretical framework (See Figure 1), positive financial 

behavior is a function of household capital, cultural/environmental influences, 

economic status: 

𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒  𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙  𝐵𝑒ℎ𝑎𝑣𝑖𝑜𝑟  (𝑃𝐹𝐵)     =   

𝑓{𝐻𝑜𝑢𝑠𝑒ℎ𝑙𝑑  𝐶𝑎𝑝𝑖𝑡𝑎𝑙, 𝐶𝑢𝑙𝑡𝑢𝑟𝑎𝑙/𝐸𝑛𝑣𝑖𝑟𝑜𝑛𝑚𝑒𝑛𝑡𝑎𝑙  𝐼𝑛𝑓𝑙𝑢𝑒𝑛𝑐𝑒𝑠, 𝐸𝑐𝑜𝑛𝑜𝑚𝑖𝑐  𝑆𝑡𝑎𝑡𝑢𝑠}         (1) 

Using this conceptal framework, this study highlights the impact of specific 

household capital (financial technology) on positive financial behaviors that 

households engaged into, controlling for all other factors. The empirical regression 

model is: 

PFB = β0 + β1(ATM card) + β2(Credit card) + β3(Phone banking) + 

β4(Computer banking) + β5(Preauthorized debit) + β6(Direct deposit) + 
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β7(Computer software) + β8-11(Financial sophistication level) + 

β12(Homeownership) + β13-15(Age groups) + β16-18(Education level) + 

β19(Married) + β20-23(Income quintiles) + β24-27 (Net worth quintiles) + 

β28-29(Household size) + β30(Presence of children under 18) + 

β31(Female) + β32-33(Race groups) + β34(Economic expectation) + 

β35(Interest rate expectation) + β36-37(Risk tolerance)                      (2) 

Data and Methods 
 

This study use data from the 2010 Survey of Consumer Finances. The Survey 

of Consumer Finances (SCF) is a triennial survey of U.S. households sponsored by the 

Federal Reserve, in cooperation with the Internal Revenue Service, Statistics of 

Income Division, and collected by NORC at the University of Chicago. The survey 

data includes information  on  families’  balance  sheets,  pensions,  income,  and  

demographic characteristics. Information is also included from related surveys of 

pension providers and the earlier such surveys conducted by the Federal Reserve 

Board.  

For the 2010 SCF survey, 6,482 households were available in the public 

dataset. The 2010 SCF data were collected using computer-assisted personal 

interviewing (CAPI). Thus, there is no questionnaire in the usual sense. SCF uses a 

dual-frame sample design consisting of a standard, geographically based random 

sample and an oversample of affluent households. Missing values are imputed by 

making multiple estimates of the missing data and creating five implicate data sets. 

We use all 5 implicates to avoid inaccurate results on significant test (Rubin, 1987).  

Because this study focuses on the use of financial technology, which most of 

them require households to have at least a checking or a saving account, we censored 

the data to banked households only. For the 2010 survey, a total of 5,740 households 

are banked, which is 88.5% among the whole sample. 
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Positive Financial Behaviors Index: The Dependent Variable 
Using the theoretical framework, we create the positive financial behavior 

index including debt management, planning activities, and risk management. We 

identified 13 variables in the SCF to include in our positive financial behavior index, 

shown in Table 2.1. Drawing upon the literature cited, we include the measures of 

these variables below: 

Table 2. 1 - Percentage of Banked Households Engaging in Positive Financial Behavior 
Positive Financial 

Behavior Measurement Banked 
Households 

Debt Management  % 

    No late payments 1 if all loan and mortgage payments made on time or ahead 
of time, 0 otherwise. 

83.2 

    Good credit report 1 if not been turn down for credit or get turn down but get 
full amount when reapply or never apply within the past five 
years because of afraid of being turn down, 0 otherwise. 

74.8 

    Credit card balance 1 if not carrying credit card balance when having money in 
bank accounts, 0 otherwise. 

60.2 

    No bankruptcy 1 if never filed for bankruptcy, 0 otherwise. 86.7 
    Total debt payment 
ratio 

1 if total debt payment ratio smaller or equal to 35%, 0 
otherwise. 

85.5 

Planning Activities   
    Planning horizon 1 if planning horizon is a few years or more, 0 otherwise. 58.6 
    Currently saving  1 if have at least one reason to save, spending is less than 

income, and actually have saved for that reason, 0 otherwise.  
57.7 

    Level of shopping 
for credit 

1 if when making major decisions about credit or borrowing, 
do a moderate to a great deal of shopping, 0 otherwise. 

74.0 

    Level of shopping 
for savings & 
investments 

1 if when making major decisions about saving or investing, 
do a moderate to a great deal of shopping, 0 otherwise. 

70.2 

Risk Management   
    Children under 18 
covered by life 
insurance 

1 if children under 18 covered by life insurance or no 
children under 18 present in the household, 0 otherwise. 

88.8 

    Health insurance 1 if everyone in the household is covered under health 
insurance, 0 otherwise. 

79.3 

    Disability income 
insurance 

1 if head of household is working and covered by disability 
insurance or is retired and not covered by disability 
insurance, 0 otherwise. 

25.0 

    Emergency fund 1 if having $3,000 emergency fund prepared or being 
confident about borrow $3,000 from friends or relatives, 0 
otherwise. 

86.4 

 
In Table 2.1, we can see that more than 80% of respondents have no late 

payments, bankruptcy, and a total debt payment ratio that is no greater than 35%. 

About 75% of respondents indicate good credit report. Around 60% of respondents are 
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not carrying credit card balance when they have money in bank accounts. Also, about 

58% of respondents indicate that they are planning long horizon and saved for specific 

goals. Above 70% of respondents report that they do a lot shopping when making 

decisions on credit, savings and investments. Additionally, around 89% of respondents 

who have children under 18 are covered by some sort of life insurance while about 

80% of respondents report that everyone in the household is covered by health 

insurance. About 86% of respondents have an emergency fund (or are confident that 

they can borrow in urgent situation). Only 25% of respondents have appropriate 

disability insurance coverage.  

In Table 2.2, we created a summarized table on additive number of positive 

financial behaviors presented in Table 2.1. The range of the number of positive 

financial behaviors is from 1 to 13. All households in the sample reported engaging in 

at least one positive financial behavior. The mean and median number of positive 

financial behaviors is 9 and 10, respectively. It is hypothesized that households who 

engage in more positive financial behaviors are more likely to achieve higher lifetime 

utility. The majority of households engage in 8 to 12 positive financial behaviors but 

only 3.7% of them have engaged in all of them. A variable was created (fair, good, 

better) to rank households based on their adoption of positive financial behaviors. 

Households who engaged in 1 to 6 positive financial behaviors are considered to be 

“fair”  on  managing  their  household  finances, households who engaged in 7 to 10 

positive  financial  behaviors  are  considered  to  be  “good”  on  managing  their  household  

finance, and Households who engaged in 11 to 13 positive financial behaviors are 

considered  to  be  “better”  on  managing  their  household  finance. In our sample, around 

11% households are in the fair group, around 56% are in the good group, and around 

33% are in the better group. 
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Table 2. 2 - Descriptive Statistics of Households by Number of Positive Financial 
Behavior 
Number of positive financial 
behavior 

Banked households % Number of households n   

Zero 0.00 0 
One 0.04 2 
Two 0.09 5 

Three 0.26 15 
Four 1.46 84 
Five 3.32 191 
Six 5.99 344 

Seven 9.18 527 
Eight 13.00 746 
Nine 16.52 948 
Ten 17.17 986 

Eleven 16.20 930 
Twelve 13.06 750 
Thirteen 3.71 212 

 Mean 
9.3 

Median 
10.0 

 
 
 

One through Six 11.16                        641 
Seven through Ten 55.87                       3207 

Eleven through Thirteen 32.97                       1892 
                  Total                                                    100.00                                               5740 
 

Independent Variables 
Personal Finance-Specific Human Capital 
 Personal finance-related human capital is a special set of human capital. It 

illustrates how well an individual can understand and potentially use personal finance-

related information to increase expected lifetime utility from consumption (Huston, 

2010). Financial technology is part of the personal finance-related human capital, 

which indicating how well an individual can use technology to help managing 

household finance.  

Transaction-based financial technologies 

ATM card: “An electronic terminal provided by financial institutions and other firms 

that permits consumers to withdraw cash from their bank accounts, make deposits, 

check balances, and transfer funds” (Anguelov, Hilgert & Hogarth, 2004). Using ATM 

cards allows the households to keep tracking of their bank accounts balance whenever 

they want and make payments easier. 
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Credit card: using credit cards allows households borrow up to the credit limit, build 

good credit score, and make payments on online merchandise easier. However, 

borrowing too much without an appropriate repay scheduled could be bad financial 

behaviors since it results in high interest on the unpaid amount and bad credit record.  

Phone banking: Phone banking provides households immediate solution to 

emergency issues such as report card stolen, apply credit cards, check balance on the 

accounts, etc. Mobile banking has also been developed very fast recently.  Phone 

banking makes it so convenient for the households to solve banking related financial 

problems so they can better manage their money. 

Computer banking: “Banking services that consumers can access, by using an internet 

connection  to  a  bank’s  computer  center,  in  order  to  perform  banking  tasks,  receive  and  

pay bills, and so forth” (Anguelov, Hilgert & Hogarth, 2004). Computer banking 

allows the households to manage their accounts wherever they are as long as they have 

computers and internet. Checking balance, making electronic transfers, transferring 

money into designated saving accounts, keeping themselves updated on new banking 

services or receiving important warning from financial institutions, and so on. It 

provides a convenient channel to the households to manage their finance with almost 

no costs.  

Planning-based financial technologies 

Preauthorized debit: “A form of payment that allows a consumer to authorize 

automatic payment of regular, recurring bills from his or her account on a specific 

date, and usually for a specific amount” (Anguelov, Hilgert & Hogarth, 2004). For 

example, households use preauthorized debit to set up automatic car payments, 

housing payments, utility bills, and so on. This method makes it easier for the 

households to make their payments on time.  

Direct deposit: “A form of payment by which an organization pays funds via an 

electronic transfer” (Anguelov, Hilgert & Hogarth, 2004). Direct deposit makes it 

easier for households to save since it transfers directly into designated accounts. For 

instance, if households set up direct deposit to his retirement savings accounts, it will 

help him from spending certain amount of money because early withdraw penalty.  
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Computer software: Households who use computer software to manage their finance 

are more likely to make the right decisions for savings and investments. Computer 

software can help households calculate how much they have to save for each goal, 

such as retirement savings, college fund savings, and so on. It provides more accurate 

spending and saving information, which is really helpful and reliable for households to 

make right financial decisions. Using computer software can increase the possibility 

for  households’  financial  goals by saving more appropriate amount and consider 

multiple goals on one cash flow budget sheet.  

The descriptive statistics for financial technology variables are presented in 

Table 2.3. There are 7 dummy variables of interest: ATM card use, credit card use, 

direct deposit use, preauthorized debits use, phone banking use, computer banking use, 

and computer software use. Direct deposit is the most commonly used technology, 

about 81% of banked households reporting that they use it. With the new technologies 

coming out, phone banking is not as popular as before, only around 22% banked 

households report using phone banking while about 63% report using computer 

banking. Moreover, nearly 20% banked households report using computer software to 

help managing their finance. Our hypothesis is that using of transaction purposed 

financial  technologies  may  not  have  a  positive  impact  on  households’  engagement  in  

number of positive financial behaviors but planning purposed financial technologies 

will have a positive impact on engaging in more positive financial behaviors.  

In order to control for other factors that are likely to be related to impact 

households engaging positive financial behaviors, we include a range of other 

measures as shown in Table 3.1 and Table 3.2.  

Financial Sophistication: a score from four questions in SCF which represents the 

financial literacy of a household (Huston et al., 2012). We expect that households with 

higher financial sophistication level are more likely to engage in positive financial 

behaviors. 

Homeownership: households with homeownership have more personal experiences 

such as payments of mortgage loans, refinance options, etc. We expect that households 

with homeownerships are more likely to engage in positive financial behaviors. 



Texas Tech University, Qianwen Bi, May 2015 
 

 22 

General Human Capital  

Age: as age goes up, years of experience become valuable human capital.  

Education level: generally speaking, more years of schooling will increase 

households’  general  productivities. We expect that older households and those with 

more education are more likely to engage in positive financial behaviors. 

Marital Status: from the whole household level, married households have more 

general  human  capital  because  one  can  access  to  the  other’s  resources. We expect 

married households are more likely to engage in positive financial behaviors. 

Financial Resources  

Income: the more income a household has, the more resources that could be managed 

to achieve higher lifetime utility  

Net Worth: if the households have lots of net worth, they are more likely to be in good 

shape with their finance but it does not mean that they are better financial managers 

compared to the others.  

Household composition: having children under 18 influences household expenditure a 

lot. We expect households without children under 18 are more likely to engage in 

positive financial behaviors. 

Cultural/environmental influences (independent variables) 

Gender: women are less willing to take risk while men are overconfidence on 

investments (Powell & Ansic, 1997).  

Race and ethnicity: cultural  biases  and  behaviors  affect  households’  financial  

behaviors. For example, Asian households are more likely to save and more 

encouraged to accomplish higher education.  

Economic expectations:  different  economic  expectations  affect  households’  financial 

decisions such as saving and consumption.  

Interest rate expectations:  different  interest  rate  expectations  affect  households’  

financial decisions such as saving and consumption, chosen of loan products, etc. 
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Risk tolerance: willingness to take risk affects  households’  investment  related  

financial decisions. We expect households who are willing to take on some risk should 

be more likely to engage in positive financial behaviors. 

 
Table 2. 3 - Descriptive Statistics of Financial Technology Variables and Other 
Independent Variables 

Variables Measurement Banked 
Households 

Specific Household 
Capital 

 % 

Financial Technologies   
    ATM card 1 if use ATM card as one of the main ways you do business with 

bank or if you have a card that allows you to deposit or withdraw 
money from your bank using an ATM, 0 otherwise 

79.6 

    Credit card 1 if have any credit card or charge card, 0 otherwise 73.0 
    Direct deposit 1 if have paychecks or Social Security benefits or other money 

automatically paid directly into accounts, 0 otherwise 
81.1 

    Preauthorized debit 1 if have utility bills, mortgage or rent payments, or other payments 
automatically paid directly from bank accounts without having to 
write a check, 0 otherwise 

51.6 

    Phone banking 1 if use automated phone system as one of the main ways to do 
business with bank, 0 otherwise 

21.7 

    Computer banking 1 if use computer as one of the main ways to do business with bank, 
0 otherwise 

62.5 

    Computer software 1 if use computer software to manage money, 0 otherwise 19.6 
Financial Sophistication   
    Rank1 1 if household financial sophistication level is in the 0% to 20% 

range, 0 otherwise 
20.0 

    Rank2 1 if household financial sophistication level is in the 20% to 40% 
range, 0 otherwise 

20.0 

    Rank3 1 if household financial sophistication level is in the 40% to 60% 
range, 0 otherwise 

20.0 

    Rank4 1 if household financial sophistication level is in the 60% to 80% 
range, 0 otherwise 

20.0 

    Rank5 1 if household financial sophistication level is in the 80% to 100% 
range, 0 otherwise 

20.0 

Homeownership 1 if household owns or partially owns a home, 0 otherwise 70.7 
General Household 
Capital 

  

Age   
      18-34 1 if the head of household is age 18-34, 0 otherwise 21.3 
      35-49 1 if the head of household is age 35-49, 0 otherwise 28.0 
      50-64 1 if the head of household is age 50-64, 0 otherwise 28.7 
      65 and over 1 if the head of household is age 65 and over, 0 otherwise 21.8 
Education level   
    Less than high school 1 if household highest level of school completed is <12, 0 otherwise 6.0 
    High school/GED 1 if household highest level of school completed is =12 or high 

school diploma/GED, 0 otherwise 
27.4 

    Some college 1 if household highest level of school completed is >12 but never get 
a college degree, 0 otherwise 

25.4 

    Bachelors or higher 1 if household highest level of school completed is bachelors or 
higher, 0 otherwise 

41.1 

Married 1 if head of household is currently married or living with a partner, 0 
otherwise 

59.7 
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Table 2.3 (Continued) - Descriptive Statistics of Financial Technology Variables and 
Other Independent Variables 
Variables Measurement Banked 

Households 
Financial resources   
  Income  % 
        0-20  percentile 1 if household income is between $1 and $25,000, 0 otherwise 

(reference) 
22.43 

      21-40  percentile 1 if household income is between $25,001 and $45,000, 0 otherwise 23.66 
      41-60  percentile 1 if household income is between $45,001 and $75,000, 0 otherwise 24.05 
      61-80  percentile 1 if household income is between $75,001 and $156,000, 0 otherwise 21.73 
      81-100  percentile 1 if household income is between $156,001 or more, 0 otherwise 8.12 
  Net worth   
        0-20  percentile 1 if household net worth is less than $0 to $9,195, 0 otherwise 

(reference) 
21.6 

      21-40  percentile 1 if household net worth is between $9,196 to $73,875, 0 otherwise 24.0 
      41-60  percentile 1 if household net worth is between $73,876 to $284,780, 0 otherwise 26.4 
      61-80  percentile 1 if household net worth is between $284,781 to $1,275,100, 0 

otherwise 
20.0 

      81-100  percentile 1 if household net worth is between $1,275,101 or more, 0 otherwise 7.8 
Household size   
      One person 1 if number of people in household=1, 0 otherwise 25.0 
      Two person 1 if number of people in household=2, 0 otherwise 33.7 
      Three or more 1 if number of people in household>=3, 0 otherwise 41.1 
Presence of children 
under age 18 

1 if children under age 18 are present in the household, 0 otherwise 34.4 

Other Influences   
Female 1 if head of household is female, 0 is male 52.7 
Race & ethnicity   
    White  &  “other” 1 if household describes itself as White, Asian, Pacific Islander, or 

Native American, 0 otherwise 
78.5 

    Black 1 if household describes itself as Black, 0 otherwise 11.9 
    Hispanic  1 if household describes itself as Hispanic, 0 otherwise 9.5 
Economic expectations 1 if expect the U.S. economy to perform better over the next 5 years, 0 

otherwise 
52.4 

Interest rate expectations 1 if expect interest rates will be higher 5 years from now, 0 otherwise 74.2 
Risk tolerance   
    No risk 1 if not willing to take any financial risks, 0 otherwise 45.9 
    Moderate risk 1 if willing to take average or above average financial risks expecting 

to earn average or above average return, 0 otherwise 
51.5 

    Substantial risk 1 if willing to take substantial financial risks expecting to earn average 
or above average return, 0 otherwise 

3.4 

 

Multivariate Analysis 
To determine the impact of using financial technology on positive financial 

behavior, we use ordered probit regressing the independent variables on the positive 
financial behavior index (See Table 2.4). Ordinal probit regression provides estimates 
of the impact of the independent variables on the dependent variable but the 
coefficients cannot be interpreted in the regular sense (Greene, 2000). To determine 
the magnitude of effect of using financial technologies on positive financial behavior, 
we report estimated marginal effects of ordinal probit analysis for the ranked positive 
financial behavior variable —fair, good, and better (See Table 2.5). 
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Table 2. 4 - Ordinal Probit Regression on Levels of Positive Financial Behavior Index 
Variables Coefficient P-value 

Constant 3.432*** 0.000 
Specific Household Capital   
Financial Technologies   
  Transaction   
    ATM card -0.079** 0.039 
    Credit card -0.319*** 0.000 
    Phone banking -0.116*** 0.001 
    Computer banking -0.121*** 0.002 
  Planning   
    Preauthorized debit 0.027 0.353 
    Direct deposit 0.249*** 0.000 
    Computer software 0.119*** 0.001 
Financial sophistication (relative to Rank3)   
    Rank1 -0.419*** 0.000 
    Rank2 0.006 0.901 
    Rank4 0.319*** 0.000 
    Rank5 0.623*** 0.000 
Homeownership -0.204*** 0.000 
General Household Capital   
Age (relative to 35-49 years old)   
      18-34 -0.419*** 0.000 
      50-64 0.006 0.901 
      65 and over 0.319*** 0.000 
Education level (relative to high school/GED)   
    Less than high school -0.061 0.379 
    Some college 0.021 0.620 
    Bachelors or higher 0.214*** 0.000 
Married 0.019 0.674 
Financial Resources   
Income (relative to 0 to 20 percentile)   
      21-40  percentile 0.103** 0.025 
      41-60  percentile 0.295*** 0.000 
      61-80  percentile 0.488*** 0.000 
      81-100  percentile 0.912*** 0.000 
Net worth (relative to 0 to 20 percentile)   
      21-40  percentile 0.399*** 0.000 
      41-60  percentile 0.826*** 0.000 
      61-80  percentile 1.095*** 0.000 
      81-100  percentile 1.229*** 0.000 
Household size (relative to two person)   
      One person 0.236*** 0.000 
      Three or more -0.192*** 0.000 
Presence of children under age 18 -0.061 0.191 
Other Influences   
Female -0.091*** 0.002 
Race  &  ethnicity  (relative  to  white  &  “other”)   
    Black -0.033 0.493 
    Hispanic  -0.045 0.387 
Economic expectations 0.021 0.440 
Interest rate expectations -0.033 0.321 
Risk tolerance (relative to no risk)   
    Moderate risk -0.084** 0.045 
    Substantial risk -0.336*** 0.000 
*p<0.10, **p<0.05, ***p<0.01 
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Table 2. 5 - Estimated Marginal Effects of the Ordinal Probit Analysis on Levels of 
Positive Financial Behavior 

Variables Level of Positive Financial Behavior 
Specific Household Capital Fair Good Better 
Financial Technologies 1-6 7-10 11-13 
  Transaction    
    ATM card 0.009**                0.029** -0.039** 
    Credit card 0.031*** 0.093*** -0.125*** 
    Phone banking 0.014*** 0.042*** -0.056*** 
    Computer banking 0.011*** 0.033*** -0.044*** 
  Planning    
    Preauthorized debit -0.004 -0.012 0.016 
    Direct deposit -0.021*** -0.062*** 0.083*** 
    Computer software -0.015*** -0.045*** 0.060*** 
Financial sophistication (relative to Rank3)    
    Rank1 0.065*** 0.060*** -0.125*** 
    Rank2 -0.003 -0.007 0.011 
    Rank4 -0.029*** -0.098*** 0.128*** 
    Rank5 -0.044*** -0.213*** 0.257*** 
Homeownership 0.019*** 0.058*** -0.078*** 
General Household Capital    
Age (relative to 35-49 years old)    
      18-34 -0.026*** -0.097*** 0.124*** 
      50-64 0.001 0.003  -0.005 
      65 and over                -0.004  -0.011 0.015 
Education level (relative to high school/GED)    
    Less than high school 0.003 0.008 -0.012 
    Some college -0.002 -0.005 0.007 
    Bachelors or higher -0.017*** -0.060*** 0.078*** 
Married 0.000 0.000 -0.000 
Financial Resources    
Income (relative to 0 to 20 percentile)    
      21-40  percentile    -0.017**              -0.019** 0.037** 
      41-60  percentile -0.039*** -0.065*** 0.105*** 
      61-80  percentile -0.050*** -0.098*** 0.148*** 
      81-100  percentile -0.073*** -0.244*** 0.317*** 
Net worth (relative to 0 to 20 percentile)    
      21-40  percentile -0.071*** -0.018* 0.089*** 
      41-60  percentile -0.120*** -0.109*** 0.230*** 
      61-80  percentile -0.142*** -0.226*** 0.368*** 
      81-100  percentile -0.149*** -0.301*** 0.451*** 
Household size (relative to two person)    
      One person -0.014*** -0.057*** 0.071*** 
      Three or more 0.023*** 0.051*** -0.075*** 
Presence of children under age 18 0.004 0.012 -0.016 
Other Influences    
Female 0.009*** 0.028*** -0.038*** 
Race  &  ethnicity  (relative  to  white  &  “other”)    
    Black 0.003 0.010 -0.014 
    Hispanic  0.002 0.007 -0.009 
Economic expectations -0.005*             -0.015*                   0.020* 
Interest rate expectations 0.001 0.005 -0.007 
Risk tolerance (relative to no risk)    
    Moderate risk                   0.005 0.024 -0.030 
    Substantial risk 0.043*** 0.109*** -0.152*** 
*p<0.10, **p<0.05, ***p<0.01 
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Results 
Results of the regression analysis are shown in Table 2.4. Transaction-based 

financial technologies including ATM card, credit card, phone banking, and computer 

banking  negatively  affect  households’  engagement  in  positive  financial  behaviors.  

However, planning-based financial technologies, including preauthorized debit, direct 

deposit, and computer software use, positively  impact  households’  engagement  in  

positive financial behaviors. Results of financial technology variables are all 

statistically significant with the exception of preauthorized debit. The results support 

our hypotheses.  

Consistent with other research findings, we also find that households with 

lower levels of financial sophistication are less likely to engage in positive financial 

behaviors, while higher levels financial sophistication are associated with engaging in 

more positive financial behaviors. Higher education, higher income, and higher net 

worth households are more likely to engage in positive financial behaviors. 

Households with homeownership are less likely to engage in positive financial 

behaviors. Also, households who are willing to take substantial risk are less likely to 

engage in positive financial behaviors compared to who are not willing to take any 

risk. Consistent with our expectation, households who have children under 18 are less 

likely to engage in positive financial behaviors. Households who are between ages 18 

and 34 are less likely to engage in positive financial behaviors compared to 

households who are age between 35 and 49.  

Marginal effects estimations in the model provide the probability difference on 

the event of dependent variable given the change in the independent variable. In Table 

2.5,  the  marginal  effect  for  using  credit  card  on  the  event  of  being  in  the  “better”  

group is negative 0.125, which means that households who use credit card are 12.5 

basis points  less  likely  to  be  in  the  “better”  group  (engage  in  11-13 positive financial 

behaviors). Using an ATM card is 3.9 basis points less  likely  to  be  in  the  “better”  

group, using phone banking is 5.6 basis points less  likely  to  be  in  the  “better”  group,  

and using computer banking is 4.4 basis points less likely to be  in  the  “better”  group.  

However, using direct deposit is 8.3 basis points more  likely  to  in  the  “better”  group  

and using computer software is 6 basis points more  likely  to  be  in  the  “better”  group.   
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Households who are at top 20% financially sophisticated are 25.7 basis points 

more  likely  to  be  in  the  “better”  group  compared  to  households  who  are  in  the  middle  

level financial sophistication group while households who own a home are 7.8 basis 

points less  likely  to  be  in  the  “better”  group.  Households  between 18 and 34 years old 

are 12.4 basis points more  likely  to  be  in  the  “better”  group  compared  to  households  

who are 35 to 49 years old. Households who have bachelors or higher education are 

7.8 basis points more  likely  to  be  in  the  “better”  group.  Households who are in the top 

20% income group are 31.7 basis points more  likely  to  be  in  the  “better”  group  

compared to households who are in the bottom 20% group. Households who are in the 

top 20% net worth group are 45.1 basis points more  likely  to  be  in  the  “better”  group  

compared to households who are in the bottom 20% group. Households who have one 

person are 7.1 basis points more  likely  to  be  in  the  “better”  group  compared  to  

households who have two persons while households who have three persons are 7.5 

basis points less  likely  to  be  in  the  “better”  group.  Households  with  female  heads  had  

a  probability  of  being  in  the  “better”  group  that  was  3.8  basis points lower than male 

heads. Households who are expecting the economy to perform better in the next 5 

years had  a  probability  of  being  in  the  “better”  group  that  was  2  basis points higher 

than households who are not. Households who are willing to take substantial risk had a 

probability  of  being  in  the  “better”  group  that  was  15.2  basis points higher than 

households who are willing to take no risk at all.  
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Discussion 
Over the past three decades, the rapid growth of technological innovation has 

changed the finance structure of U.S. households. This study examined the impact of 

using financial technology on household positive financial behaviors. It explores how 

transaction-based and planning-based financial technologies affect household financial 

behavior.  

The improvements on current financial technology over the years are focusing 

on building convenient channels to give households better banking experiences with 

low operating costs. The number of IT-based ATMs has increased at a 10.1% annual 

rate, which outnumber physical offices by more than four to one (Berger, 2003). 

Credit card use among lower-income families has increased dramatically from 1983 to 

2004 (Braunsten, 2008). A recent report from Federal Reserve (2012) on consumer 

mobile banking finds that 87% U.S. population has a mobile phone, among which 

21% users have used mobile banking in the past 12 months. About 11% of those who 

have not used mobile banking indicate that they will probably use it within the next 12 

months. In 2001, among households that have bank accounts, 49% used computer 

banking (Anguelov et al., 2004). This number increased to 62.5% based on our result 

(See Table 2.3). It is very clear that households are accepting the idea of using 

financial technology to accomplish transaction related financial activities. The 

question is: are households who adopt these transaction-based technology improving 

their financial well-being status? The convenience of using ATM cards to withdraw 

money at any location might increase the probability of households consuming now 

instead of saving for the future. Overuse of credit cards could lead to high expenses 

that households cannot repay. Using phone banking and computer banking seem to 

have negative effect on engaging in more positive financial behaviors. Overall, the 

convenience provided by transaction based e-banking technology saves time and costs 

for households to complete finance transactions, however, it also increases the ease of 

accessing funds, which can be detrimental to household financial well-being in the 

long run.  

Planning-based financial technologies appear to create a more positive 

environment for enhancing household financial well-being. For example, 
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preauthorized debit is used to set up future automatic payments on loans and bills 

while direct deposit makes it easier to save and budget. Computer software helps 

households plan for the future by providing financial knowledge, calculation help, and 

action plans. Evidence shows that planning behaviors have a significant impact on 

personal savings practices (Lusardi, 2010). Households with clear goals are more 

likely to save for the future, which will lead to higher levels of financial well-being 

and life satisfaction.  

From Table 2.1, we can see that some of the positive financial behaviors are 

more commonly engaged in by households compared to the others. For debt 

management category, the majority of respondents indicate that they have not filed 

bankruptcy and their total debt payment ratio is no greater than 35%. Consistent with 

previous research findings, we see that households need help in credit use. For 

planning activities category, above 70% respondents are shopping for better deals 

when they make decisions on credit, savings, and investments. This is important 

because it indicates that majority households have intentions to do planning even 

though they may not adopt all planning based tools to assist them. Moreover, about 

60% of respondents indicate that they have a longer horizon and are saving for certain 

goals. Results from this study suggest that these households could benefit more from 

adopting planning-based technology. For the risk management behaviors, we see that 

many households have difficulty understanding disability income insurance. Three-

quarters of the respondents do not have appropriate disability income insurance, which 

is consistent with other research findings (Consumer Federation of America and 

Unum, 2012).  

After we divide our positive financial behavior index into three levels, we find 

that households who use planning-based financial technologies are more likely to be in 

the  “better”  group,  which  means  that  they  have  engaged  in  11  or  more  positive  

financial behaviors. On contrary, households who use transaction-based financial 

technologies are less likely to  be  in  the  “better”  group.  In  general,  households  who  

have specific household capital such as financial technology are more likely to engage 
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in more positive financial behavior, after controlling for financial sophistication level, 

general household capital, financial resources, and other influences.   

Conclusion and Implication 
Given the growth of technology innovation in the finance sector, it is logical to 

ask whether these technologies are helping households engage positive financial 

behaviors. Using the 2010 Survey of Consumer Finances commissioned by the 

Federal Reserve Board, we found that use of financial technology has significant 

impact  on  households’  financial  behaviors  but  not  all  kinds  of  financial  technologies  

are helpful for households to engage in more positive financial behaviors. In this 

study, we use a life cycle and human capital theoretical framework to illustrate the 

impact of financial technology on household financial behavior. Consistent with the 

theoretical framework, we find that financial technology-specific household capital 

has significant impact on positive financial behavior. Specifically, transaction-based 

financial technologies including ATM card use, credit card use, phone banking and 

computer banking have a negative impact on the number of positive financial 

behaviors reported. Planning-based financial technologies including direct deposit and 

computer software use have positive impact on the number of positive financial 

behaviors. Financial sophistication, general household capital such as age and 

education, financial resources, and other resources such as expectation on economy 

and risk tolerance are also found to have significant impact on positive financial 

behavior.  

Since the results from this study indicate that using financial technology has 

significant impact on household financial behavior, financial planners and financial 

educators should encourage clients and individuals to use planning-based financial 

technology such as computer software. Financial planners must focus their efforts on 

improving  clients’  personal  finance  management  skills  by  emphasizing  the  importance 

to think from the long run when making finance decisions. Although the effectiveness 

of financial education programs are doubtful (Willis, 2008), it is important to educate 

households on the effective use of tools to change their financial behavior, rather than 

simply delivering financial education. In order to take full advantages of financial 
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technology, consumers and professionals that assist consumers need to be aware of 

what types of technology will help in achieving higher financial satisfaction over the 

long run. Simply providing financial technology to complete transactions does not 

appear to improve household financial well-being. However, planning-based financial 

technologies do have a positive impact on household financial well-being and should 

be given more attention in terms of technology development and marketing 

perspectives.  

Our findings indicate that not all types of financial technology will enhance 

positive financial behaviors. Transaction-based financial technologies have negative 

impact on household financial well-being. Providing easy access to bank accounts 

may encourage people to overspend in present, especially for those with self-control 

issues. For example, hyperbolic consumers are those who know that they should save 

for the future but it is hard for them to give up current consumption (Angeletos et al., 

2001). Guiding these myopic consumers through planning-based financial technology 

may be an effective way to enhance their financial behavior because it helps them 

create commitment devices to realize the benefit from engaging long term financial 

practices that are consistent with maximizing lifetime utility. 

We realize that there are limitations in our study. Due to data constraints, the 

positive financial behavior index that we created covers only a few positive financial 

behaviors,  not  all.  Another  limitation  is  that  we  don’t  know  what  kinds  of  computer  

software are used by households to help manage their finance use. Future research 

could capture the group of households who make changes on adopting financial 

technology decision and see what the impact of this change on their positive financial 

behaviors engagement.  
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CHAPTER III 

CONSUMER COMPUTER SOFTWARE AND RETIREMENT 

Abstract 
Use of financial software by consumers has increased rapidly over the past two 

decades.  Financial software offers an appealing substitute for an investment in 

complex financial knowledge in order to help individuals make better financial 

decisions.  Little is known, however, about which financial software consumers 

choose to use and whether the use of financial software results in improved financial 

outcomes. 

In this study we use the National Longitudinal Survey of Youth 1979 cohort 

(NLSY79) data collected in 2008, including detailed demographic characteristics and 

retirement preparation information for 12,686 respondents, to investigate financial 

software use by consumers. We find that the likelihood of using financial software 

increases among those with greater human capital and financial resources.  The use of 

a financial software program to calculate retirement needs is a stronger independent 

predictor of retirement savings than calculating retirement needs without a computer 

aid, and surpassed only by cognitive ability as an independent predictor of retirement 

savings.  Results suggest that financial software is used primarily by groups who have 

greater endowed and attained human capital, and may be a complement to (rather than 

a substitute for) financial literacy. 
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Introduction 
Technology has developed dramatically over the past two decades in the 

financial  sector.    Today’s  consumer is facing more complex financial decisions 

because of the wide range of financial products and services and increasing 

responsibility for retirement savings (Parrish and Servon, 2006). With the complexity 

of  today’s  financial  market,  consumers  often have difficulty making optimal financial 

decisions themselves because of low financial knowledge and numeric skill limitations 

(Willis, 2008). More and more computer programs, including on-line calculators and 

planning software, are designed to help consumers make better financial decisions. 

Investments  in  computer  software  can  have  a  significant  impact  on  individuals’  

retirement  wellbeing  by  improving  a  consumer’s  ability  recognize tradeoffs and 

calculate optimal savings strategies.  

In the 2010 Survey of Consumer Finance (SCF), 19.6% of banked households 

reported using some computer software to manage their finances. In the 2008 National 

Longitudinal Surveys, about 13% of respondents reported using a computer program 

to plan for retirement, and the number increased to almost 16% in 2010. A recent 

study by Employee Benefit Research Institute (EBRI) shows that about 8% of 

respondents to the 2013 Retirement Confidence Survey used an on-line calculator to 

estimate adequate retirement savings (VanDerhei and Adams, 2013). They find that 

using on-line calculator increased the estimated probability of retirement income 

adequacy.  

There is a trend toward consumers adopting technology to help manage 

household finances, but little is known about what motivates consumers to use the 

technology and how the use of financial software impacts retirement savings. 

In this study, we reference the stochastic life cycle model created by Lusardi, 

Michaud and Mitchell (2012) to incorporate the uncertain return from invesment in 

sophisticated technology and the retirement wealth accumulation process. The model 

sheds light on what factors may affect the value of using sophisticated technology and 

its impact on retirement wealth accumulation.  
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In the remainder of the paper, we first summarize previous literature on 

technology adoption, retirement saving, and the relationship between them. We then 

present the theoretical model, the data and methods, and report the descriptive statistic 

and multivariate analysisi results. At the end, we offer conclusions and implications.  

Literature Review 

Technology Adoption 
In the past 20 years, there has been a significant shift from defined benefit 

plans to defined contribution plans and personal savings vehicles (Ibbotson, Milevsky, 

Chen and Zhu, 2007).  This shift increases individual responsibility for funding 

retirement income from savings. However, the average American household appears 

to be under-saving for retirement (Dugas, 2002).  This under-saving issue is 

recognized by the 73% of retirees wish they had saved more (Hurd and 

Zissimopoulos, 2003) and the minority of American households who feel confident 

about retirement saving adequacy (Lusardi and Mitchell , 2011).  

Even though households are willing to save more, three-quarters of workers 

have no idea how much they need to save for retirement (Yakoboski and Dickemper, 

1997). This is not surprising since most households have difficulty calculating the 

growth of assets over time (Stango and Zinman, 2009), and few are aware of the 

amount of money needed to create an annuitized income at retirement (Brown, et al., 

2011). Studies indicate that there is a wide heterogeneity in saving adequacy because 

of the measurements used and assumptions made regarding asset returns and spending 

needs (Haveman, Holden,  Wolfe, and Sherlund, 2007; Bernheim, Forni, Gokhale, and 

Kotlikoff, 2000).  

The pace of technological innovation has increased dramatically since the late 

1960s, particularly within information processing and communications technologies 

(White, 2000). Electronic banking adoption is a broadly studied topic emerging in this 

technology innovation wave (Lee and Lee, 2000; Jun and Cal, 2001;Lee and Lee, 

2001).  Lee and Lee (2000) used the theory of diffusion of innovation to discover that 

more educated, more affluent, and younger consumers tend to adopt electronic 

banking technology. Jun and Cal (2001) measured service quality of Internet banking 
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through three major categories—customer service quality, banking service product 

quality, and online system quality. They conclude that no significant difference exists 

between Internet-only banks and traditional banks. Lee and Lee (2001) indicate that 

electronic banking provides consumer easier access to their bank accounts with lower 

service charges and shorter time. It is fair to say that the primary benefit of using 

electronic banking technologies is reduced search costs (Anguelov, Hilgert and 

Hogarth, 2004).  

In general, previous research found that perceptions of the value of new 

technologies, such as the ease of use, cost, and time required to learn to use it, are 

related to acceptance (Davis, 1989; Lockett and Litter, 1997).  An  individual’s  

willingness to adopt a new technology is also affected by previous adoption 

experience of related technologies (Stoneman and Kwon, 1994).  Factors such as age, 

gender, experience, income, and financial assets are significantly related to technology 

adoption (Kennickell and Kwast, 1997; Karjaluoto, Mattila and Pento, 2002; 

Venkatesh et al., 2003). An explanation for the relation between education and 

financial resource availability and technological adoption is that specific human 

capital related to the use of technology-related products and services is affected by the 

experience and ability. Bartel and Sicherman (1998) found that more educated 

individuals may need less effort to respond to technological change if their general 

skills allow them to learn the new technology more efficiently. Whether to make an 

investment in human capital now or later can be determined by comparing the cost in 

time to the anticipated future gain in utility from the ability to use technology (Bryant 

and Zick, 2006; Lusardi, Michaud  and Mitchell, 2012). 

Retirement Savings 
According to standard life-cycle theory, individuals will save and borrow to 

smooth their consumption in order to maintain a relatively constant standard of living 

over their lifetime (Modigliani and Brumberg, 1954). Based on the assumptions of 

life-cycle hypothesis, Bryant and Zick (2006) summarized five motivations for 

individuals to save: smoothing consumption over the lifetime, consuming when goods 

are cheap, leaving something to heirs, hedging for unpredictable events and the nature 
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of  individuals’  time  preference  of  consumption.  Life-cycle theory has been widely 

used in studies of household consumption and saving behavior. Life cycle savings 

preferences are affected by employer contributions, cultural origins, financial literacy, 

information resources, time preference, health status, education, income, 

homeownership, and retirement age (Bernheim, Garrett and Maki, 2001; Benartzi and 

Thaler, 2007; Lusardi, 2008; Ogaki, Ostry and Reinhart, 1995; Frederick, Loewensten 

and O'donoghue, 2002; Attanasio, 1993; Carroll, Rhee and Rhee, 1998; Skinner, 

2007).  Non-life-cycle factors that appear to have a strong impact on observed 

variation in retirement savings behavior often bypass deliberate savings behavior such 

as automatic enrollment and investment defaults (Mitchell and Utkus, 2004). 

Computer Software Use and Retirement Savings 
There is evidence that the use of computer software improves the quality of 

decisions in a variety of areas. A computer software program called ‘Adjuvant! 

Online’  improves patient decision making ability by  showing them the impact of a 

variety of therapeutic options through bar graphs (Ravdin et al., 2001). Ausubel (1963; 

1968) indicates that learning takes place by assimilating new concepts and 

propositions into existing ones. Using the same idea of mapping concepts into 

individuals’  mind,  the  Institute  for  Human  and  Machine  Cognition  built  the  

CmapTools software that resulted in favorable feedback on distance learners (Novak 

and Canas, 2008). By the same token, the help and support handbooks usually 

provided by retirement planning programs may help mapping the financial planning 

concepts  into  consumers’  existing  financial  knowledge.   

There are three reasons why using computer software may have an impact on 

retirement savings.  First, life-cycle theory predicts that individuals make finance-

related choices based on the total resources available to them over their life span. 

However, since life-cycle theory does not take persistent psychological biases and 

cognitive constraints into account, behavioral life-cycle theory was conceptualized by 

Shefrin and Thaler (1988) to model individuals’  lifetime  maximum  utility  as a 

function of lifetime financial resource availability and willpower. Taking 

psychological effects into consideration, current studies demonstrate that picturing 
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oneself visually affects self-perception and behavior (Libby et al., 2007). Ersner-

Hershfield (2009) finds that financial assets are positively associated with level of 

future self-continuity. Bartels and Rips (2010) find that perceived connectedness with 

future self affects choices on temporal discounting tasks. Lacking belief or 

imagination, people may fail to envision the future consequences of decisions (Parfit, 

1971; Schelling, 1984). Recently, researchers have found that interaction with a vivid 

version  of  one’s  future  self  encourages  individuals  to  place  a  greater  weight  on  long-

term savings (Hershfield et al., 2011). Additionally, Hershfield et al. found that vivid 

exposure  to  one’s  future  self  in  an  immersive  virtual  reality  environment  led  to  

increased saving in both short-term and long-term decision-making tasks. Therefore, 

picturing the future version of oneself with insufficient money to live comfortably 

may motivate an individual to save more in the present.  

Second, Banks and Oldfield (2007) find that numerical ability has a significant 

impact on retirement savings even when non-numerical cognitive ability and 

education are controlled. They find that respondents who have higher numeracy are 

more likely to have higher retirement wealth. When households need to calculate 

retirement savings, the most common sources that they use are books and articles, 

followed by a professional advisor, but the trend of using computer software is 

increasing dramatically (Yakoboski and Dickemper, 1997). Recently, a conference 

series called Finovate found that nearly 200 companies are creating new financial 

applications - a 10-fold increase since 2007 (Tergesen and Light, 2012). An 

application called HelloWallet, which currently has 350,000 users, claimed to increase 

average  users’  monthly  savings  by  80%  (Tergesen  and  Light,  2012).  Basic  personal  

finance software can improve the efficiency of managing a household’s personal 

budget by tracking and monitoring everyday expenses (Social Impact of Computer 

Software, 2013). Using computer programs may help households save for retirement 

by enhancing their numerical ability.  

Third, researchers find that retirement saving decisions require substantial 

financial literacy (Lusardi and Mitchell, 2009, 2011).  Financial literacy is a specific 

set of human capital, which indicates how well an individual can understand and 
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potentially use personal finance-related information to increase expected lifetime 

utility from consumption (Huston, 2010). There are different kinds of computer 

programs that are accessible to the consumers, either free or need to purchase. Some 

may call themselves retirement calculators while others may call themselves 

retirement planning software. No matter what they are framing themselves, they all try 

to give retirement advice to consumers. The question is: Are they really helpful? In 

general, those programs will use the magic formula—income>expenses along with 

some  economic  assumptions  and  the  consumers’  personal  information  including  both  

demographic information and financial resources information (Vernon, 2010). With 

the simple retirement calculators, a consumer results like smiling faces or crying faces 

to indicate whether the current saving path will lead one to a successful retirement or 

not. With the sophisticated retirement planning software, a consumer will get 

recommendations such as how much he/she needs to save to make up the shortfall, 

how much he/she needs to withdraw annually from retirement savings, and even how 

he/she should allocate assets based on different scenarios. Retirement planning 

programs provide suggestive information that is critical  to  consumers’  retirement  plan,  

such as risks, financial resources, assumptions (rate of return on assets, salary increase 

rate, inflation, pre- and post-retirement taxes rate, etc.), scenarios, retirement 

withdrawal strategy, and alerts (Sondergeld, et al., 2003). The outputs based on 

analysis of the critical information above will help consumers better understand where 

they are at currently on retirement saving and what they should do to increase the 

probability of achieve their retirement goals. Not surprisingly, Braunsten and Welch 

(2002) find that a workplace financial education programs that provides web-based 

written materials and computer software led to improvements in financial behaviors 

including budgeting, managing debt, saving, insurance, and the creation of a will. 

Therefore, information and knowledge provided by computer software may help 

households save for retirement by enhancing their financial literacy. 

In summary, using computer programs may help consumers estimate their 

magic number or allow them to see the future selves vividly through images, not only 

“photo  images”  but  also  “number  images.”  Based  on  the  impact  of  households’  
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psychological, cognitive, numeracy, and financial literacy discussed above, our first 

hypothesis is that using computer programs to plan for retirement will have a positive 

effect  on  households’  retirement  savings.  Additionally, computer programs should be 

a tool to help consumers make better retirement planning decisions, along with any 

combination of self-study, professional advice, etc. So our second hypothesis is that 

using computer program to help plan for retirement is a complement instead of a 

substitute to other financial intermediaries.  

Theoretical Framework 
According to the standard life cycle model, individuals try to smooth 

consumption across periods (Modigliani and Brumberg,1954). Lusardi, Michaud and 

Mitchell (2012) first build an illustrative two-period model to reveal the relationship 

between wealth and income. They assume that the individual only receives income 𝑦 

in the first period. 𝑤 denotes the wealth in the second period,  𝑅 denotes the return 

factor on saving ,𝜋 denotes the monetary cost of raising 𝑅,  𝛽 denotes the discount 

factor. Therefore, the maximizing utility function is:  

max
,
𝑢(𝑦 − 𝜋𝑅 −

𝑤
𝑅
) + 𝛽𝑢(𝑤) 

Assuming a power utility function is𝑢(𝑐) = , the optimal wealth equation 

is obtained from first order conditions as follows: 

𝑤 𝑦 − 2√𝜋𝑤 = (
√𝜋
𝛽
)  

Lusardi, Michaud and Mitchell (2012) conclude that the intuition behind this 

equation  is  the  complementary  relationship  between  an  individual’s  need  to  save  and  

his/her willingness to invest in raising  𝑅. In other words, the larger gap between the 

first and second year consumption, the bigger need for the individual to save, and the 

greater his/her willingness is to invest in raising 𝑅.  

According to Lusardi, Michaud and Mitchell (2012), there are two types of 

technologies one can use in raising 𝑅. The first is basic technology like using checking 

and saving accounts, which yields a certain low return 𝑅. The second is sophisticated 

technology which yields a stochastic high return 𝑟. We assume that a computer 
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software program can serve as this technology. The stochastic return is dependent on 

how much overall financial intelligence can be enhanced at the end of 𝑡. The 

stochastic return function is: 

𝑅(𝑓 ) = 𝑅 + 𝑟(𝑓 ) + 𝜎 𝜀  

where 𝜎  is the standard deviation of returns on the sophisticated technology, 

and 𝜀  is the error term.  

It is possible that people who have higher financial literacy are more likely to 

see a higher return from using sophisticated technology to help manage their finance. 

Let 𝜋(𝑖 ) denote the cost of enhancing financial intelligence,  𝑐  denotes the purchase 

cost of obtaining the sophisticated technology, 𝑘  denotes the decision dummy 

variable of whether an individual decides to engage the sophisticated technology. 

Then the asset at period 𝑡 + 1 is: 

𝑎 = 𝑅 (𝑓 )(𝑎 + 𝑦 − 𝑐 − 𝜋(𝑖 ) − 𝑐 𝑘 ) 

where 𝑅 (𝑓 ) = (1 − 𝑘 )𝑅 + 𝑘 𝑅(𝑓 ). If an individual decides to make an 

investment in purchasing sophisticated computer software,𝑘 = 1, then the stochastic 

return is the sum of the basic technology and the sophisticated technology. If an 

individual does not participate in sophisticated technology,𝑘 = 0, then the total return 

is only from the basic technology. The asset equation shows that the end of period 

asset accumulation is influenced by the overall return on technology investment. 

Scholz, Seshadri and Khitatrakun (2006) define a strictly concave utility function in 

consumption as 𝑛 𝑢 , where 𝑛  is an equivalence scale capturing known changes 

in demographics. Using Bellman equations, the value function of the decision on 

adopting  technology  for  different  education  groups  at  each  point  of  an  individual’s  life  

is: 

𝑉 (𝑆 ) = max
, ,

𝑛 , 𝑢
𝑐
𝑛 ,

+ 𝛽 𝑉(𝑆 )𝑑𝐹 (𝜑 )𝑑𝐹(𝜀)  

The function above indicates that the value of making an investment in 

sophisticated technology depends on the current demographic status and education 

level of the household plus the discounted future possible return from adopting the 

technology.  
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The utility function above tells us that there is an optimal amount of savings 

that  maximizes  an  individual’s lifetime utility. Without using a computer program, 

consumers could save too much or too little, causing a loss in lifetime utility. By using 

a computer program, consumers can get closer to the optimal savings amount, which 

means they could obtain a more realistic estimate of the level of savings that would 

maximize the expected lifetime utility. People who have more financial resources 

benefit more from making quality financial decisions. From the ending asset equation, 

we see that costs of using sophisticated technology include both time costs and money. 

A consumer needs time to input information into the software and to use the 

technology increasing his/her financial decision making ability. Money costs are 

simply the dollar amount of purchasing the technology. It is worth mentioning that 

while the time cost for higher earners might be higher, more educated people may be 

able to improve their financial decision making ability more efficiently when using 

sophisticated technology (Lusardi, Michaud and Mitchell, 2012). Our hypothesis is 

that people who have more financial resources and more education are more likely to 

adopt sophisticated financial technology such as a computer program. 

Data 
To examine the relationship between computer software use when planning for 

retirement and retirement wealth, we use data from the 2008 National Longitudinal 

Survey of Youth, 1979 (NLSY79). The NLSY79 is a nationally representative sample 

of 12,686 individuals born between 1957 and 1964. The survey includes detailed 

information on education, retirement preparation, assets and income, familial, and 

demographic characteristics. At the time of first interview, the sample was comprised 

of respondents who were between 14 and 21. The respondents were 43 to 52 at the 

time of the 2008 interviews. The original sample includes 6,111 young adults, 5,295 

Hispanic or Latino, Black, and poor non-Hispanic or non-Black, and 1,280 military 

men and women.  

The NLSY79 is well suited for our research questions for several reasons. 

First, the data contains a set of 5 retirement preparation questions including the use of 

a computer program to help plan for retirement, which makes it possible for us to 
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isolate the effect of using a computer program on retirement wealth. It also allows us 

to compare the effect of using other resources to using only a computer program. 

Second, respondents are well into the the peak savings years of their life cycle. Third, 

we are able to estimate income earned over time in order to independently capture 

differences in retirement saving rates more precisely than if we have only the current 

year income.  The data also include detailed demographic information of respondents.  

Because this study is focus on consumer computer program use, data were 

censored to those who answered a question from a retirement module added to the 

2008 NLSY79 about whether they use computer program to help plan for retirement. 

The 6487 valid responses represent our sample for this study. 

Methods 
The research objectives of this study are: 

1. To investigate the factors that influence the decision to use a computer 

program to plan for retirement.  

2. To  examine  the  effect  of  using  computer  program  on  individuals’  

retirement wealth. 

To achieve the research objectives above, we conduct two regression models 

using two statistical techniques. The model to identify computer program users when 

planning for retirement is Equation (1): 

 

𝑪𝒐𝒎𝒑𝒖𝒕𝒆𝒓  𝒑𝒓𝒐𝒈𝒓𝒂𝒎  𝒖𝒔𝒆 =

𝒇(𝒄𝒐𝒈𝒏𝒊𝒕𝒊𝒗𝒆  𝒂𝒃𝒊𝒍𝒊𝒕𝒚, 𝒅𝒆𝒎𝒐𝒈𝒓𝒂𝒑𝒉𝒊𝒄  𝒄𝒉𝒂𝒓𝒂𝒄𝒕𝒆𝒓𝒊𝒔𝒕𝒊𝒄𝒔, 𝒐𝒕𝒉𝒆𝒓  𝒇𝒂𝒄𝒕𝒐𝒓𝒔)              (1) 

 

The dependent variable in this model is a dummy variable indicating whether 

the individual has reported using a computer program to help plan for retirement. The 

independent variables and measurements are in Table 1-3: Cognitive ability (IQ), 

represented by Armed Forces Qualification Test (AFQT) percentile score. We 

standardized it with a mean of 100 and standard deviation of 15 to make it comparable 

to an IQ score. Demographic characteristics include age, gender, and race. Other 

factors include education, income, net worth, and marital status. We use logistic 
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regression predict the likelihood of an individuals’  decision  to use a computer program 

when planning for retirement.    

Equation 2 model total retirement wealth as a function of the use of a computer 

program and other factors: 

 

𝑹𝒆𝒕𝒊𝒓𝒆𝒎𝒆𝒏𝒕  𝒘𝒆𝒂𝒍𝒕𝒉   =

𝒇(𝒄𝒐𝒎𝒑𝒖𝒕𝒆𝒓  𝒑𝒓𝒐𝒈𝒓𝒂𝒎  𝒖𝒔𝒆, 𝒅𝒆𝒎𝒐𝒈𝒓𝒂𝒑𝒉𝒊𝒄  𝒄𝒉𝒂𝒓𝒂𝒄𝒕𝒆𝒓𝒊𝒔𝒕𝒊𝒄𝒔, 𝒐𝒕𝒉𝒆𝒓  𝒇𝒂𝒄𝒕𝒐𝒓𝒔)        (2) 

 

The dependent variable in this model is retirement wealth accumulated by 

respondents in the NLSY79. It is calculated as the sum of three variables: total value 

of  respondents’  employer-sponsored  retirement  plan  today,  total  value  of  respondents’  

spouse employer-sponsored retirement plan today, and the imputed amount in tax 

advantage accounts of respondents. Missing values are coded as 1. We conduct a log 

transformation on the total retirement wealth numerical variable.  The independent 

variables and measurements are in Table 1: Computer program use variable and 

demographic characteristic variables are coded the same as in previous model. Other 

factors in this model are education, income, net worth, marital status, homeownership, 

children, health status, risk tolerance, and bankruptcy. Since the dependent variable is 

a logged continuous variable, we use heteroscedasiticity consistent ordinary least 

square regression to isolate the effect of using computer program on retirement wealth.  

In order to find out whether using computer program is a complement or 

substitute to other financial resources, we create 16 variables based on information 

source used for retirement.  These include the use of a computer program, whether the 

respondent calculated retirement income needs, whether they attended meetings on 

retirement planning, and whether they consulted a financial planner. See Table 3.1 for 

detailed measurement description of these variables.  
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Table 3. 1 - Measurements of All Variables 
Variables Measurement n 

Calculated Retirement Income 
Needs (CRND) 

1 if the respondent calculated retirement income needed, 
0 otherwise 

1582 

Computer Program Use 
(COMUSE) 

1 if the respondent used computer program to help plan 
for retirement, 0 otherwise 

832 

Financial Planner Use (FPUSE) 1 if the respondent consulted a financial planner, 0 
otherwise 

1118 

Attend Meetings (ATTMEET) 1 if the respondent attended meetings on retirement 
planning, 0 otherwise 

1011 

Neither (Neither) 1 if the respondent did not use computer program to 
help plan for retirement, did not consult a financial 
planner, did not attend meetings on retirement planning, 
did not calculated retirement income needed, 0 
otherwise 

4042 

Calculated Retirement Income 
Needs Only (CRND_ONLY) 

1 if the respondent calculated retirement income needed 
but not used computer program or consulted a financial 
planner or attended meetings on retirement planning, 0 
otherwise 

499 

Computer Program Use and 
Calculated Retirement Income 
Needs (COMUSE_CRND) 

1 if the respondent used computer program to help plan 
for retirement and calculated retirement income needed 
but not consulted a financial planner or attended 
meetings on retirement planning, 0 otherwise 

183 

Computer Program Use and Not 
Calculated Retirement Income 
Needs (COMUSE_ONLY) 

1 if the respondent used computer program to help plan 
for retirement but not calculated retirement income 
needed or consulted a financial planner or attended 
meetings on retirement planning, 0 otherwise 

122 

Financial Planner Use and 
Calculated Retirement Income 
Needs (FPUSE_CRND) 

1 if the respondent consulted a financial planner and 
calculated retirement income needed but not used 
computer program to help plan for retirement or 
attended meetings on retirement planning, 0 otherwise 

226 

Financial Planner Use and Not 
Calculated Retirement Income 
Needs (FPUSE_ONLY) 

1 if the respondent consulted a financial planner but not 
calculated retirement income needed or used computer 
program to help plan for retirement or attended meetings 
on retirement planning, 0 otherwise 

233 

Attend Meetings and Calculated 
Retirement Income Needs 
(ATTMEET_CRND) 

1 if the respondent attended meetings on retirement 
planning and calculated retirement income needed but 
not used computer program to help plan for retirement 
or consulted a financial planner, 0 otherwise 

111 

Attend Meetings and Not 
Calculated Retirement Income 
Needs (ATTMEET_ONLY) 

1 if the respondent attended meetings on retirement 
planning but not calculated retirement income needed or 
used computer program to help plan for retirement or 
consulted a financial planner, 0 otherwise 

277 
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Table 3.1 (Continued) - Measurements of All Variables  
Variables Measurement n 

All Aids and Calculated Retirement 
Income Needs (COMBINEALL_CRND) 

1 if the respondent used computer program to 
help plan for retirement, consulted a financial 
planner, attended meetings on retirement 
planning, and calculated retirement income 
needed, 0 otherwise 

195 

All Aids and Not Calculated Retirement 
Income Needs 
(COMBINEALL_NOCRND) 

1 if the respondent used computer program to 
help plan for retirement, consulted a financial 
planner, attended meetings on retirement 
planning but not calculated retirement income 
needed, 0 otherwise 

26 

Computer Program Use and Financial 
Planner Use and Calculated Retirement 
Income Needs 
(COMUSE_FPUSE_CRND) 

1 if the respondent used computer program to 
help plan for retirement, consulted a financial 
planner, and calculated retirement income 
needed but not attend meetings on retirement 
planning, 0 otherwise 

128 

Computer Program Use and Financial 
Planner Use and Not Calculated 
Retirement Income Needs 
(COMUSE_FPUSE_NOCRND) 

1 if the respondent used computer program to 
help plan for retirement, consulted a financial 
but not attend meetings on retirement planning 
planner or calculated retirement income needed, 
0 otherwise 

43 

Computer Program Use and Attend 
Meetings and Calculated Retirement 
Income Needs 
(COMUSE_ATTMEET_CRND) 

1 if the respondent used computer program to 
help plan for retirement, attended meetings on 
retirement planning and calculated retirement 
income needed but not consulted a financial 
planner, 0 otherwise 

83 

Computer Program Use and Attend 
Meetings and Not Calculated Retirement 
Income Needs 
(COMUSE_ATTMEET_NOCRND) 

1 if the respondent used computer program to 
help plan for retirement, attended meetings on 
retirement planning but not consulted a financial 
planner or calculated retirement income needed, 
0 otherwise 

52 

Financial Planner Use and Attend 
Meetings and Calculated Retirement 
Income Needs 
(FPUSE_ATTMEET_CRND) 

1 if the respondent consulted a financial planner, 
attended meetings on retirement planning and 
calculated retirement income needed but not 
used computer program to help plan for 
retirement , 0 otherwise 

157 

Financial Planner Use and Attend 
Meetings and Not Calculated Retirement 
Income Needs 
(FPUSE_ATTMEET_NOCRND) 

1 if the respondent consulted a financial planner, 
attended meetings on retirement planning but 
not used computer program to help plan for 
retirement or calculated retirement income 
needed, 0 otherwise 

110 
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Table 3.1 (Continued) - Measurements of All Variables 
Variables Measurement Frequency/ 

Mean 
Age   
    43-47 1  if  the  respondent’s  age  is  from  43  to  47,  0  otherwise 63.2% 
    48-52 1  if  the  respondent’s  age  is  from  48  to  52,  0  otherwise 36.8% 
Gender   
    Male 1 if the respondent is male, 0 female. 49.2% 
    Female 1 if the respondent is female, 0 male. 50.8% 
Cognitive ability (IQ) Armed Forces Qualification Test (AFQT) percentile score  
    0-20   percentile 1 if family income is between 78 and 89, 0 otherwise 20% 
  21-40   percentile  1 if family income is between 90 and 99, 0 otherwise 20% 
  41-60   percentile 1 if family income is between 100 and 109,0 otherwise 20% 
  61-80   percentile 1 if family income is between 110 and 119 otherwise 20% 
  81-100 percentile 1 if family income is between 120 and 130, 0 otherwise 20% 
Race   
    Hispanic 1 if Hispanic, 0 otherwise 19.7% 
    Black 1 if Black, 0 otherwise 29.9% 
    Other races 1 if non-Hispanic and non-Black, 0 otherwise 50.4% 
Education   
    Less than HS 1 if respondent highest degree is none, 0 otherwise 13.1% 
    High school 1 if respondent highest degree is high school diploma, 0 otherwise 52.8% 
    Some college 1 if respondent highest degree is associate/junior college or other specify 

ones, 0 otherwise 
12.2% 

    College 1 if respondent highest degree is BA/BS, 0 otherwise 14.4% 
    Graduate school 1 if respondent highest degree is MA, MBA, MS, MSW, PhD, MD, LLD, or 

DDS, 0 otherwise 
6.5% 

Marital status   
    Never married 1 if respondent is never married, 0 otherwise 16.8% 
    Married 1 if respondent is married, 0 otherwise 55.5% 
    Separated 1 if respondent is separated, 0 otherwise 5.6% 
    Divorced 1 if respondent is divorced, 0 otherwise 20.2% 
    Widowed 1 if respondent is widowed, 0 otherwise 1.8% 
Income Annual total family income  $73,800 
    0-20   percentile 1 if family income is between $1 and $20,615, 0 otherwise 20% 
  21-40   percentile  1 if family income is between $20,616 and $43,200, 0 otherwise 20% 
  41-60   percentile 1 if family income is between $43,201 and $70,000, 0 otherwise 20% 
  61-80   percentile 1 if family income is between $70,001 and $108,747, 0 otherwise 20% 
  81-100 percentile 1 if family income is between $108,748 and $454,737, 0 otherwise 20% 
Net worth Family net worth in 2008  $272,179 
    0-20   percentile 1 if net worth is between $1 and $3,000, 0 otherwise 20% 
  21-40   percentile  1 if net worth is between $3,001 and $48,000, 0 otherwise 20% 
  41-60   percentile 1 if net worth is between $48,001 and $149,557,0 otherwise 20% 
  61-80   percentile 1 if net worth is between $149,558 and $367,000, 0 otherwise 20% 
  81-100 percentile 1 if net worth is between $367,001 and $3,448,187, 0 otherwise 20% 
Retirement wealth Sum of family employer-sponsored retirement wealth and other tax 

advantaged retirement wealth  
$85,083 

Homeownership 1 if family owns the residence, 0 otherwise 65.1% 
Children Number of bio/stepped/adopted children in family 1.1 
Health status 1  if  the  respondent’s  job  and  income  are  limited  by  his/her  health status, 0 

otherwise 
11.8% 

Bankruptcy 1  if  the  respondent’s  ever  declared  bankruptcy,  0  otherwise 16.8% 
Risk tolerance   
    Conservative  1 if put less than 45% personal retirement account money into stocks, 0 

otherwise 
34.2% 

    Moderate 1 if put more or equal to 45% but less than 70% personal retirement account 
money into stocks, 0 otherwise 

15.1% 

    Aggressive 1 if put more or equal to 70% personal retirement account money into 
stocks, 0 otherwise 

15.4% 
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Results 
Detailed variable measurement and overall descriptive results for the whole 

sample are presented in Table 1. Among 6487 valid responses, 832 respondents 

indicate that they use a computer program when planning for retirement, 1582 

respondents report that they calculate retirement income needs, 1118 respondents 

consulted a financial planner, and 1011 indicate that they attend meetings on 

retirement planning.  183 respondents used a computer program to help plan for 

retirement and calculated retirement income needs without attend meetings on 

retirement or consulted a financial planner; 128 respondents used computer program to 

help plan for retirement, consulted a financial planner, and calculated retirement 

income needs but never attend meetings on retirement; 83 respondents used computer 

program to help plan for retirement, attended meetings on retirement, and calculated 

retirement income needs but never consulted a financial planner; 195 respondents used 

all of the 3 aids and calculated retirement income needs.  

Overall, the average age of respondents is 47 and 49% are male. 

Approximately 20% of the respondents are Hispanic, 30% are Black, and 50% are 

other races. Respondents are mostly married and have at least a high school education. 

On average, the annual family income is $73,800, net worth is $272,179, and 

accumulated retirement wealth is $85,083. More than half of the respondents have 

owned their residence and have an average of one child. 12% reported that their job or 

income has been limited by health status. 17% reported filing bankruptcy. For risk 

tolerance, 34% of the respondents are conservative, 15% are moderate, and 15% are 

aggressive. 

Descriptive statistics for different retirement information source groups are 

presented in Table 3.2. Among the respondents that have not used any of the 3 

financial resources and have not calculated retirement income needs (n=4042), 

average IQ is 96, average income is $55,821, average net worth is $160,863, and 

average retirement wealth accumulated is $43,538. Respondents that only used a 

computer program to help plan for retirement and have calculated retirement income 

needs (n=122) have a higher average IQ of 110, average income of $112,489, average 

net worth of $442,842, and average retirement wealth accumulation of $192,054. 
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Interestingly, among the respondents that used a computer program, consulted a 

financial planner and calculated retirement income needs (n=128), average IQ is 111, 

average income is $161,362, average net worth is $803,918, and average retirement 

wealth accumulated is $284,755. Moreover, among the respondents that used a 

computer program, attended meetings on retirement planning and calculated 

retirement income needs (n=83), average IQ is 113, average income is $121,229, 

average net worth is $609,584, and average retirement wealth accumulated is 

$344,764. Respondents who used all 3 aids and calculated retirement income needs 

(n=195), have average IQ as 109, average income as $139,024, average net worth as 

$740,727, and average retirement wealth accumulated as $269,412. Respondents that 

did not use a computer program to plan for retirement generally have lower average 

IQ, income, net worth, and retirement wealth.  

In Table 3.3,  about  70%  Hispanic  and  67%  Black  are  in  the  “Neither”  group,  

which means they have not used computer software, financial planner, attend meetings 

to help planning for retirement, or calculated retirement needs. That number is a little 

smaller for other races group, while is about 57%. About 7.7% consumers from each 

racial group have calculated retirement income needs. Both Hispanic and other races 

group have over 3% consumers who have used computer software and calculated 

retirement income needs. Overall, other races consumers have highest percentage on 

using computer software along with other retirement preparation resources. However, 

about 5.4% Black consumers choose to attend meetings only to plan for retirement, 

which is the highest among the race groups. For marital status groups, about 72% 

never  married  consumers  are  in  the  “Neither”  group  while  about  55%  married 

consumers  are  in  the  “Neither”  group.  Both  never  married  and  married  groups  have  

about 7.7% consumers who just calculated retirement income needs without engaging 

into other retirement preparation activities. In general, married consumers have higher 

percentage on using multiple resources to help planning for retirement. Not 

surprisingly, the higher IQ group or education level group, the lesser consumers are in 

the  “Neither”  group.  Particularly,  about  6%  consumers  from  highest  IQ  quintile  group  

are using all three retirement preparation resources and calculated retirement income 



Texas Tech University, Qianwen Bi, May 2015 
 

 56 

needs, which is almost 6 times more than consumers from the lowest IQ quintile 

group. About 86% consumers who have less than high school education are in the 

“Neither”  group  while there is only 33% consumers who have graduate school or 

higher  education  are  in  the  “Neither”  group.  Moreover,  about  54%  homeowners  are  in  

the  “Neither”  group,  and  about  76%  consumers  who  have  health  issues  are  in  the  

“Neither”  group.  For  risk  tolerance, the conservative group has about 64% in the 

“Neither”  group  while  aggressive  group  has  about  50%  in  the  “Neither”  group.  The 

aggressive group has highest percentage consumers who use computer software along 

with other retirement preparation resources. 
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Table 3. 2 - Descriptive Statistics: Means of Retirement Preparation Variables 
Variables 
 

Neither Calculated 
Retirement 
Income Needs 
Only 

Computer 
Program Use 
and Calculated 
Retirement 
Income Needs 

Computer 
Program Use 
Only 

Financial 
Planner Use 
and Calculated 
Retirement 
Income Needs 

Financial 
Planner Use 
Only 

Attend 
Meetings and 
Calculated 
Retirement 
Income Needs 

Attend 
Meetings Only 

IQ 96.45 99.05***12 110.01*** 106.44*** 107.95*** 106.29*** 103.70*** 103.34*** 
Age 46.63 46.81* 46.85 46.46 46.79 46.42 46.79 46.32** 
Children 0.99 1.02 1.30*** 1.30*** 1.13** 1.35*** 1.03 1.10 
Income $55,821 $75,363*** $112,489*** $105,005*** $119,262*** $99,911*** $78,768*** $77,294*** 
Net Worth $160,863 $276,533*** $442,842*** $358,678*** $618,534*** $494,114*** $275,480*** $269,558*** 
Retirement 
Wealth $43,538 $110,388*** $192,054*** $173,058*** $172,089*** $95,090*** $87,338*** $89,769*** 

 

Table 3.2 (Continued) - Descriptive Statistics: Means of Retirement Preparation Variables 
Variables 
 

Neither All Aids and 
Calculated 
Retirement 
Income Needs 

All Aids and 
Not Calculated 
Retirement 
Income Needs 

Computer 
Program Use 
and Financial 
Planner Use and 
Calculated 
Retirement 
Income Needs 

Computer 
Program Use 
and Financial 
Planner Use and 
Not Calculated 
Retirement 
Income Needs 

Computer 
Program Use 
and Attend 
Meetings and 
Calculated 
Retirement 
Income Needs 

Computer 
Program Use 
and Attend 
Meetings and 
Not Calculated 
Retirement 
Income Needs 

Financial 
Planner Use and 
Attend Meetings 
and Calculated 
Retirement 
Income Needs 

Financial 
Planner Use and 
Attend Meetings 
and Not 
Calculated 
Retirement 
Income Needs 

IQ 96.45 109.04*** 111.96*** 111.46*** 110.34*** 113.51*** 104.05*** 108.56*** 105.59*** 
Age 46.63 46.52 46.92 47.07** 46.28 46.60 46.73 46.96* 46.56 
Children 0.99 1.36*** 1.31 1.48*** 1.28* 1.23* 1.40*** 1.15* 1.36*** 
Income $55,821 $139,024*** $86,199*** $161,362*** $140,660*** $121,229*** $101,045*** $117,865*** $107,740*** 
Net Worth $160,863 $740,727*** $429,423*** $803,918*** $749,331*** $609,584*** $316,294*** $591,110*** $380,783*** 
Retirement 
Wealth $43,538 $269,412*** $76,424 $284,755*** $94,841** $344,764*** $90,020** $169,795*** $127,306*** 

 

 

                                                 
1 Each group compares to the Neither group for difference significance test 
2 *p<0.10, **p<0.05, ***p<0.01 
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Table 3. 3 - Descriptive Statistics: Percentages of Retirement Preparation Variables 
Variables 
 

Neither Calculated 
Retirement 
Income Needs 
Only 

Computer 
Program Use 
and Calculated 
Retirement 
Income Needs 

Computer 
Program Use 
Only 

Financial 
Planner Use and 
Calculated 
Retirement 
Income Needs 

Financial 
Planner Use 
Only 

Attend 
Meetings and 
Calculated 
Retirement 
Income Needs 

Attend 
Meetings Only 

 % n % n % n % n % n % n % n % n 
Race                 
    Hispanic 69.83% 891 7.68% 98 3.13% 40 1.65% 21 1.88% 24 2.51% 32 1.33% 17 3.13% 40 
    Black 66.68% 1293 7.68% 149 1.60% 31 1.39% 27 2.17% 42 2.58% 50 2.06% 40 5.42% 105 
    Other races 56.78% 1858 7.70% 252 3.42% 112 2.26% 74 4.89% 160 4.61% 151 1.65% 54 4.03% 132 
Marital status                 
    Never married 72.46% 792 7.69% 84 1.28% 14 0.27% 3 2.65% 29 2.84% 31 1.28% 14 3.93% 43 
    Married 55.11% 1984 7.69% 277 3.61% 130 2.69% 97 4.36% 157 4.47% 161 1.83% 66 4.33% 156 
    Separated 79.78% 292 5.74% 21 0.82% 3 1.09% 4 1.37% 5 1.09% 4 2.73% 10 2.73% 10 
    Divorced 68.09% 894 8.07% 106 2.44% 32 1.37% 18 2.51% 33 2.67% 35 1.45% 19 4.95% 65 
    Widowed 69.57% 80 9.57% 11 3.48% 4 0.00% 0 1.74% 2 1.74% 2 1.74% 2 2.61% 3 
IQ                 
    0-20   percentile 82.26% 1025 7.14% 89 0.88% 11 1.28% 16 1.04% 13 1.12% 14 0.72% 9 1.93% 24 
  21-40   percentile  72.73% 907 8.82% 110 0.88% 11 1.36% 17 1.92% 24 2.65% 33 1.60% 20 3.53% 44 
  41-60   percentile 61.51% 767 7.54% 94 2.65% 33 1.44% 18 3.29% 41 3.69% 46 2.09% 26 5.45% 68 
  61-80   percentile 52.69% 657 7.30% 91 4.17% 52 2.25% 28 5.37% 67 5.29% 66 2.65% 33 6.01% 75 
  81-100 percentile 40.69% 507 6.98% 87 5.78% 72 3.37% 42 6.02% 75 5.54% 69 1.69% 21 4.49% 56 
Education                 
    Less than HS 85.95% 728 6.26% 53 1.18% 10 0.47% 4 0.59% 5 0.94% 8 0.83% 7 1.30% 11 
    High school 68.24% 2338 8.11% 278 2.10% 72 1.63% 56 2.89% 99 3.42% 117 1.49% 51 4.14% 142 
    Some college 53.87% 425 8.49% 67 5.07% 40 2.15% 17 3.55% 28 4.69% 37 2.28% 18 7.22% 57 
    College 40.21% 376 7.59% 71 4.17% 39 2.99% 28 6.31% 59 4.81% 45 2.67% 25 4.71% 44 
    Graduate school 32.70% 137 6.44% 27 4.77% 20 3.58% 15 7.16% 30 5.49% 23 2.39% 10 3.82% 16 
Homeowner 54.06% 2284 8.40% 355 3.62% 153 2.25% 95 4.45% 188 4.52% 191 2.06% 87 4.78% 202 
Health 76.23% 680 8.18% 73 1.12% 10 0.45% 4 1.57% 14 1.91% 17 1.57% 14 2.47% 22 
Risk tolerance                 
    Conservative  63.62% 1411 7.84% 174 2.71% 60 1.71% 38 2.84% 63 3.74% 83 1.71% 38 4.15% 92 
    Moderate 53.37% 522 7.36% 72 3.78% 37 2.25% 22 4.91% 48 3.68% 36 2.45% 24 5.11% 50 
    Aggressive 50.40% 504 7.10% 71 5.30% 53 2.90% 29 4.70% 47 4.20% 42 1.50% 15 4.70% 47 
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Table 3.3 (Continued) - Descriptive Statistics: Percentages of Retirement Preparation Variables 
Variables 
 

All Aids and 
Calculated 
Retirement 
Income Needs 

All Aids and Not 
Calculated 
Retirement 
Income Needs 

Computer 
Program Use and 
Financial Planner 
Use and 
Calculated 
Retirement 
Income Needs 

Computer 
Program Use and 
Financial Planner 
Use and Not 
Calculated 
Retirement 
Income Needs 

Computer 
Program Use and 
Attend Meetings 
and Calculated 
Retirement 
Income Needs 

Computer 
Program Use and 
Attend Meetings 
and Not 
Calculated 
Retirement 
Income Needs 

Financial Planner 
Use and Attend 
Meetings and 
Calculated 
Retirement 
Income Needs 

Financial Planner 
Use and Attend 
Meetings and Not 
Calculated 
Retirement 
Income Needs 

 % n % n % n % n % n % n % n % n 
Race                 
    Hispanic 2.51% 32 0.24% 3 1.41% 18 0.55% 7 0.94% 12 0.55% 7 1.57% 20 1.10% 14 
    Black 2.58% 50 0.31% 6 1.55% 30 0.31% 6 0.93% 18 1.03% 20 2.06% 40 1.65% 32 
    Other races 3.45% 113 0.52% 17 2.44% 80 0.92% 30 1.62% 53 0.76% 25 2.96% 97 1.96% 64 
Marital status                 
    Never married 1.10% 12 0.46% 5 0.82% 9 0.46% 5 0.73% 8 0.82% 9 2.01% 22 1.19% 13 
    Married 4.06% 146 0.47% 17 2.64% 95 0.89% 32 1.78% 64 0.86% 31 3.06% 110 2.14% 77 
    Separated 0.55% 2 0.00% 366 0.82% 3 0.27% 1 0.27% 1 1.37% 5 0.82% 3 0.55% 2 
    Divorced 2.36% 31 0.30% 4 1.45% 19 0.30% 4 0.76% 10 0.53% 7 1.68% 22 1.07% 14 
    Widowed 3.48% 4 0.00% 115 1.74% 2 0.87% 1 0.00% 0 0.00% 0 0.00% 0 3.48% 4 
IQ                 
    0-20   percentile 1.04% 13 0.24% 3 0.4% 5 0.16% 2   0.16% 2 0.32% 4 0.72% 9 0.56% 7 
  21-40   percentile  1.20% 15 0.16% 2 1.44% 18 0.40% 5 0.16% 2 0.64% 8 1.04% 13 1.44% 18 
  41-60   percentile 2.97% 37 0.24% 3 1.20% 15 0.56% 7 0.80% 10 1.12% 14 3.21% 40 2.25% 28 
  61-80   percentile 3.93% 49 0.24% 3 1.60% 20 0.80% 10 2.00% 25 0.72% 9 2.89% 36 2.09% 26 
  81-100 percentile 5.94% 74 1.12% 14 5.30% 66 1.52% 19 3.37% 42 1.04% 13 4.74% 59 2.41% 30 
Education                 
    Less than HS 0.35% 3 0.12% 1 0.24% 2 0.35% 3 0.12% 1 0.00% 0 0.71% 6 0.59% 5 
    High school 1.75% 60 0.20% 7 1.08% 37 0.41% 14 0.79% 27 0.58% 20 1.72% 59 1.43% 49 
    Some college 3.55% 28 0.25% 2 2.41% 19 0.51% 4 0.76% 6 1.14% 9 2.53% 20 1.52% 12 
    College 6.84% 64 0.96% 9 4.39% 41 1.71% 16 3.42% 32 1.28% 12 5.03% 47 2.89% 27 
    Graduate school 8.35% 35 1.67% 7 6.21% 26 1.43% 6 3.82% 16 2.39% 10 5.73% 24 4.06% 17 
Homeowner 3.98% 168 0.45% 19 2.63% 111 0.80% 34 1.75% 74 1.07% 45 3.03% 128 2.15% 91 
Health 1.35% 12 0.34% 3 1.12% 10 0.34% 3 0.45% 4 0.56% 5 1.35% 12 1.01% 9 
Risk tolerance                 
    Conservative  2.34% 52 0.36% 8 1.58% 35 0.59% 13 0.99% 22 1.08% 24 2.71% 60 2.03% 45 
    Moderate 4.40% 43 0.61% 6 3.17% 31 0.82% 8 1.64% 16 1.23% 12 3.37% 33 1.84% 18 
    Aggressive 5.70% 57 0.70% 7 3.10% 31 0.90% 9 3.40% 34 0.80% 8 3.2% 32 1.40% 14 
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Table 3. 4 - Multivariate Logistic Analysis of Computer Program Use 

Variable1 Computer Program Used 
Coefficient p-value2 Odds Ratio 

Intercept    -4.4221*** <.0001  
Age (43-47)    
  48-52     0.0653 0.4292 1.067 
Gender (Female)    
  Male     0.5274*** <.0001 1.694 
Cognitive ability (0-20 percentile)    
  21-40   percentile     -0.1429 0.4060 0.867 
  41-60   percentile     0.1982 0.2150 1.219 
  61-80   percentile     0.4255*** 0.0079 1.530 
  81-100 percentile     0.7851*** <.0001 2.193 
Race/ethnicity (Other races)    
    Hispanic     0.3323*** 0.0041 1.394 

Black     0.5100*** <.0001 1.665 
Education (High school)    
    Less than high school    -0.5645** 0.0138** 0.569 
    Some college     0.4327*** 0.0004*** 1.541 
    College     0.5411*** <.0001 1.718 
    Graduate school     0.7435*** <.0001 2.103 
Marital status (Married)    
    Never married    -0.3986*** 0.0097 0.671 
    Separated    -0.1570 0.5470 0.855 
    Divorced     0.1270 0.2980 1.135 
    Widowed     0.5497 0.1179 1.733 
Income (0-20 percentile)    
  21-40   percentile      0.6763*** 0.0028 1.967 
  41-60   percentile     1.1429*** <.0001 3.136 
  61-80   percentile     1.1201*** <.0001 3.065 
  81-100 percentile     1.3336*** <.0001 3.795 
Net worth (0-20 percentile)    
  21-40   percentile      0.0892 0.6455 1.093 
  41-60   percentile     0.2223 0.2395 1.249 
  61-80   percentile     0.4711** 0.0126 1.602 
  81-100 percentile     1.0937*** <.0001 2.985 
 Chi-Square DF p-value 
Likelihood Ratio 782.25 24 <.0001*** 
-2 log likelihood 4187.55 

 
 
 
 
 
 

                                                 
1 Reference category in parentheses.  
2 *p<0.10, **p<0.05, ***p<0.01 
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Table 3. 5 - Multivariate Logistics Analysis of Calculate Retirement Needs 

Dependent Variable Calculated 
Retirement 
Income Needs  

Computer 
Program Use 

Financial 
Planner Use 

Attended 
Meetings  

 Odds Ratio Odds Ratio Odds Ratio Odds Ratio 
Financial Planner Use 4.252*** 2.524*** - - - 4.201*** 
Computer Program 
Use 5.725*** 

- - - 
2.483*** 2.901*** 

Attend Meetings 1.937*** 2.93*** 4.199*** - - - 
IQ (0-20 percentile)     
  21-40   percentile  1.02 0.833 1.332* 1.134 
  41-60   percentile 1.056 1.015 1.547*** 1.887*** 
  61-80   percentile 1.181 1.306 1.626*** 1.969*** 
  81-100 percentile 1.193 1.908*** 1.784*** 1.643*** 
Age (43-47)     
  48-52 1.05*** 1.003 1.011 0.982 
Gender (Female)     
  Male 0.964 1.766*** 0.914 0.9 
Race (Other races)     
    Hispanic 1.047 1.464*** 0.794** 1.091 
    Black 1.132 1.452*** 1.066 1.979*** 
Education (High 
school)  

   

    Less than high 
school 0.848 0.616** 0.651** 0.633** 
    Some college 1.148 1.475*** 1.063 1.323** 
    College 1.137 1.454*** 1.28** 1.491*** 
    Graduate school 1.029 1.706*** 1.436*** 1.642*** 
Marital status 
(Married)  

   

    Never married 1.19 0.64*** 1.317** 1.035 
    Separated 1.048 0.906 0.695 1.082 
    Divorced 1.255** 1.126 1.128 1.084 
    Widowed 1.453 1.642 1.498 1.022 
Income (0-20 
percentile)  

   

  21-40   percentile  1.129 1.777** 1.53** 1.853*** 
  41-60   percentile 1.495*** 2.626*** 2.106*** 2.322*** 
  61-80   percentile 1.441** 2.599*** 2.171*** 2.34*** 
  81-100 percentile 1.78*** 3.015*** 3.221*** 1.813*** 
Net worth (0-20 
percentile)  

   

  21-40   percentile  1.244 1.027 1.136 1.528*** 
  41-60   percentile 1.349** 1.2 1.231 1.456** 
  61-80   percentile 1.602*** 1.352 2.063*** 1.664*** 
  81-100 percentile 1.96*** 2.275*** 2.766*** 1.849*** 
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In Table 3.4, the logistic regression shows the effects of independent variables 

on the likelihood of using computer program when planning for retirement. Male 

respondents are almost 70% more likely to use a computer program when planning for 

retirement. Higher IQ respondents are more likely to use a computer planning tool as 

are respondents in the top 40% IQ categories. Blacks and Hispanics are more likely to 

use computer software than other races after controlling for education and income. 

More educated respondents are more likely to use planning software. Never married 

respondents are less likely (33%) than married respondents. Higher income 

respondents are more likely, as are respondents in the top 40% net worth categories.  

In Table 3.6, the ordinary least square analysis shows that using computer 

program to plan for retirement has a positive effect on retirement wealth accumulation, 

when controlling for demographic characteristics and other factors. Hispanics are less 

likely to save for retirement. Less than high school respondents are less likely to save 

then high school respondents.  

In Table 3.5, the logistic regression on calculated retirement income needs 

shows that people who use a computer program to help plan for retirement are more 

likely to calculate retirement income needs. Respondents who consulted a financial 

planner or attend meetings on retirement planning are more likely to use a computer 

program. Hispanic and Black respondents are more likely to use computer program to 

help plan for retirement, but are less likely to consult a financial planner. In general, 

respondents who are more educated and have more financial resources are more likely 

to use a computer program, consult a financial planner or attend meetings on 

retirement planning. 
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Table 3. 6 - Ordinary Least Square (OLS) Analysis of Computer Program Using on 
Logarithm Retirement Wealth 

Variables1 Coefficient Standard 
Error 

t-value p-value2 

Intercept  0.9695*** 0.2517  3.85 <.0001 
Computer program use  0.6261*** 0.1798  3.48 0.0005 
Age (43-47)     
  48-52 -0.1522 0.1182 -1.29 0.1981 
Race/ethnicity (Other races)     
    Hispanic -0.3145** 0.1561 -2.01 0.0440 

Black  0.1292 0.1428  0.91 0.3655 
Education (High school)     
    Less than high school -0.6530*** 0.1829 -3.57 0.0004 
    Some college  0.2866 0.1809  1.58 0.1132 
    College  0.3898* 0.1802  2.16 0.0306 
    Graduate school  0.3858 0.2502  1.54 0.1232 
Marital status (Married)     
    Never married -0.6724*** 0.1935 -3.48 0.0005 
    Separated -0.6900** 0.2738 -2.52 0.0118 
    Divorced -0.9226*** 0.1713 -5.39 <.0001 
    Widowed -1.7763*** 0.4418 -4.02 <.0001 
Income (0-20 percentile)     
  21-40   percentile   1.2612*** 0.1960  6.43 <.0001 
  41-60   percentile  1.9430*** 0.2161  8.99 <.0001 
  61-80   percentile  2.6328*** 0.2380  11.06 <.0001 
  81-100 percentile  3.3071*** 0.2624  12.60 <.0001 
Net worth (0-20 percentile)     
  21-40   percentile   1.3507*** 0.1917  7.05 <.0001 
  41-60   percentile  3.3570*** 0.2251  14.91 <.0001 
  61-80   percentile  4.3491*** 0.2433  17.87 <.0001 
  81-100 percentile  5.4618*** 0.2655  20.57 <.0001 
Homeownership -0.5046*** 0.1698 -2.97 0.0030 
Children -0.0147 0.0528 -0.28 0.7800 
Health status -0.4524*** 0.1701 -2.66 0.0078 
Bankruptcy  0.2200 0.1560  1.41 0.1586 
Risk tolerance (Conservative)     
  Moderate  0.6301*** 0.1634  3.92 <.0001 
  Aggressive  0.5645*** 0.1633  3.46 0.0006 
     
R2 0.3459 

 

 

 

 

                                                 
1 Reference category in parentheses. 
2 *p<0.10, **p<0.05, ***p<0.01 
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Table 3. 7 - Heteroscedasticity Consistent OLS on Logarithm Retirement Wealth 
Variable Parameter 

Estimate  
P-Value Heteroscedasticity 

Consistent 
Standard Error 

Heteroscedasticity 
Consistent           

P-value  
Intercept 0.0678 0.9581 1.2742 0.9575 

Retirement Preparation 
(Neither)         

CRND_ONLY        0.5877** 0.0084 0.2309 0.0109 
COMUSE_CRND       1.6244*** <.0001 0.3963 <.0001 
COMUSE_ONLY       1.1884*** 0.0061 0.4565 0.0093 

  FPUSE_CRND        1.6124*** <.0001 0.333 <.0001 
FPUSE_ONLY       0.7509** 0.0185 0.3526 0.0333 

ATTMEET_CRND       1.0991** 0.0149 0.4688 0.0191 
  ATTMEET_ONLY       1.3375*** <.0001 0.3147 <.0001 

COMBINEALL_CRND       1.6182*** <.0001 0.3725 <.0001 
COMBINEALL_NOCRND       0.5207 0.5722 1.111 0.6393 
COMUSE_FPUSE_CRND       1.7564*** <.0001 0.453 0.0001 

COMUSE_FPUSE_NOCRND       0.8590 0.2324 0.7938 0.2792 
COMUSE_ATTMEET_CRND       3.2958*** <.0001 0.4818 <.0001 

COMUSE_ATTMEET_NOCRND       0.6542 0.3181 0.7271 0.3683 
FPUSE_ATTMEET_CRND       1.3479*** 0.0005 0.3944 0.0006 

FPUSE_ATTMEET_NOCRND       1.6071*** 0.0004 0.4818 0.0009 
Age (43-47)         

  48-52      -0.0031 0.906 0.0263 0.9062 
Gender (Female)         

  Male      -0.548*** <.0001 0.1185 <.0001 
Race (Other races)         

    Hispanic      -0.4355*** 0.0066 0.1622 0.0073 
    Black      -0.1491 0.307 0.1455 0.3058 

Education (High school)         
    Less than high school      -0.8626*** <.0001 0.1595 <.0001 

    Some college       0.4573** 0.0139 0.1912 0.0168 
    College       0.8512*** <.0001 0.1969 <.0001 

    Graduate school       1.0100*** <.0001 0.2712 0.0002 

Marital status (Married)         
    Never married      -1.4234*** <.0001 0.1876 <.0001 

    Separated      -1.5693*** <.0001 0.2448 <.0001 
    Divorced      -1.7971*** <.0001 0.1697 <.0001 
    Widowed      -2.8259*** <.0001 0.3867 <.0001 

Homeowner       0.4215** 0.01 0.1672 0.0117 
Health       -0.7873*** <.0001 0.1498 <.0001 

Children       0.0138 0.7995 0.0553 0.8023 
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Table 3.7 (Continued) - Heteroscedasticity Consistent OLS on Logarithm Retirement 
Wealth 

Variable Parameter 
Estimate  

P-Value Heteroscedasticity 
Consistent 

Standard Error 

Heteroscedasticity 
Consistent           

P-value  
Homeowner       0.4215** 0.01 0.1672 0.0117 

Health       -0.7873*** <.0001 0.1498 <.0001 
Children       0.0138 0.7995 0.0553 0.8023 

Bankruptcy      -0.2309 0.144 0.1580 0.144 
Risk Tolerance 
(Conservative)         

    Moderate       0.8031*** <.0001 0.1717 <.0001 
    Aggressive       0.6837*** <.0001 0.1731 <.0001 

    Log Income       0.2287*** <.0001 0.0226 <.0001 
    Log Net Worth       0.3194*** <.0001 0.0162 <.0001 

 

In Table 4.1, ordinary least square analysis on log retirement wealth results 

show that using a computer program to help plan for retirement has a positive effect 

on retirement wealth accumulation. Moreover, in Table 4.2, heteroscedasticity 

consistent ordinary least square analysis results show that respondents who use a 

computer program to help plan for retirement along with other aids, such as consulting 

a financial planner or attending meetings on retirement planning, have higher 

retirement wealth accumulation than respondents who do nothing. Particularly, 

respondents who use a computer program, attend meetings on retirement planning and 

who have calculated retirement income needs have a higher positive coefficient on 

retirement wealth accumulation than respondents who do nothing. Respondents who 

use a computer program and calculate retirement income needs have greater retirement 

wealth accumulation than those who have not calculated retirement income needs. 

 

 

 

 

 

 



Texas Tech University, Qianwen Bi, May 2015 
 

 66 

Table 3. 8 - Heteroscedasticity Consistent OLS on Retirement Wealth 
Variable Parameter 

Estimate  
P-Value Heteroscedasticity 

Consistent 
Standard Error 

Heteroscedasticity 
Consistent           

P-value  
Intercept   -139724** 0.04 56234 0.013 

Retirement Preparation 
(Neither)         

CRND_ONLY     32794 0.0066 23110 0.1559 
COMUSE_CRND    47898** 0.0141 20765 0.0211 

COMUSE_NOCRND    49490** 0.0348 24549 0.0438 
  FPUSE_CRND     14985 0.3983 19853 0.4504 

FPUSE_NOCRND   -31385*** 0.0701 12136 0.0097 
ATTMEET_CRND    2397 0.9219 29889 0.9361 

  ATTMEET_NOCRND    11771 0.4593 9560 0.2182 
COMBINEALL_CRND    80482* <.0001 41787 0.0542 

COMBINEALL_NOCRND   -61935** 0.2146 28599 0.0304 
COMUSE_FPUSE_CRND    76820* 0.001 46253 0.0968 

COMUSE_FPUSE_NOCRND   -101942*** 0.0091 27585 0.0002 
COMUSE_ATTMEET_CRND    149992*** <.0001 43874 0.0006 

COMUSE_ATTMEET_NOCRND   -27374 0.4403 21482 0.2026 
FPUSE_ATTMEET_CRND    12167 0.5608 24034 0.6127 

FPUSE_ATTMEET_NOCRND    1930 0.9377 17629 0.9128 
Age (43-47)         

  48-52    3280*** 0.021 1198 0.0062 
Gender (Female)         

  Male    1133 0.86 6661 0.865 
Race (Other races)         

    Hispanic   -12519* 0.1492 6592 0.0576 
    Black   -8788 0.2694 9802 0.37 

Education (High school)         
    Less than high school   -3279 0.7471 2983 0.2718 

    Some college   -4759 0.6369 6030 0.43 
    College    38253** 0.0001 15116 0.0114 

    Graduate school    46140** 0.001 22318 0.0387 
Marital status (Married)         

    Never married   -11716 0.2765 7353 0.1111 
    Separated   -3755 0.8052 6893 0.5859 
    Divorced   -13382* 0.1603 7400 0.0706 
    Widowed   -23241** 0.3448 11548 0.0442 
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Table 3.8 (Continued) - Heteroscedasticity Consistent OLS on Retirement Wealth 
Variable Parameter 

Estimate  
P-Value Heteroscedasticity 

Consistent 
Standard Error 

Heteroscedasticity 
Consistent           

P-value  
Homeowner   -16355*** 0.0839 4399 0.0002 

Health    -12389*** 0.206 3983 0.0019 
Children    1199 0.6843 2305 0.603 

Bankruptcy   -9268** 0.286 3630 0.0107 
Risk Tolerance 
(Conservative)         

    Moderate    24315** 0.0074 10396 0.0194 
    Aggressive    21186** 0.0198 9398 0.0242 

Income (0-20 percentile)     
  21-40   percentile     629 0.9539 2669 0.8138 
  41-60   percentile   -7898* 0.5115 4594 0.0856 
  61-80   percentile    8255 0.5342 7084 0.2439 
  81-100 percentile    78601*** <.0001 11038 <.0001 

Net worth (0-20 percentile)     
  21-40   percentile     1409 0.8948 2004 0.4819 
  41-60   percentile    14853*** 0.2358 3902 0.0001 
  61-80   percentile     41175*** 0.0024 5735 <.0001 
  81-100 percentile    213362*** <.0001 13350 <.0001 

 
In Table 3.8, heteroscedasticity consistent ordinary least square analysis on 

retirement wealth results show that respondents who only use a computer program to 

help plan for retirement and calculate retirement income needs have about $47,898 

more in retirement savings than respondents who do nothing. Respondents, who use a 

computer program, consult a financial planner and calculate retirement income needs 

have about $76,820 more in retirement savings than respondents who do nothing. 

Moreover, respondents who use computer program, attend meetings on retirement 

planning and calculate retirement income needs have about $149,992 more in 

retirement savings than respondents who do nothing. However, respondents who use 

all aids and calculate retirement income needs have about $80,482 more in retirement 

savings than respondents who do nothing. In general, respondents who use financial 

aids to help plan for retirement but do not calculate retirement income needs have less 

retirement savings than respondents who do nothing except for respondents who use 

computer program only.  
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Discussion 
We also find that men are more likely to use computer software. This is 

consistent with previous research findings that men are more confident or are more 

likely to be the primary financial decision maker (Croson and Gneezy, 2008). Higher 

income and wealthier consumers have more resources to use when investing, so they 

are more likely to purchase computer software to help them when planning for 

retirement. This is consistent with the theoretical model of decision-improving 

technologies. Interestingly, Black and Hispanic respondents are more likely to adopt 

computer software when we control for income, net worth, and education, etc. This 

means that there may be cultural difference in investment in technology rather than 

using a financial planner. Compared to never-married households, married households 

may have a greater need to use a computer program because of the greater complexity 

of planning retirement for a multi-person household. Not surprisingly, households who 

have higher IQ and more education are more likely to be use financial software. This 

is consistent with the model because investment in sophisticated technology is more 

cost efficient for higher IQ and more educated households.  

The most important finding in the ordinary least squares regression is that 

using computer software to plan for retirement has a statistically significant effect on 

households’  retirement  wealth  accumulation  after  controlling  for  demographic  

characteristics and other factors. Additionally, using a computer program along with 

other financial aids, such as consulting a financial planner or attending meetings on 

retirement  planning,  has  a  larger  effect  on  households’  retirement  wealth  than  doing  

nothing. The finding illustrates that the stochastic return of adopting sophisticated 

technology  is  mainly  caused  by  households’  demographic  characteristics  and  other  

factors such as education level, IQ, and financial resources. The limitation here is that 

we  don’t  know  how  “sophisticated”  the  computer  software  is,  but  we  assume  that  it  is 

complex enough to help improve their financial intelligence. However, it is worth 

mentioning that Kotlikoff (2006) concludes that almost all financial planning software 

tends to provide suggested savings rate that exceed what consumers would need to 

maintain a constant level of consumption after retirement. 
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In the robust test multivariate analysis controlling for financial resource 

availability and education, we find that using a computer program appears to 

complement other retirement saving aids such as consult a financial planner or 

attending meetings on retirement planning. Respondents who calculate retirement 

income needs and who use single or multiple financial aids are more likely to have 

higher retirement savings than respondents who did not calculate retirement income 

needs. This suggests that the value provided by financial planning software is unique, 

for example by providing an objective source of information or by allowing complex 

intertemporal comparisons.  

Conclusion 
Over the past few decades, the structure of the financial service sector has 

changed because of the technological innovation. The availability of sophisticated 

financial planning-related computer software allows consumers to better estimate 

optimal life cycle retirement saving. This study investigates what drives consumers to 

use retirement planning software and the impact of using a computer aid to plan for 

retirement.   

We find that those with greater expected financial benefit from improved 

retirement decision making, and those with greater endowed and attained human 

capital, are more likely to use financial software.  In a multivariate analysis controlling 

for financial resource availability and education, we find that the use of financial 

software has a strong and statistically significant impact on total retirement savings.  

Our findings suggest that the availability of technologies that enhance the 

efficiency of consumer decision making primarily benefit those who were more likely 

to make efficient decisions in their absence.  Rather than serving as a substitute for 

other retirement planning resources, financial software appears to be a complement to 

other technologies that allow individuals to improve retirement saving decisions.  This 

has important implications for information policy as well, since it is likely that those 

who are most likely to use publicly subsidized information will be those in higher 

socioeconomic status groups. 
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CHAPTER IV 

RETIREMENT PLANNING SOFTWARE 

Introduction 
The shift from defined benefit plans to defined contribution plans increases 

employee responsibility for estimating optimal retirement saving (Ibbotson, Milevsky, 

Chen and Zhu, 2007). However, complex retirement plans and features, uncertainty 

about the future (i.e. life expectancy, economic climate, inflation, health status, etc.), 

and low levels of financial literacy make it very difficult for many individuals to 

estimate savings needs on their own.  

In the 2008 National Longitudinal Surveys, about 13% of respondents reported 

using a computer program to plan for retirement, and the number increased to almost 

16% in 2010.Research shows 80% of adults have internet access at home, work, or 

some other location (Investment Company Institute , 2006). Dozens of online 

retirement planning software/calculators have been offered to the public over the past 

few years. A report by LIMRA, the Society of Actuaries (SoA), and the International 

Foundation for Retirement Education (InFRE) in 2003 found 11 different retirement 

planning software programs available through the internet (Sondergeld, et al., 2003). 

This number increased to 62 by the end of 2014 (Bi et al., 2014). Such tools are 

designed to help households check whether they are on the right track saving for 

retirement, how to invest retirement savings, and how much they can spend during 

retirement.  

Retirement planning programs allow workers to estimate complex 

intertemporal calculations such as compounded portfolio returns and the cost of 

purchasing retirement income. Programs, however, must project market characteristics 

that will ultimately determine how much a worker needs to save in order to meet a 

long-term retirement goal. Such intertemporal estimates are highly sensitive to 

assumptions, and little is known about how much retirement software programs differ 

in their recommendations.   
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This paper tests whether retirement planning tools, especially the ones offered 

by large retirement plan providers, give similar savings recommendations to workers. 

We will compare the inputs and outputs of selected retirement planning tools for 

different life scenarios and discuss why their recommendation varies for the same 

scenario using a life cycle theoretical framework.  

Literature Review 
For many American households, the prospect of estimating how much to save 

for retirement is a daunting task. Low level of financial illiteracy makes it difficult for 

households to calculate retirement income needs on their own (Lusardi and Mitchell, 

2011).  

The Retirement Mystery 
Skinner (2007) reviews the many complex and unknown factors that must be 

considered by a worker when planning how much to save for retirement. Retirement 

risks including longevity risk, inflation risk, investment risk, and health risk make it 

very difficult for people to plan their retirement (Sondergeld, et al., 2003).  

Many studies use the standard life cycle model as a start for calculating target 

retirement saving, in which households’  consumption  is  flat  over  the  lifetime  

including retirement. The target retirement wealth is simply equal to the sum of all 

“smoothed”  consumption  needed  during  retirement  plus  the  bequest  amount.  Why  is  it  

so  hard  to  calculate  “The  Number”?   

Salary Growth Rate 
According to the most recent survey done by WorldatWork, total U.S. salary 

budget increase at a 3% annual rate from 2014 to 2015 (WordatWork, 2014). This is 

roughly one percent point below pre-recession levels (Miller, 2013). In the 4th quarter 

of 2014, Bureau of Labor Statistics (BLS) shows that civilian  workers’  compensation  

increased 2.2% from a year ago (BLS, 2015).  
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Life Expectancy 

It is hard to predict the future, however, one cannot calculate how much is 

needed unless you know how long one is going to need it. Life expectancy (or 

planning horizon) is one of the most important assumptions that need to be made when 

calculating the target retirement wealth. Unfortunately, many people tend 

underestimate their life expectancy. Though the MetLife (2008) Retirement Income IQ 

Survey reported about 60% of the respondents underestimate the probability of a 

person would live to age 85, the majority (62%) of respondents correctly identify 

longevity risk as the greatest retirement risk facing retirees (MetLife, 2011). 

Annuities, as the only products an individual can purchase to exchange for guaranteed 

lifetime income, are significantly underused by majority of retirees in the U.S. (Brown 

and Mitchell, 2007).  

Inflation 

The Consumer Price Index (CPI) is a weighted average of change in prices of 

goods and services across the economy (U.S. Bureau of Labor Statistics, 2014). The 

general inflation rate has profound effect on purchasing power over the long term. 

Medical costs have risen at a faster rate than general inflation. From 1983 to 2011, 

medical inflation outpaced the general rate of inflation by 3.3% annually (U.S. Bureau 

of Labor Statistics, 2012). As a result, it is hard for individuals to consider all relevant 

inflation rates when calculating target retirement wealth. Though Social Security and 

many public employee retirement systems make adjustments for inflation, private 

pension plans generally do not (Sondergeld, et al., 2003). Moreover, consumers tend 

to overestimate historical annual rates of inflation. Survey data indicate about 77% 

respondents believe inflation rate over the past 20 years is between 5% to 15% and 

only 23% know it is actually around 3% (MetLife, 2011). 

Rates of Return 

Expected rates of return on investment assets will be determined by pre-

retirement and post-retirement  asset  allocation  within  an  individuals’  portfolio.  Since  



Texas Tech University, Qianwen Bi, May 2015 
 

 79 

real rates of return on investment assets are random, historical returns often used when 

estimating a reasonable expected rate of return. A forecasted approach using Monte 

Carlo simulations on rates of returns is often used to show a range of outcomes. Since 

many people have a poor understanding and limited knowledge about financial market 

issues (Lusardi and Mitchell, 2008), it is hard for them to make a reasonable 

assumption on expected rates of return on their investment assets. In fact, people tend 

to overestimate expected investment returns in general (Sondergeld and Greenwald, 

2005).  

Health Expenditure 

Skinner (2007) argues that rapidly growing out-of-pocket health care expenses 

is a significant source of unknown risk in retirement planning. Under the current 

system, costs outside the Medicare, Medicare supplements, and other private health 

insurance programs present a source of uncertain expenses for retirees. Poor health 

restricts retirees from engaging in home production and also generates high health 

costs including long-term care expenses. Though Medicare covers a small portion of 

long-term care, most long-term care is not covered by health plans sponsored by 

employers (Sondergeld, et al., 2003). The uncertainty of health expenditures 

contributes to the uncertainty of target retirement wealth needed at retirement age.  

Replacement Rate 

There is no doubt households with children should have a lower expenses post 

retirement if everything else stays the same. The question is by how much? Financial 

planners often use replacement rates of 70% or more when setting saving targets for 

clients. However, economists have challenged the need for such high replacement 

rates within a life cycle spending framework. For example, the average optimal 

replacement rate for singles is 55% while it is 75% for married couples, and 

households that are single with several children would have even lower than a 55% 

optimal replacement rate in retirement (Scholz and Seshadri, 2009). Kotlikoff (2006) 
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finds that people who use online savings and insurance calculators are given 

recommendations that are five times higher than the optimal savings amount. 

Retirement Advice from Plan Providers 
Since many individuals have limited knowledge regarding retirement planning, 

financial education can be provided by employers to help employees make better 

retirement decisions. Unfortunately, the complexity of retirement planning limits the 

effectiveness  of  financial  education  programs  in  improving  employees’  financial  

outcomes (Willis, 2008).  

Plan sponsors may consider the quality of personalized advice and employee 

access to retirement education into account when choosing plan providers (Cummings 

and Finke, 2014). One method to deliver advice to employees is by providing a tool 

that guides employees through the process and performs complex calculations, such as 

an online retirement planning software/calculator. Although it lacks a personal touch 

that can motivate individuals to save more for retirement, this type of computer-aided 

retirement advice can provide objective and accurate guidance to workers (Cummings 

and Finke, 2014). 

Retirement Planning Tools 
In general, academic literature on financial planning software use is still 

insufficient, especially for public software. Among the limited number of studies done 

on evaluating financial planning programs, most of them reveal the dangers of relying 

solely on the results from these tools.  

Warshawsky and Ameriks (2000) examine Quicken, a single financial 

planning software program with real-world data on individuals drawn from Survey of 

Consumer Finances. The anthors point out that Quicken provides a useful framework 

for assessing retirement income needs and for custimizing individual plans for 

financing retirement, but it does not consider many post-retirement factors such as life 

expectancy and returns on financial and human capital assets. Sondergeld et al. (2003) 

evaluate a total of 19  publicly available and professional retirement planning 
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programs. The study evaluated individual’s experiences using the software, 

capabilities of the sfotware, and risks considered by the software. They find that inputs 

vary tremendously and the results are not consistent. Moreover, none of the programs 

model longevity risk, which is a significant souce of post-retirement risk. The authors 

argue that ease of use is an important factor with consumer programs since people 

may not have enough financial knowledge to use complicated technology. Advice 

provided by retirement planning software should not be overstated since consumers 

will rely heavily on the recommmendations provided by the software. Sondergeld et 

al. suggest software companies to improve the interpretation assistance on the results 

and test their software throughly to ensure the validity of the advice.  

Bodie (2003) analyzed four retirement planning softwares offered by major 

websites. He finds that the programs have pro-equity bias and ignore the severity of 

financial shortfalls when they occur. Later, Kotlikoff (2006) asks whether financial 

planning software does a good job on consumption smoothing. He argues that asking 

participants to choose a spending target in retirement is problematic. He also finds that 

all financial planning software often recommend dramatic oversaving compared to 

what individuals would need to maintain constant consumption during retirement.  

Health care and long-term care are two major expenses during retirement. 

However, most of the online retirement planning software/calculators do not include 

health expenditure. Dowd et al. (2008) examined 12 online programs and find that 

only 2 of them provide estimates on post-retirement health care spending. The 

percentage of households who will be at risk in retirement rises from 44% to 61% 

when you add health care into consideration (Munnell et al., 2008).  

Social Security is a very important retirement income resources. In 2014, about 

38% retirement income comes from Social Security benefit for elder people, among 

which 52% of married couples and 74% of unmarried persons receive 50% or more of 

their income from Social Security (Social Security Administration, 2014). Failure to 

include Social Security income in retirement planning could result in big financial 

shortfalls for households. Madden (2008) evaluates five retirement planning software 
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programs and finds that there is a wide variability in the programs’  calculated  saving  

shortfalls because three out of five do not include Social Security benefits in their 

calculation. Turner and Witte (2009) also find that calculation on Social Security 

benefits in retirement planning software needs to be improved. Some of the programs 

ignore different pay patterns over the lifetime and just use the birth year, expected 

retirement age, and a single year of earning. Some of the programs use the rate of 

indexation that is less than the rate of inflation. Some of the programs even allow 

people to receive Social Security benefits prior to the age of 62. Turner and Witte 

suggest programs should integrate with the online calculators provided by the Social 

Security Administration.  

Turner and Witte (2009) evaluate five free online programs and seven fee-

based programs. They find that most programs do not consider fees on investments, 

which results in an overestimate of rates of return. Moreover, they fail to consider the 

possibility of annuitization to reduce risk. Later, Turner (2010) examines twenty-five 

free retirement planning programs that are available on the internet. The author finds 

that most programs are limited when handling longevity risk. Only one program out of 

twenty-five recommends annuitization based on the facts given. A few programs 

automatically recommend auuitization to all and most programs do not advise it, 

which  could  explain  why  people  don’t  annuitize  enough.   

Sondergeld et al. (2003) use a one to five scale to score each important 

characteristic that a retirement planning software program should contain. In another 

study, Turner (2010) creates a rating system for internet-based free retirement 

planning software, which target unsophisticated users. The rating system takes Social 

Security and investments into account and also considers the length of the planning 

period and the target replacement rate or target retirement income. It is the first 

attempt to establish categories and assign specific rating points within those categories 

to evaluate retirement planning programs. Although using rating systems to evaluate 

retirement planning programs is somewhat subjective, it is a good step to encourage 
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the improvement of retirement planing programs and to assist users in choosing 

programs.  

Overall, consumers are facing difficulties using public retirement planning 

software to help plan for their retirement. Default settings, for example life 

expectancy, rates of return, inflation, Social Security benefit, health expenditures, and 

so on, vary significantly among software programs (Sondergeld et al., 2003; Turner 

and Witte, 2009; Turner, 2010). Systematic biases towards high rates of return and 

equity investing make advice provided to consumers may be questionable (Bodie, 

2003; Turner and Witte, 2009; Turner, 2010). Tremendous variation from inputs to 

outputs may mean that less sophisticated users who uses these programs for retirement 

planning will save an amount that may be more a function of their defined 

contribution softare program than their savings preferences. In this study, we select 5 

commonly used public retirement planning tools offered to individuals by largest 

401(k) providers in the U.S. (DATABOOK, 2005; FNGN, Q4 2013). They are 

GuidedChoice QuickAdvice, Fidelity Retirement Quick Check, Vangard Retirement 

Income Calculator, T. Rowe Price Retirement Income Calculator, and Merrill Edge 

Personal Retirement Calculator1.  

Theoretical Framework 
As discussed previously, individuals are trying to find out the optimal saving 

amount to smooth out their consumption over their lifetime by using online retirement 

planning software/calculators. To understand how to determine the optimal retirement 

saving amount, we start from the traditional life cycle model (Modigliani and 

Brumberg, 1954). It is assumed that lifetime utility is a function of present and 

prospective consumption and assets to be bequeathed. For an individual of age t, the 

utility function can then be written as: 

𝑈 = 𝑓(𝐶 ,𝐶 , … , 𝐶 ,𝐴   )                                                                         (1) 

                                                 
1 Financial Engines and MorningStar Retirement Manager are selected but they are not testable using 
the life scenarios. 
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where U is the lifetime utility, Ct is consumption in the current time period, 

Ct+1 is consumption in the next time period, and AL+1 is the bequeathed assets 

immediately after death. 

If the interest rate, r, is constant over the life span, the utility function above 

will be maximized subject to the budget constraint (Modigliani and Brumberg, 1954). 

Further, we assume that there are two  stages  in  the  individuals’  life  span:  earning  stage  

and retirement stage. The individual is assumed to receive income during the earning 

stage and save a portion of it for retirement. We also assume that there is no source of 

retirement income other than the amount saved from the earning stage. If we assume N 

to be the earning span, M to be the retirement span, and L to be the life span of 

economic significance, we have L equal to the sum of N and M. To maximize utility 

function (1), the budget constraint expression can be written as: 

𝐴 + ∑
( )

= ( ) + ∑
( )

                              (2) 

where  

𝐴          assets at the beginning of age t 

𝑦           after tax income other than interest in the T-th year  

𝐶          consumption in the T-th year 

𝐴      assets to be bequeathed  

The left side of equation (2) includes the assets at the beginning of age t plus 

the sum of the discounted value of all income during earning span at time t. The right 

side of equation (2) includes the discounted value of assets to be bequeathed plus the 

sum  of  the  discounted  value  of  all  consumption  during  an  individual’s  lifetime.  

According to Modigliani and Brumberg (1954), the utility function (1) will be 

maximized when the first order conditions are taken on 𝐶  and 𝐴 . If we divide 

lifetime consumption based on two stages: earning stage and retirement stage, 

equation (2) can be rewritten as: 

 

∑
( )

− ∑
( ) = ( ) − 𝐴 + ∑

( )
        (3) 
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The left side of Equation (3) represents the total amount saved before 

retirement age N, which is the difference between total income earned before 

retirement and total expenses before retirement. Since we assume there is no other 

source of retirement income than the amount saved during the earning span, the 

amount saved before retirement age N should equal to the difference between the 

assets left to be bequeathed and the current assets plus the total consumption during 

retirement span. If we use 𝑆  to denote savings in the T-th year, we have the total 

amount saved before retirement age N written as: 

∑
( )

= ( ) − 𝐴 + ∑
( )

                                    (4) 

Based on the life cycle hypothesis, individuals are assumed to save only during 

the  earning  span  (Modigliani  and  Brumberg,  1954).  If  we  assume  an  individual’s  

annual income to be constant and his/her annual consumption to be smoothed 

throughout lifetime, the optimal annual savings amount for an individual at age t can 

be written as: 

𝑆 =
∑

( )                                                                                                 (5) 

In order to find out what factors will affect the optimal annual saving amount 

for an individual at age t, we combine equation (3), (4), and (5): 

𝑆 =
∑

( )
∑

( ) = ( )
∑

( )                       (6) 

Equation (6) indicates that the optimal saving amount for an individual at age t 

is a function associated with variables such as assets at the beginning at time t, current 

and expected future annual income until retirement age, expenses pre- and post-

retirement, assets to be bequeathed at the end of the life span, and the amount saved by 

the end of time t. Any variable that is directly or indirectly associated with the factors 

in equation (6) should be considered when calculating the optimal savings amount for 
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an individual at age t. Without considering all relevant variables, the optimal annual 

savings amount recommended by the retirement planning software/calculator cannot 

be of sufficient accuracy for individuals to rely on.  

Based on the life cycle framework, key variables that need to be considered 

when calculating the optimal annual retirement saving are as followed: 

x Current age, target retirement age, and life expectancy 

x Current annual income, expected future income, and other retirement                

income (including Social Security benefit) 

x Current assets accumulated and assets to be bequeathed 

x Expected rates of return on assets, inflation rate, and tax rates 

Current age determines the value of t in equation (6). If this value is quite 

small, it means that the individual has many years to save for retirement. Starting to 

save early will make the optimal annual savings amount smaller because savings from 

the earlier stage has more time to grow before retirement. In contrast, if an individual 

starts saving when close to retirement, the optimal saving amount at time t will be 

larger because of the loss of compounding periods between time t and time N. 

Moreover, the target retirement age determines the value of N and life expectancy 

determines the value of  M  and  L.  If  an  individual’s  target  retirement  age  is  quite  

young, he/she may not have many years to save. Consequently, the individual may 

need to save more annually to achieve the goal of retiring early. Long life expectancy 

leads to more resources needed during retirement. If all other factors stay the same, 

individuals who have a longer life expectancy will have to save more annually to 

ensure that they have enough to consume during retirement.  

Current annual income and expected future income determines the total 

discounted value of 𝑦  at time t in equation (6). From equation (6), we can see that 

individuals who have more annual income from time t should save more annually if 

everything else stays the same, especially annual consumption. However, individuals 

should smooth out consumption based on total resources that they have over their 
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lifetime. Other retirement income such as Social Security benefits will decrease the 

total amount of savings required before retirement if everything else stays the same.  

Current assets accumulated and assets to be bequeathed determine the 

resources that need to be saved at time t for consumption during retirement stage. If 

optimal post-retirement consumption stays the same, the more current assets 

accumulated at time t, the less an individual needs to save annually from time t to 

retirement age N. However, if an individual wants to bequest more assets to his/her 

family, he/she needs to save more annually ceteris paribus.  

The expected rates of return on assets is directly associated with r in equation 

(6). The inflation rate will have an impact on the cost of living and will indirectly 

affect r. Tax rates determine the after-tax annual income 𝑦  and have an impact on 

expected rates of return on assets both pre- and post-retirement.  

Equation (6) shows life cycle saving path for an individual. If we consider a 

household as one economic unit, what will the equation look like? Before we get into 

the  details,  let’s  assume  that  a  household  economic  unit  with  more  than  one  person  

means, in most cases, an individual and his/her spouse. First, the annual income will 

be the sum of both  the  individual’s  annual  income  and  the  spouse’s  annual  income. 

Second, the total discounted consumption will be the sum from the household 

perspective. Third, the bequest amount and current savings will include two  persons’  

bequest and savings. Further, it is assumed that the individual and the spouse will live 

into retirement together. Most importantly, if we use L1 to denote the life expectancy 

of the first person and L2 to denote the life expectancy of the second person (L1  ≤  L2 ), 

the total discounted consumption during retirement will be divided into two parts—

total discounted consumption for both alive, CT, and total discounted consumption for 

surviving spouse, CS. The optimal savings amount for a household unit can be written 

as: 

𝑆 =
∑

( )
∑

( ) = ( )
∑

( )
∑

( )        (7) 
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Equation (7) shows that the same key variables for an individual unit that we 

discuss in equation (6) are required for a household unit and will have an impact on 

the optimal retirement saving amount as well. As a result, marital status is another key 

factor that will affect the household lifetime saving plan. Inputs related to the spouse, 

if the individual is married, will need to be considered when calculating the optimal 

saving amount for retirement from a household unit perspective.  

In summary, the variables discussed above are directly associated with 

calculating the optimal annual retirement saving amount at time t. Some other 

variables, such as the state of residency, tax-filing status, financial events, starting age 

for Social Security benefits, retirement plan allocation, and others, are indirectly 

associated with the factors discussed above. These variables should be considered in 

order to calculate the optimal annual retirement saving amount. If not, assumptions 

need to be made when generating recommendations for individuals.  
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Methods 

Retirement Planning Software/Calculator Selection 
A total of 62 publicly available retirement planning software/calculators were 

considered for this study. A few manufacturers offer multiple programs related to 

retirement planning. In these cases, we consider the ones that are free to the public and 

give  direct  output  about  individuals’  projected  retirement  income  and  target retirement 

wealth that is projected to be accumulated. Software/calculators that focused 

exclusively on the post-retirement period and dealt solely with retirement income 

distribution were not included in our analysis. Considering the frequency of use and 

comparability on the outputs, the following free online retirement planning 

software/calculators are selected (their URL websites are also given): 

1. Guided Choice Quick Advice Tool (GCQAT) 

http://www.guidedchoice.com/quickadvice/ 

2. Vanguard Retirement Income Calculator (VRIC) 

https://retirementplans.vanguard.com/VGApp/pe/pubeducation/calculators/Retirement

IncomeCalc.jsf  

3. T. Rowe Price Retirement Income Calculator (TRPRIC) 

https://www3.troweprice.com/ric/ricweb/public/ric.do?WTAFeaturedResult=RIC  

4. Fidelity Retirement Quick Check (FRQC) 

https://www.fidelity.com/calculators-tools/retirement-quick-check 

5. Merrill Edge Personal Retirement Calculator (MEPRC) 

http://www.merrilledge.com/retirement/personal-retirement-calculator  

 

Inputs and Assumptions 
For all selected retirement planning software/calculators, users must input their 

own information to get retirement income related output. Some of the variables are 

required to fill out by users while some of them are set up as default assumptions by 

program. Table 4.1 shows the summary input for selected software/calculator for this 

analysis.   
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Table 4. 1 - Input Summary of Selected Retirement Planning Software/Calculators 

Inputs Asked/Tools Guided 
Choice 

Vanguard 
Retiremen
t Income 
Calculato

r 

T. Rowe 
Price 

Fidelity 
Retiremen

t Quick 
Check 

Merrill 
Edge 

Age √ √ √ √ √ 
Gender √   √  
Spouse/Partner √  √ √ √ 
Retirement Age √ √ √ √ √ 
Annual Salary √  √1 √ √ √ 
Annual Other Income √   √  
Salary Growth Rate     √ 
Inflation Rate     √ 
Retirement Plan Savings Balance √  √2  √3 √    √4 
Other Retirement Savings Balance √   √  
Annual Retirement Plan 
Contribution √  √5  √6  √ 

Other Taxable Retirement Saving √  √  √ 
Retirement Income Goal  √   √ 
Estimated Retirement Expenses    √  
Social Security Benefit Amount  √ √ √  
Social Security Begin Age    √  
Pensions √ √ √ √  
Other Retirement Income (e.g. 
annuity) √  √ √  

Tax Filing Status    √  
State of Residency    √  
Local Income Tax Rate    √  
Retirement Plan Allocation √  √ √ √ 
Expected Rates of Return on 
Assets  √    

Life Expectancy/Planning Horizon   √ √ √ 
Financial Events/Other Expenses    √  

 

                                                 
1 Vanguard  Retirement  Income  Calculator  asks  for  “what’s  your  current  annual  income?”  That  might  
be the sum of annual salary and other annual income.  
2 Vanguard  Retirement  Income  Calculator  asks  for  “how  much  have  you  already  saved  for  
retirement?”  That  might  be  the  sum  of  savings  in  retirement  plans  and  other  taxable  accounts. 
3 T. Rowe Price Retirement Income Calculator asks for balances in 401(k), 403(b), IRA, Roth IRA, Keogh, 
any taxable accounts, etc.  
4 Merrill  Edge  Personal  Retirement  Calculator  asks  for  “how  much  have  you  saved  towards  your  
retirement to date? Include 401(k)s, 403(b)s, IRAs and any matching employer  contributions.” 
5 Vanguard  Retirement  Income  Calculator  asks  for  “how  much  do  you  save  annually  for  retirement?”  
That might be the sum of retirement plan contributions and other taxable retirement savings.  
6 T. Rowe Price Retirement Income Calculator asks for both workplace contributions and other 
contributions.  
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Although not all selected programs include everything as input variables, they 

have their own assumptions on variables like salary increase rates, inflation rate, 

retirement plan allocation, life expectancy, etc. Table 4.2 shows the default 

assumptions for variables that are important to consider when calculating retirement 

income.  

Table 4. 2 - Assumptions of Selected Retirement Planning Software/Calculators 

Assumptions/Tools Guided 
Choice 

Vanguard 
Retirement 
Income 
Calculator 

T. Rowe 
Price 

Fidelity 
Retirement 
Quick Check 

Merrill Edge 

Salary Growth Rate --- --- 3% 4% 2.5%* 
Inflation Rate --- 3% 3% 2.5% 2.5%* 
Retirement Plan 
Allocation ** --- 

33% Stock* 
34% Bonds* 
22% Cash* 

Recommende
d Asset 
Allocation1 

Recommende
d Asset 
Allocation2 

Life Expectancy --- --- 95* Depends*3 93* 
Replacement Ratio --- 85%* 75% 85%* 85%* 
Expected Rates of 
Return --- 5%* --- --- --- 

Monte Carlo Analysis  --- --- 1000 250 1000 
Dollar Value Today Today Today Future Today 
Pre-tax v.s. After-tax After-tax Pre-tax Pre-tax After-tax Pre-tax 
Investment Expenses --- --- 0.7%   Stock 

0.6%   Bonds 
0.55% Cash 

Not included --- 

Rebalance --- --- Monthly 
basis 

Annual basis --- 

Required Minimum 
Distributions (RMDs) 

--- --- Included Included --- 

 
--- No information provided 
*   Provide default assumptions and changeable by users 
** No default assumptions and require inputs by users 

                                                 
1 Fidelity Retirement Quick Check recommends following asset allocation: All short term: 0% stocks, 
0% bonds, 100% short term. Conservative: 20% stocks, 50% bonds, 30% short term. Balanced: 50% 
stocks, 40% bonds, 10% short term. Growth: 70% stocks, 25% bonds, 5% short term. Aggressive 
Growth: 85% stocks, 15% bonds, 0% short term. All Stock: 100% stocks, 0% bonds, 0% short term. 
Users can change asset allocation by connect to a Fidelity retirement account but cannot choose other 
asset allocation as they wish.  
2 Merrill Edge Personal Retirement Calculator recommends following asset allocation: Conservative: 
25% equity, 50% fixed income, 25% cash. Moderately Conservative: 45% equity, 45% fixed income, 
10% cash. Moderate: 65% equity, 30% fixed income, 5% cash. Moderately Aggressive: 75% equity, 20% 
fixed income, 5% cash. Aggressive: 85% equity, 15% fixed income, 0% cash.  
3 Fidelity Retirement Quick Check uses different default assumption on life  expectancy  based  on  users’  
age and sex. 
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Outputs 
Each of selected retirement planning software/calculators has its own way to 

present  the  output  based  on  users’  input  information.  Most  of  them  use  bar  charts  to  

show the difference between projected monthly retirement income and estimated 

monthly retirement income need. Table 4.3 shows a summary of outputs among 

selected retirement planning software/calculators. We choose the most common 

outputs for comparison purposes later in this paper. 

Table 4. 3 - Output Summary of Selected Retirement Planning Software/Calculators 

Outputs/Tools Guided 
Choice 

Vanguard 
Retirement 
Income 
Calculator 

T. Rowe 
Price 

Fidelity 
Retirement 
Quick 
Check 

Merrill 
Edge 

What You May Have      
    Weak Market √   √ √ 
    Average Market √ √ √ √ √ 
    Strong Market √     
What You Will Need  √ √ √ √ 
Target Retirement Wealth    √ √ 

Life Scenarios Analyzed 
Four input variables are included by all selected software/calculators: age, 

retirement age, annual salary, and current retirement saving balance (See Table 4.1).  

In order to compare the results from selected software/calculators, we create following 

life scenarios using the four common input variables. In this way, we ensure the input 

information is consistent among all selected software/calculators.  

Scenario 1: Single young man with starting salary and no retirement saving. 

Jon is a single young man who is 25 years old. His annual salary is $40,000 

and he has no retirement savings currently. Jon plans to retirement at age 65.  

Scenario 2: Married couple with mid-income and some retirement savings. 

Judy  and  Alex  are  both  age  35.  They  are  married  and  have  3  children.  Judy’s  

annual  salary  is  $40,000  and  Alex’s  annual  salary  is  $35,000.  Judy  currently  has  

$20,000 saved in her 401(k) and Alex has $5,000 saved in his 401(k). Both of them 

plan to retirement at age 65.  
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Scenario 3: Mid-age single woman with above average income and some 

retirement savings.  

Susan is a 45 years old single woman. Her annual salary is $100,000 and she 

has $50,000 saved in her retirement plan. Susan plans to retirement at age 65.  

Scenario 4: Elder married couple with above average income and retirement 

savings.  

Michelle and Nick are both ages 55. They are married but have no children. 

Michelle’s  annual  salary  is  $80,000  and  Nick’s  annual  salary  is  $75,000.  Michelle's  

current saving is $100,000 and Nick's current saving is $80,000. Both of them plan to 

retirement at age 65.  

It is important to know that different software has different methodology and 

assumptions. Some of them are default and are not changeable while others are 

changeable as part of the input. For the assumptions that we can change, we use the 

following assumptions for all selected software/calculators so we can be as consistent 

as possible on the scenario testing. We assume that social security benefit start age is 

67, life expectancy is 95, and replacement ratio is 85% of current income. 

Additionally, we assume the tax filing status is married filing jointly for married 

couple and state residence is Texas (no state income tax). Expected rate of return is 

5% for the ones that allow us to input a percentage. We use program estimate for 

social security benefit. For asset allocation, we use 70% stock, 25% bonds, and 5% 

short-term for scenario testing with variation on annual income and current retirement 

saving balance. Other detailed methodology and assumptions for each of selected 

software/calculators will be addressed in discuss and results section.  

Results 
In order to get a comparable result, we keep the input and general assumption 

as consistent as possible when testing the life scenarios among selected retirement 

planning programs. We first input the original scenario information as described in 

previous section. Then we change the annual income and current retirement saving 

balance but keep everything else the same. Since common outputs for all five selected 
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programs are estimated monthly retirement income that an individual may have under 

average market condition, we record the estimated monthly retirement income that an 

individual may have in the first table for every scenario. Moreover, four out of five 

selected programs provide estimated retirement income that an individual may need as 

part of their retirement planning recommendations. We record the estimated monthly 

retirement income needs with variations on annual income in the second table for 

every scenario. And last, we record the estimated retirement income that an individual 

may have with variations on asset allocation in the third table for each scenario.  

In Table 4.4, single young man Jon is expected to have monthly retirement 

income from a range of $0 to $2,241 based on results from different software. Guided 

Choice Quick Advice Tool (GCQAT) and T. Rowe Price Retirement Income 

Calculator  (TRPRIC)  have  very  similar  result  for  Jon’s  estimated  monthly  retirement  

income, which is around $1,200. Vanguard Retirement Income Calculator (VRIC) 

generates a slightly higher number $1,339. Fidelity Retirement Quick Check (FRQC) 

indicates $0 projected monthly retirement income while Merrill Edge Personal 

Retirement Calculator (MEPRC) estimates $2,241. In general, estimated monthly 

retirement income increases as annual income increases for any given current saving 

level among all tested programs. For any given current saving level, highest to lowest 

ratio from results are bigger for lowest and highest annual income, comparing to 

middle level annual income scenarios. The ratio also gets slightly bigger in general as 

current saving level goes up. It is worth mentioning FRQC has $0 estimated monthly 

retirement income for all scenarios that current saving balance is $0. MEPRC tends to 

give a much higher estimate compare to the other program. On average, the highest 

estimate is twice as much as the lowest estimate in Table 4.4.  

Further, estimated monthly retirement income that Jon may need is showed in 

Table 4.5. VRIC and MEPRC have same estimated monthly retirement income need 

for all income scenarios. TRPRIC indicates $2,500 for Jon’s  monthly  retirement  

income need and recommends lowest estimations for all income scenarios. FRQC 

indicates  $4,157,  which  is  1.66  times  TRPRIC’s  estimation.  FRQC  has  highest  
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estimation for all income scenarios. Highest to lowest ratio gets smaller when annual 

income decreases. On average, the highest estimate is 1.63 times the lowest estimate.  

For scenario 1, Jon is a single young man with no retirement saving at all. 

Table 4.6 shows the estimated monthly retirement income results from hypothetic 

scenarios with variation in current savings and asset allocation. If Jon has $5,000 as 

current retirement saving and has 100% in cash, GCQAT and TRPRIC recommend 

that he will have about $1,220 monthly retirement income. However, FRQC thinks 

that Jon will only have $309 monthly retirement income, which is only one-fourth of 

GCQAT  and  TRPRIC’s  estimate.  For  $5,000  current  saving  testing,  highest  to  lowest  

ratio decreases when percentages in stock increase from 0% to 50%. And the highest 

to lowest ratio increases when percentages in stock increases from 50% to 100%. Over 

all, the average highest to lowest ratio is about 1.43 for all tested scenarios with 

variation in current savings and asset allocation with the maximum of 3.9 and the 

minimum of 1.01.  

Table 4. 4 - Scenario 1: Estimated Monthly Retirement Income with Variation in Annual 
Income and Current Saving 

Annual 
Income 

Current 
Saving 

Monthly Retirement Income You May Have 
Guided 
Choice 

Vanguard T. Rowe 
Price 

Fidelity 
Retireme
nt Quick 

Check 

Merrill 
Edge 

Highest/L
owest 
Ratio 

$40,000 $0 $1,215 $1,339 $1,204 $0 $2,241 - 
$25,000 $0 $927 $992 $863 $0 $1,663 - 
$50,000 $0 $1,414 $1,570 $1,431 $0 $2,625 - 
$75,000 $0 $1,704 $1,961 $1,878 $0 $3,290 - 

$100,000 $0 $1,888 $2,232 $2,144 $0 $3,741 - 
$25,000 $25,000 $1,272 $1,172 $1,141 $1,769 $2,129 1.87 
$50,000 $25,000 $1,746 $1,750 $1,704 $2,397 $3,091 1.81 
$75,000 $25,000 $2,025 $2,141 $2,163 $2,729 $3,756 1.85 

$100,000 $25,000 $2,200 $2,412 $2,428 $2,913 $4,207 1.91 
$25,000 $50,000 $1,616 $1,352 $1,422 $2,640 $2,594 1.95 
$50,000 $50,000 $2,078 $1,930 $1,985 $3,293 $3,557 1.84 
$75,000 $50,000 $2,345 $2,321 $2,444 $3,608 $4,222 1.82 

$100,000 $50,000 $2,511 $2,592 $2,709 $3,780 $4,672 1.86 
$25,000 $75,000 $1,961 $1,532 $1,701 $3,463 $2,232 2.26 
$50,000 $75,000 $2,410 $2,110 $2,264 $4,039 $4,023 1.91 
$75,000 $75,000 $2,666 $2,501 $2,723 $4,348 $4,688 1.87 

$100,000 $75,000 $2,823 $2,772 $2,988 $4,522 $5,138 1.85 
$25,000 $100,000 $2,305 $1,711 $1,979 $4,284 $3,526 2.50 
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$50,000 $100,000 $2,742 $1,570 $2,542 $4,735 $4,489 3.02 
$75,000 $100,000 $2,986 $2,680 $3,001 $4,987 $5,153 1.92 

$100,000 $100,000 $3,135 $2,951 $3,266 $5,131 $5,604 1.90 
 
Table 4. 5 - Scenario 1: Estimated Monthly Retirement Income Needs with Variation in 
Annual Income 

Annual Income Monthly Retirement Income You May Need 
Vanguard T. Rowe 

Price 
Fidelity 

Retirement 
Quick Check 

Merrill Edge Highest/Low
est Ratio 

$40,000 $2,833 $2,500 $4,157 $2,833 1.66 
$25,000 $1,771 $1,562 $2,753 $1,771 1.76 
$50,000 $3,542 $3,125 $5,093 $3,542 1.63 
$75,000 $5,313 $4,688 $7,359 $5,313 1.57 

$100,000 $7,083 $6,250 $9,606 $7,083 1.54 
 
Table 4. 6 - Scenario 1: Estimated Monthly Retirement Income with Variation in Asset 
Allocation and Current Saving 

Current 
Saving 

Asset Allocation Monthly Retirement Income You May Have 
Stock Bond Short-

term 
Guided 
Choice 

T. Rowe 
Price 

Fidelity 
Retirement 

Quick 
Check 

Highest/Lo
west Ratio 

$5,000 0% 0% 100% $1,227 $1,224 $309 3.97 
$5,000 20% 50% 30% $1,249 $1,240 $667 1.87 
$5,000 50% 40% 10% $1,270 $1,251 $1,229 1.03 
$5,000 70% 25% 5% $1,282 $1,261 $1,416 1.12 
$5,000 85% 15% 0% $1,293 $1,266 $1,464 1.16 
$5,000 100% 0% 0% $1,300 $1,266 $1,498 1.18 

$10,000 0% 0% 100% $1,238 $1,242 $608 2.04 
$10,000 20% 50% 30% $1,282 $1,274 $1,272 1.01 
$10,000 50% 40% 10% $1,324 $1,299 $1,501 1.16 
$10,000 70% 25% 5% $1,349 $1,314 $1,609 1.22 
$10,000 85% 15% 0% $1,370 $1,324 $1,697 1.28 
$10,000 100% 0% 0% $1,384 $1,324 $1,772 1.34 
$15,000 0% 0% 100% $1,249 $1,260 $888 1.42 
$15,000 20% 50% 30% $1,315 $1,303 $1,434 1.10 
$15,000 50% 40% 10% $1,378 $1,347 $1,636 1.21 
$15,000 70% 25% 5% $1,416 $1,369 $1,807 1.32 
$15,000 85% 15% 0% $1,447 $1,384 $1,956 1.41 
$15,000 100% 0% 0% $1,468 $1,384 $2,067 1.49 
$20,000 0% 0% 100% $1,261 $1,279 $1,164 1.10 
$20,000 20% 50% 30% $1,348 $1,337 $1,498 1.12 
$20,000 50% 40% 10% $1,432 $1,399 $1,778 1.27 
$20,000 70% 25% 5% $1,483 $1,424 $1,998 1.40 
$20,000 85% 15% 0% $1,524 $1,444 $2,184 1.51 
$20,000 100% 0% 0% $1,552 $1,449 $2,336 1.61 
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Recall in scenario 2, Judy and Alex are married couple in their mid-age with 

some retirement savings. VRIC estimates their monthly retirement income to be 

$2,094 while MEPRC estimates this number to be $4,195. GCQAT, TRPRIC, and 

FRQC estimates around  $2,500  as  Judy  and  Alex’s  monthly  retirement  income.  For  

any given combined current saving for this couple, variation in estimated monthly 

retirement income is bigger when combined annual income is very low or very high, 

comparing to middle level combined annual income scenarios. On average, the highest 

estimation is about twice as much as the lowest estimation. Again, FRQC projects $0 

estimated monthly retirement income for scenarios with $0 combined current saving 

balance.  

Given  Judy  and  Alex’s  current annual income, FRQC recommends $6,920 as 

Judy  and  Alex’s  monthly  retirement  income  need  while  TRPRIC  recommends  this  

number to be $4,688 (See Table 4.8). In general, variations in estimated monthly 

retirement income need for Judy and Alex decreases when combined annual income 

increases. Average highest to lowest ratio is 1.64 with a maximum of 2.27 and a 

minimum of 1.43. When asset allocation changes from 0% stock to 100% stock, 

GCQAT and TRPRIC have slight difference on estimated monthly retirement income 

needs while FRQC has estimations from $1,380 to $3,027. Highest to lowest ratio is 

1.74 when asset allocation is 0% in stock, 0% in bonds, and 100% in short-term, 

which is the biggest among all scenarios.  

Table 4. 7 - Scenario 2: Estimated Monthly Retirement Income with Variation in Annual 
Income and Current Saving 

Combin
ed 

Annual 
Income 

Combin
ed 

Current 
Saving 

Monthly Retirement Income You May Have 
Guided 
Choice 

Vanguard T. Rowe 
Price 

Fidelity 
Retireme
nt Quick 

Check 

Merrill 
Edge 

Highest/L
owest 
Ratio 

$75,000 $25,000 $2,390 $2,094 $2,523 $2,788 $4,195 2.00 
$25,000 $0 $1,237 $982 $1,629 $0 $2,053 - 
$50,000 $0 $1,655 $1,549 $1,744 $0 $2,888 - 
$75,000 $0 $2,060 $1,946 $2,430 $0 $3,727 - 

$100,000 $0 $2,458 $2,212 $2,888 $0 $4,557 - 
$25,000 $25,000 $1,541 $1,130 $1,832 $2,143 $2,359 2.09 
$50,000 $25,000 $1,958 $1,697 $1,947 $2,144 $3,194 1.88 
$75,000 $25,000 $2,364 $2,094 $2,633 $3,007 $4,032 1.93 
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$100,000 $25,000 $2,767 $2,360 $3,091 $3,459 $4,862 2.06 
$25,000 $50,000 $1,808 $1,279 $2,034 $2,761 $2,665 2.16 
$50,000 $50,000 $2,211 $1,846 $2,149 $2,759 $3,499 1.90 
$75,000 $50,000 $2,609 $2,243 $2,835 $3,615 $4,338 1.93 

$100,000 $50,000 $3,006 $2,509 $3,293 $4,044 $5,168 2.06 
$25,000 $75,000 $2,075 $1,427 $2,238 $3,350 $2,970 2.35 
$50,000 $75,000 $2,464 $1,994 $2,353 $3,350 $3,805 1.91 
$75,000 $75,000 $2,853 $2,391 $3,039 $4,192 $4,644 1.94 

$100,000 $75,000 $3,244 $2,657 $3,497 $4,620 $5,473 2.06 
$25,000 $100,000 $2,342 $1,576 $2,442 $3,894 $3,276 2.47 
$50,000 $100,000 $2,718 $2,143 $2,557 $3,904 $4,110 1.92 
$75,000 $100,000 $3,097 $2,540 $3,243 $4,764 $4,949 1.95 

$100,000 $100,000 $3,481 $2,806 $3,701 $5,153 $5,779 2.06 
 
Table 4. 8 - Scenario 2: Estimated Monthly Retirement Income Needs with Variation in 
Annual Income 

Combined 
Annual 
Income 

Monthly Retirement Income You May Need 
Vanguard T. Rowe Price Fidelity 

Retirement 
Quick Check 

Merrill Edge Highest/Lowe
st Ratio 

$75,000 $5,313 $4,688 $6,920 $5,667 1.48 
$25,000 $1,771 $1,562 $2,511 $3,542 2.27 
$50,000 $3,542 $3,125 $4,805 $3,542 1.54 
$75,000 $5,313 $4,688 $6,920 $5,313 1.48 

$100,000 $7,083 $6,250 $8,944 $7,083 1.43 
 
Table 4. 9 - Scenario 2: Estimated Monthly Retirement Income with Variation in Asset 
Allocation 

Asset Allocation Monthly Retirement Income You May Have 
Stock Bond Short-

term 
Guided 
Choice 

T. Rowe Price Fidelity 
Retirement 

Quick Check 

Highest/Lowe
st Ratio 

0% 0% 100% $2,139 $2,403 $1,380 1.74 
20% 50% 30% $2,259 $2,455 $2,483 1.10 
50% 40% 10% $2,345 $2,502 $2,671 1.14 
70% 25% 5% $2,390 $2,523 $2,788 1.17 
85% 15% 0% $2,420 $2,536 $2,926 1.21 

100% 0% 0% $2,448 $2,536 $3,027 1.24 
 

In scenario 3, Susan is a single mid-age woman with above average annual 

income and some retirement savings.  Given  Susan’s  information,  MEPRC  estimates  

she may have $3,166 monthly retirement income while GCQAT estimates this number 

to be $2,195 (See Table 4.10).  Average  highest  to  lowest  ratio  regarding  to  Susan’s  

estimated monthly retirement income is 1.41. The highest to lowest ratios are very 
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consistent for all scenarios with variation in annual income and current savings. 

Moreover, estimated monthly retirement income need is $6,250 from TRPRIC and 

$7,880 from FRQC (See Table 4.11). VRIC and MEPRC have both estimated $7,083 

for  Susan.  Average  highest  to  lowest  ratio  on  Susan’s  monthly  retirement  income  need  

is 1.32 for all scenarios with variation in annual income. Also, the variations become 

smaller as annual income increases. Interestingly, estimations on Susan’s  monthly  

retirement income are quite similar with variations in asset allocation (See Table 

4.12). Additionally, variations increases slowly when asset allocation changes from 

0% stock to 100% stock.  

Table 4. 10 - Scenario 3: Estimated Monthly Retirement Income with Variation in 
Annual Income and Current Saving 

Annual 
Income 

Current 
Saving 

Monthly Retirement Income You May Have 
Guided 
Choice 

Vanguard T. Rowe 
Price 

Fidelity 
Retireme
nt Quick 

Check 

Merrill 
Edge 

Highest/L
owest 
Ratio 

$100,000 $50,000 $2,195 $2,379 $2,457 $2,643 $3,166 1.44 
$25,000 $0 $927 $940 $861 $0 $1,221 - 
$50,000 $0 $1,414 $1,466 $1,420 $0 $1,913 - 
$75,000 $0 $1,704 $1,888 $1,881 $0 $2,437 - 

$100,000 $0 $1,888 $2,134 $2,143 $0 $2,761 - 
$25,000 $25,000 $1,097 $1,062 $1,021 $1,132 $1,424 1.39 
$50,000 $25,000 $1,578 $1,588 $1,580 $1,793 $2,115 1.34 
$75,000 $25,000 $1,863 $2,010 $2,041 $2,109 $2,639 1.42 

$100,000 $25,000 $2,041 $2,256 $2,303 $2,290 $2,963 1.45 
$25,000 $50,000 $1,267 $1,185 $1,175 $1,508 $1,626 1.38 
$50,000 $50,000 $1,741 $1,711 $1,734 $2,138 $2,318 1.35 
$75,000 $50,000 $2,021 $2,133 $2,195 $2,460 $2,842 1.41 

$100,000 $50,000 $2,195 $2,379 $2,457 $2,643 $3,166 1.44 
$25,000 $75,000 $1,437 $1,307 $1,336 $1,855 $1,829 1.42 
$50,000 $75,000 $1,905 $1,833 $1,895 $2,503 $2,521 1.38 
$75,000 $75,000 $2,179 $2,255 $2,356 $2,814 $3,044 1.40 

$100,000 $75,000 $2,349 $2,501 $2,618 $2,988 $3,369 1.43 
$25,000 $100,000 $1,607 $1,430 $1,494 $2,179 $2,032 1.52 
$50,000 $100,000 $2,069 $1,956 $2,053 $2,833 $2,723 1.45 
$75,000 $100,000 $2,337 $2,378 $2,514 $3,155 $3,247 1.39 

$100,000 $100,000 $2,503 $2,624 $2,776 $3,324 $3,571 1.43 
 
 
 
 



Texas Tech University, Qianwen Bi, May 2015 
 

 100 

Table 4. 11 - Scenario 3: Estimated Monthly Retirement Income Needs with Variation in 
Annual Income 

Annual Income Monthly Retirement Income You May Need 
Vanguard T. Rowe 

Price 
Fidelity 

Retirement 
Quick Check 

Merrill Edge Highest/Low
est Ratio 

$100,000 $7,083 $6,250 $7,880 $7,083 1.26 
$25,000 $1,771 $1,562 $2,214 $1,771 1.42 
$50,000 $3,542 $3,125 $4,202 $3,542 1.34 
$75,000 $5,313 $4,688 $6,130 $5,313 1.31 

$100,000 $7,083 $6,250 $7,880 $7,083 1.26 
 
Table 4. 12 - Scenario 3: Estimated Monthly Retirement Income with Variation in Asset 
Allocation 

Asset Allocation Monthly Retirement Income You May Have 
Stock Bond Short-

term 
Guided 
Choice 

T. Rowe Price Fidelity 
Retirement 

Quick Check 

Highest/Lowe
st Ratio 

0% 0% 100% $1,986 $2,307 $2,220 1.16 
20% 50% 30% $2,076 $2,377 $2,345 1.14 
50% 40% 10% $2,152 $2,434 $2,529 1.18 
70% 25% 5% $2,195 $2,457 $2,643 1.20 
85% 15% 0% $2,221 $2,471 $2,764 1.24 

100% 0% 0% $2,247 $2,474 $2,859 1.27 
 

In scenario 4, Michelle and Nick are a married older couple with above 

average annual income and retirement savings. FRQC and MEPRC estimate Michelle 

and Nick may have about $5,100 monthly retirement income while VRIC estimate this 

number to be around $3,000 (See Table 4.13). Considering all tested scenarios with 

variation in annual combined income and current saving, we find that average highest 

to lowest ratio on results from selected programs is about 1.66. For any given 

combined current saving level, we find the variation becomes bigger when combined 

annual income increases. VRIC generates lower estimates compare to other programs 

while FRQC and MEPRC tend to generate higher estimates in general. Given Michelle 

and  Nick’s  information,  MEPRC  recommends  their  monthly  retirement  income  goal  to  

be $11,333 while TRPRIC recommends this number to be $9,688 (See Table 4.14). 

When we change scenario 4 with different combined annual income, variations among 

results from all selected programs are not big----average highest to lowest ratio is 

about 1.13. When we change asset allocation for Michelle and Nick from 0% stock to 
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100% stock, we find that there is a slightly increasing trend on variations of estimated 

monthly retirement income (See Table 4.15).  

Table 4. 13 - Scenario 4: Estimated Monthly Retirement Income with Variation in 
Annual Income and Current Saving 

Combin
ed 

Annual 
Income 

Combin
ed 

Current 
Saving 

Monthly Retirement Income You May Have 
Guided 
Choice 

Vanguard T. Rowe 
Price 

Fidelity 
Retireme
nt Quick 

Check 

Merrill 
Edge 

Highest/L
owest 
Ratio 

$155,000 $180,000 $4,039 $3,054 $4,632 $5,103 $5,102 1.67 
$75,000 $0 $2,091 $1,798 $2,356 $0 $2,572 - 

$100,000 $0 $2,495 $2,015 $2,792 $0 $3,112 - 
$125,000 $0 $2,847 $2,211 $3,446 $0 $3,666 - 
$150,000 $0 $3,022 $2,313 $3,728 $0 $4,087 - 
$175,000 $0 $3,212 $2,360 $4,034 $0 $4,343 - 
$200,000 $0 $3,365 $2,374 $4,240 $0 $4,602 - 

$75,000 $50,000 $2,408 $2,000 $2,595 $2,843 $2,825 1.42 
$100,000 $50,000 $2,815 $2,217 $3,031 $3,272 $3,366 1.52 
$125,000 $50,000 $3,171 $2,413 $3,685 $3,335 $3,920 1.62 
$150,000 $50,000 $3,347 $2,515 $3,967 $3,324 $4,341 1.73 
$175,000 $50,000 $3,540 $2,562 $4,273 $3,309 $4,596 1.79 
$200,000 $50,000 $3,692 $2,576 $4,479 $3,301 $4,855 1.88 

$75,000 $75,000 $2,540 $2,101 $2,709 $3,061 $2,951 1.46 
$100,000 $75,000 $2,944 $2,318 $3,145 $3,493 $3,492 1.51 
$125,000 $75,000 $3,298 $2,514 $3,799 $3,920 $4,046 1.61 
$150,000 $75,000 $3,471 $2,616 $4,081 $4,135 $4,467 1.71 
$175,000 $75,000 $3,664 $2,663 $4,387 $4,485 $4,723 1.77 
$200,000 $75,000 $3,815 $2,677 $4,593 $4,486 $4,982 1.86 

$75,000 $100,000 $2,671 $2,202 $2,826 $3,259 $3,078 1.48 
$100,000 $100,000 $3,072 $2,419 $3,262 $3,707 $3,619 1.53 
$125,000 $100,000 $3,424 $2,615 $3,916 $4,145 $4,173 1.60 
$150,000 $100,000 $3,596 $2,717 $4,198 $4,353 $4,594 1.69 
$175,000 $100,000 $3,788 $2,764 $4,504 $4,713 $4,850 1.75 
$200,000 $100,000 $3,937 $2,778 $4,710 $4,713 $5,108 1.84 

$75,000 $125,000 $2,802 $2,303 $2,944 $3,500 $3,205 1.52 
$100,000 $125,000 $3,200 $2,520 $3,380 $3,908 $3,745 1.55 
$125,000 $125,000 $3,549 $2,716 $4,034 $4,342 $4,299 1.60 
$150,000 $125,000 $3,720 $2,818 $4,316 $4,566 $4,720 1.67 
$175,000 $125,000 $3,912 $2,865 $4,622 $4,942 $4,976 1.74 
$200,000 $125,000 $4,059 $2,879 $4,828 $4,939 $5,235 1.82 

$75,000 $150,000 $2,933 $2,404 $3,061 $3,726 $3,331 1.55 
$100,000 $150,000 $3,327 $2,621 $3,497 $4,144 $3,872 1.58 
$125,000 $150,000 $3,675 $2,817 $4,151 $4,541 $4,426 1.61 
$150,000 $150,000 $3,844 $2,919 $4,433 $4,759 $4,847 1.66 
$175,000 $150,000 $4,035 $2,966 $4,739 $5,132 $5,103 1.73 
$200,000 $150,000 $4,181 $2,980 $4,945 $5,128 $5,362 1.80 

$75,000 $175,000 $3,064 $2,505 $3,179 $3,959 $3,458 1.58 
$100,000 $175,000 $3,455 $2,722 $3,615 $4,378 $3,999 1.61 
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$125,000 $175,000 $3,800 $2,918 $4,269 $4,789 $4,553 1.64 
$150,000 $175,000 $3,968 $3,020 $4,551 $4,988 $4,974 1.65 
$175,000 $175,000 $4,158 $3,067 $4,857 $5,322 $5,229 1.74 
$200,000 $175,000 $4,302 $3,081 $5,063 $5,330 $5,488 1.78 

$75,000 $200,000 $3,195 $2,606 $3,297 $4,182 $3,584 1.60 
$100,000 $200,000 $3,582 $2,823 $3,733 $4,603 $4,125 1.63 
$125,000 $200,000 $3,925 $3,019 $4,387 $5,014 $4,679 1.66 
$150,000 $200,000 $4,092 $3,121 $4,669 $5,223 $5,100 1.67 
$175,000 $200,000 $4,281 $3,168 $4,975 $5,568 $5,356 1.76 
$200,000 $200,000 $4,423 $3,182 $5,181 $5,573 $5,615 1.76 

 

Table 4. 14 - Scenario 4: Estimated Monthly Retirement Income Needs with Variation in 
Annual Income 

Combined 
Annual Income 

Monthly Retirement Income You May Need 
Vanguard T. Rowe 

Price 
Fidelity 

Retirement 
Quick Check 

Merrill Edge Highest/Low
est Ratio 

$155,000 $10,979 $9,688 $10,287 $11,333 1.17 
$75,000 $5,313 $4,688 $5,405 $5,313 1.15 

$100,000 $7,083 $6,250 $6,972 $7,083 1.13 
$125,000 $8,854 $7,812 $8,486 $8,854 1.13 
$150,000 $10,625 $9,375 $9,996 $10,625 1.13 
$175,000 $12,396 $10,938 $11,449 $12,396 1.13 
$200,000 $14,167 $12,500 $12,903 $14,167 1.13 

 
Table 4. 15 - Scenario 4: Estimated Monthly Retirement Income with Variation in Asset 
Allocation 

Asset Allocation Monthly Retirement Income You May Have 
Stock Bond Short-

term 
Guided 
Choice 

T. Rowe Price Fidelity 
Retirement 

Quick Check 

Highest/Lowe
st Ratio 

0% 0% 100% $3,499 $4,327 $4,373 1.25 
20% 50% 30% $3,766 $4,480 $4,644 1.23 
50% 40% 10% $3,950 $4,590 $4,948 1.25 
70% 25% 5% $4,039 $4,632 $5,103 1.26 
85% 15% 0% $4,099 $4,648 $5,234 1.28 

100% 0% 0% $4,133 $4,639 $5,344 1.29 
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Discussion and Implication 
The primary goal of retirement plan providers offering online retirement 

planning software/calculators is to help individuals to make better retirement 

decisions. These interactive tools are supposed to present retirement planning related 

information in a format that is easily understood by employees (Cummings and Finke, 

2014). The majority of the online retirement planning software/calculators, however, 

are vague on how they calculate estimated retirement income an individual may have, 

estimated retirement income an individual may need, and target retirement wealth an 

individual should have saved by retirement age. Two out of five selected technologies 

have no explanations on their methodology, assumptions, or concepts used in the 

calculations. The results from our analysis show that variation exists among selected 

retirement planning software/calculators using the same life scenarios. These 

differences in estimated retirement savings needs can result in systematic differences 

in retirement outcomes among employees because of differences in assumptions used 

to estimate optimal savings rates. 

Why are the results so different for the same life scenarios? The theoretical 

framework shows us what factors should be considered when we calculate retirement 

income. Using the methodology and assumptions provided by the selected retirement 

planning software/calculators, along with input variables asked, we might be able to 

explain where some of these output variations come from.  

First of all, we use 4 common input variables to create our life scenarios. They 

are current age, retirement age, annual income, and current retirement saving balance. 

According to our theoretical framework, all of them have a direct impact on estimated 

retirement income need calculation. According to the household optimal retirement 

saving equation (7), other factors such as life expectancy, expected future income, 

other retirement income, assets to be bequeathed, expected rates of return on assets, 

rates of inflation, and tax rates are also play an important role in retirement planning 

calculations. From Table 1, we can see that not every selected retirement planning 

software/calculators include all factors as input variables. Some of them are 
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changeable by users while some others are set up with default assumptions only (See 

Table 4.2).  

Life Expectancy 
Among selected retirement planning software/calculators, only Fidelity 

Retirement Quick Check, T. Rowe Price, and Merrill Edge ask life expectancy or 

planning horizon as an input. Although users can input planning to a specific age, 

Fidelity  uses  a  default  that  depends  on  users’  age  and  sex,  T.  Rowe  price  uses  95  

years, and Merrill Edge uses 93 years. This default number might be important to 

users who have no clue what life expectancy is. GuidedChoice and Vanguard 

Retirement Income Calculator do not have an input for life expectancy or planning 

horizon and they have no methodology or assumptions that we can use to assess them.  

Life expectancy determines the length of retirement stage in equation (7). This 

number is associated with longevity risk. Using a single number for expected years in 

retirement hides the nature of longevity risk; if the assets last longer than the life 

expectancy, the result is usually interpreted as zero longevity risk (Sondergeld et al., 

2003). Indeed, annuitization could be a valuable method that one should consider to 

hedge against longevity risk. However, the low participation rate in annuities is still a 

puzzle in retirement planning (Benartzi et al., 2011). None of the selected programs 

recommend that users purchase annuities, but three out of five allow users to input 

other retirement income as part of retirement income calculation. In other words, most 

free online retirement planning software do a poor job of providing annuitization 

education to users.   

In our study, we assume life expectancy or planning horizon to be 95 for 

software that allows us to use our own assumptions. Since two out of five selected 

programs provide no information on what default number has been used, this may 

cause the variation in estimated monthly retirement income.  

Expected Future Income and Inflation Rate 
Expected future income determines the financial resources that can be 

accumulated throughout the earning stage. It has a significant impact on calculating 
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what a retiree should consume in retirement. Among selected retirement planning 

software/calculators, only Merrill Edge lets users input their expected salary growth 

rate and its default is the same as the  tool’s default inflation rate of 2.5% (if user 

changes the inflation rate, the salary growth rate will be changed as well). Fidelity 

Retirement  Quick  Check  estimates  salary  growth  rate  as  the  tool’s  inflation  rate  plus  

1.5%. Since it has an unchangeable default inflation rate of 3%, the salary growth rate 

is 4%. T. Rowe Price uses a 3% for both salary growth rate and inflation rate for all 

users. The others have no information on how they handle this factor.  

According to the theoretical framework, expected future income determines 

the total discounted resources an individual can have. Small differences in the salary 

growth rate and inflation rate will cause a significant variation in lifetime financial 

resources. Since Fidelity Retirement Quick Check uses the highest default salary 

growth rate, this may be the reason why it generates high estimations on estimated 

monthly retirement income for all scenarios that we tested.  

Other Retirement Income 
Social security is an important source of retirement income outside of an 

individual’s retirement plan distributions. All selected retirement planning 

software/calculators include an estimated social security benefit either from the 

program estimation or direct users to official Social Security website, with the 

exception of GuidedChoice. Vanguard, T. Rowe Price, and Fidelity provide the 

estimated Social Security benefit as a default, but users can change it based on their 

own calculations. Merrill Edge gives you the option to include Social Security but 

does not indicate the specific amount. Moreover, only Fidelity lets users input the age 

that they want to start receiving Social Security benefits. The age at which a retiree 

starts receiving Social Security benefits has a significant impact on the amount. 

According to Social Security’s  official  website,  benefits  could  be  reduced  by  30%  for  

people who were born after 1959 and choose to start benefits at age 62 instead of full 

retirement age (Social Security Administration, 2015). In our study, we use the 

programs’  estimation  of Social Security benefit amount and use 67 as beginning age at 
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which benefits are initiated if asked in the program. Unfortunately, we observe 

variations in estimated Social Security amount across selected programs. Although we 

choose to include Social Security benefit for all selected programs, Fidelity 

Retirement Quick Check seems to not include it as part of its estimation on monthly 

retirement income that a user could have. In Table 3.1, we can see that for scenarios 

with $0 current retirement saving balance, Fidelity estimates $0 monthly retirement 

income. Additionally, accurate Social Security benefit amounts should be determined 

by different pay patterns over the lifetime. Since most of the selected programs 

calculate Social Security benefits based on users’  age,  full  retirement  age,  and  a  single  

year of earnings, the estimations could be inaccurate when included as part of 

expected retirement income.  

Three out of five selected programs allow users to input other retirement 

income such as pensions, annuitized income, part-time job salary in retirement, etc. 

This input should not affect our testing results because none of the four scenarios have 

information regarding retirement income other than the Social Security benefit. 

However, other retirement income will decrease the amount that individuals need to 

save for their retirement based on our theoretical framework. 

Other Expenses and Assets to Be Bequeathed 
None of the selected programs indicate the amount that users want to leave in 

the form of a bequest. Fidelity Retirement Quick Check is the only one that allows 

users to enter financial events or expenses, which could be used to input bequest goals. 

According to the theoretical framework, assets to be bequeathed at the end of a 

planning period are critical in determining how much individuals should save for 

retirement. Since we have no information related to additional expenses in retirement 

or bequest goals, the variation in our testing results should not be caused by this 

missing savings motive.  

Expected Rates of Return 
Merrill Edge forces users to use a set of established asset allocations for 

different risk tolerance levels (See Table 1.2 foot note 2). Each of these predefined 
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asset allocations has a specific rate of return. Fidelity Retirement Quick Check allows 

users to choose one of the established asset allocation models if not connected to a real 

retirement plan with detailed holding information. It is worth mentioning that Merrill 

Edge and Fidelity have different established asset allocation models even for the same 

risk tolerance level. T. Rowe Price Retirement Income Calculator and GuidedChoice 

offer  users  a  changeable  asset  allocation  model  based  on  the  user’s  preference  for  

percentages in stocks, bonds, and cash. Vanguard Retirement Income Calculator does 

not allow inputs for asset allocation, but is the only program that asks for a number for 

expected rates of return.  

Is allowing users to enter their own expected rates of return on assets a good 

thing or a bad thing? This question is related to investment strategy. Risk tolerance of 

the user is the key investor preference that determines investment strategy. 

Unfortunately, none of the selected programs address this issue and educate users 

before they select an existing asset allocation package or enter a number for expected 

rates of return (See Table 4.2 for detailed information on existing asset allocation 

models). Using a single number for expected rates of return on assets seems to give 

users some freedom when entering the information, however, in reality many workers 

would have difficult coming up with a reasonable estimate of expected asset returns 

and these expectations often vary over time (Graham & Harvey, 2005). Three out of 

five selected programs include Monte Carlo simulations to demonstrate random 

returns  on  assets.  Merrill  Edge  explains  Monte  Carlo  Analysis  as  “a  mathematical  

technique, based on the statistics of probability that is used to estimate the likelihood 

that your assets may realize your target growth goal within the time frame indicated 

using  assumptions  of  hypothetical  risk  and  return  as  well  as  information”  (Merrill 

Edge, 2015). The method assumes the portfolio return follows a normal distribution 

whose mean is the average annual return and the standard deviation is the annual risk 

of the portfolio. Since the results are usually the probability that savings will last until 

planned age, running different numbers of simulations will lead to variations in results 

(See Table 4.2).  
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Additionally, two out of five selected programs indicate that they rebalance on 

a regular basis. Others do not mentioned rebalancing in their methodology and 

assumptions. Since rebalancing is critical, especially for a long planning horizon, 

failing to do so or rebalacing at different periods will lead to variations in results.  

Tax Rate 
T.  Rowe  Price  and  Merrill  Edge’s  programs  do  not  take  into  account  tax  

consequences of retirement distributions. GuidedChoice indicates the results are 

“spendable  income  (after-tax)”  while  Vanguard  indicates  the  values are pre-tax. 

Fidelity is the only one to include tax rates when calculating projected retirement 

income and estimated retirement income needs. Based on the theoretical framework, 

tax rates are important when calculating retirement income. Variations in dealing with 

tax rates could be another reason why the results are different for the same scenarios.   

Dollar Values: Future V.S. Current 
Future dollars and current collars are different ways of viewing values at 

different time periods. Both are correct methods, but the numbers could be very 

different. Future dollar values illustrate how expenses would grow over time 

considering the effect of inflation, so the numbers are bigger in general. Fidelity 

Retirement Quick Check is the only one using future dollars among selected programs. 

It  explains  why  the  numbers  are  higher  than  the  other  programs’  estimation.   

Other issues: 
According to our theoretical framework, marital status is a critical factor when 

calculating retirement income needs. Four out of five selected programs allow users to 

enter  spouse’s  information  separately  from  themselves.  It  is  not  required  that  married  

couple must be treated as one economic unit but retirement planning programs should 

address whether they should use combined income and savings. Also, marital status 

affects tax filing status and Social Security benefit, which are directly associated with 

retirement income needs calculation.  

None of the selected programs attempt to mention health care costs and long-

term care costs. It is assumed that overall expenses post-retirement will fall because 
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individuals  have  paid  their  mortgages,  children’s  education,  and  have  no  work  related  

expenses any more. The replacement ratio is recommended to be 85% for most 

retirement planning programs; however, selecting the spending rate that smooths 

consumption will depend on factors such as marginal tax rate, mortgage size, and 

educational expenses... It is worth mentioning that estimated retirement income needs 

are only related to annual income entered into the programs (See all tables for 

estimated monthly retirement income needs).  

The majority of selected programs indicate that the results generated are 

hypothetical and should not be relied on completely for savings guidance. This type of 

warning is important to workers who are trying to use their own calculations to 

estimate optimal retirement savings. All programs should describe their methodology 

and assumptions in detail so users can replicate the calculations. Failure to use realistic 

assumptions, or to make assumptions that are not appropriate for the individual 

worker, could result in poor retirement planning decisions.  

When we look into where the variations come from, we realize that the 

variation among these recommendations is the combination of assumptions used to 

calculate the growth in retirement wealth over time and income after retirement. Since 

we control the input information by using that same household characteristics among 

all selected programs, the variation in recommendations arises from the methodology 

and assumptions used in each program. However, it is hard to tell exactly which 

assumption causes the results that we see in the tables because the sensitivity from 

each default assumption factor will be different. In the following discussion, we try to 

explain some of the patterns from the results using what we know about the 

methodology and assumptions used in selected programs. We summarize the relative 

effect on estimated retirement income among selected programs in Figure 2.  
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Figure 2 - Relative Effects on Estimated Retirement Income1 

From Table 3.1, we see the failure to include Social Security in the Fidelity 

Retirement Quick Check (FRQC) in the estimated retirement income result. When 

current saving is $0, it estimates $0 estimated monthly retirement income. However, it 

estimates high numbers, especially when current retirement saving balance is larger. 

We suspect that the differences come from a mix of variation in default assumptions 

used in each program, such as the salary growth rate, inflation rate, asset allocation, 

dollar value expression (today v.s. future), and tax rates (pre- vs. after-) (See Table 

1.2). Specifically, FRQC uses 4% unchangeable salary growth rate while others use 

3% or less. Since scenario 1 is a young man with starting salary who has many years 

away from retirement, the impact of salary growth rate might be bigger than other 

scenarios. FRQC uses a 2.5% unchangeable inflation rate, which is 0.5% lower than 

                                                 
1 Information summarized in Figure 2 are from selected programs’  website (See methods section for 
detailed information on website URLs). 
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others and will lead to a lower estimation of future retirement assets. Also, FRQC uses 

future dollar value in results, which will lead to a higher estimation numbers in 

general. However, FRQC uses after-tax results, which makes estimated retirement 

income smaller than pre-tax programs. Merrill Edge Personal Retirement Calculator 

(MEPRC) uses a relatively lower salary growth rate, but a relatively higher inflation 

rate  compared  to  FRQC.  It  also  uses  today’s  dollars and pre-tax numbers, which will 

make the estimated retirement income higher. In the robust test scenarios in Table 3.1, 

we find that MEPRC generates higher estimated retirement income than FRQC when 

current saving is $25,000 or $0, while FRQC generates higher numbers when current 

saving is above $25,000. Looking more closely at the assumptions used in MEPRC 

and FRQC, we realize that MEPRC uses a more moderate asset allocation as the 

default assumption and FRQC uses growth asset allocation instead. Comparing the 

two asset allocations used in MEPRC and FRQC (See Table 4.2 footnote 1 & 2), we 

see that the MEPRC asset allocation includes 5% less on stock and 5% more on bonds. 

This explains why FRQC generates higher estimated retirement income than MEPRC 

when current saving amount is higher. Moreover, we see that the T. Rowe Price 

Retirement Income Calculator (TRPRIC) generates low estimations of projected 

retirement income in scenario 1. We find that TRPRIC uses a lower estimate of Social 

Security benefit than others except FRQC (See robust scenarios with $0 current 

savings). It also includes investment expenses for each asset class and uses a relatively 

low salary growth rate. All of these factors will cause the estimated retirement income 

to be lower.  

From Table 4.1, we see that MEPRC generates the highest estimations for all 

robust scenarios with variations in combined annual income and combined current 

saving from the middle-aged married couple. We find that MEPRC uses a much 

higher estimate of Social Security benefit for married couples than other programs. 

That might be the main reason why it generates higher numbers than others. Vanguard 

Retirement Income Calculator (VRIC) seems to have lower estimations in scenario 2 

and scenario 4, in which the households are single (See Table 4.7 & Table 4.13). This 
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may be because  VRIC  is  the  only  one  that  does  not  let  you  input  spouse’s  information  

separately and has low estimates of Social Security for married households. In general, 

we see that average variation in scenario 2 is much higher than average variation in 

scenario 3 (See Table 4.7 & Table 4.10). This might be mainly because marital status 

produces big variations in Social Security estimates. From Table 4.13, FRQC does not 

consistently generate highest estimations for all robust scenarios even though it is the 

only one using a future dollar method to show the results. A reasonable explanation is 

that scenario 4 is an elder couple with above average income and savings. Since they 

are not too many years away from retirement, the effect of discounting becomes 

smaller compared to younger couples. For the same reason, the fact that FRQC uses 

highest salary growth rate does not make its estimates far higher than MEPRC since 

the shorter remaining earning span reduces the impact of salary growth rate.  

For estimated retirement income needs, the most relevant factor is the 

replacement ratio used in each program. T. Rowe Price uses 75% while others use 

85% as the default replacement ratio (See Table 4.2). As a result, TRPRIC 

recommends the lowest estimated retirement income needs across all 4 scenarios. 

Also, FRQC recommends high estimated retirement income needs because it uses 

future dollars in their results. And the impact of using high salary growth rate becomes 

bigger when the individual is young and has a high annual salary.  

From Table 4.6, we see that FRQC generates the lowest estimated retirement 

income for scenarios with 100% cash while it generates the highest estimated 

retirement income for scenarios with 100% stock. One explanation is that FRQC uses 

a relatively low inflation rate compared to other programs. Given the age used in 

scenario 1 is very young, the effect of the inflation rate will be greater. All of the three 

programs use the same asset allocation model, however, it appears that FRQC has 

higher rates of returns on stocks because its estimations become relatively higher 

when the percentage of stocks increases. Similar patterns are found in other scenarios 

as well. GuidedChoice Retirement Advice Tool (GCRAT) generates the lowest 

estimations of retirement income within the simulation with different asset allocation 
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for all scenarios. Since little information has been provided, we cannot really tell why 

its results are so low.  

Overall, we find large variation in savings recommendations among selected 

retirement planning programs. Variations in results seem to be smaller when users are 

older and have more financial resources. Defined contribution guidance may benefit 

from greater consistency regarding input variables, methodology and assumptions 

used in retirement planning programs. Retirement planning program providers should 

consider life cycle factors along with risks that retirees are facing when creating or 

improving their programs. Software providers should make it clear that individuals 

should only use results along with professional advice. And retirement planning is a 

dynamic process, requiring updates whenever there is a change in the factors in the 

most important elements of the theoretical framework such as age, income, current 

savings, investment strategies, and retirement goals. Although there might be no 

absolutely correct answer to how much an individual should save for a comfortable 

retirement, retirement planning software/calculators should provide workers with an 

estimate that is as accurate and consistent as possible.  

Conclusion 
Defined contribution plan providers are trying to educate retirees to make 

better  retirement  saving  decisions  through  online  retirement  planning  programs’  

assistance. However, variations in projected retirement income and estimated 

retirement income needs for the same scenarios exist among retirement planning 

programs. Using a life cycle approach, we test four scenarios among selected 

retirement planning software/calculators provided by large defined contribution plan 

providers. We try to explain where the variation comes from and how those programs 

could be improved. The major finds of this paper are as follows: 

x Input variables, assumptions, capabilities, and outputs are different across 

selected retirement planning programs. 
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x Variations in retirement advice exist even for same scenarios. Variations for 

lower socioeconomic status households are greater than for higher 

socioeconomic status.   

x The majorities of the selected programs are not designed to provide 

educational experience for users and could be very confusing for workers to 

use. Most existing programs fail to address risks such as longevity risk, 

investment risk, inflation risk, and health risk that retirees should consider 

when planning for retirement.  

Specifically, for single young and mid-age users, variations in projected 

monthly retirement income increase when annual income and current saving increases. 

Variation in estimated monthly retirement income needs decreases when annual 

income increases. Variations in projected retirement income tend to be bigger when 

asset allocation is extreme (e.g. 0% stock or 100% stock) for single young users while 

this number increases when percentages of stock increases for mid-aged users. For 

middle-aged married couples, variation in projected monthly retirement income 

increases when annual income is low or high. Variation in estimated monthly 

retirement income need decreases when annual income increases. Also, variation in 

projected retirement income decreases when asset allocation changes from 0% stock to 

100% stock holdings. For the older married couple, variations in projected monthly 

retirement income increase when annual income and current saving increases. 

Variations in estimated monthly retirement income needs stay relatively constant 

when annual income increases. Variations in projected monthly retirement income 

increase slightly when asset allocation changes from 0% stock to 100% stock 

holdings.  

According to our theoretical framework, variables such as current age, target 

retirement age, life expectancy, current annual income, expected future income, other 

retirement income, current assets accumulated, assets to be bequeathed, expected rates 

of returns, inflation rate, tax rates, and marital status have a significant impact on 

retirement income calculation. Since retirement planning software/calculators use 
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different approaches to deal with those variables, variations in results delivered to 

users with the same input information are not surprising to see. Scenarios tested in this 

study are designed to be simple and provide results that are easy to compare. Real 

users will have more complicated situations, which may cause bigger variations in 

results than we observed.  

There is a trade-off between ease of use and the capability of any program 

designed for a complicated process as retirement planning. For sure, individuals need 

more supplemental materials to understand how the numbers are calculated and should 

perhaps investigate multiple programs before implementing an action plan based on 

the results from a single online retirement planning software/calculator. Employees 

may benefit from having a detailed methodology and user manual in order to tailor the 

recommendations to their own expectations and life circumstances. Software that 

ignores retirement risks such as longevity and long-term health care risks, may reduce 

demand for welfare-enhancing risk reduction products.  

There is always uncertainty when we try to make a plan for the future. 

Individuals should be educated to understand the context of recommended savings 

amounts and should be reminded to update their plan whenever changes happen in the 

future. Individuals who have more financial resources and more years to retirement 

should be more careful when using online retirement programs. Retirement planning 

program providers need to ensure the validity of the advice recommended and provide 

enough supplemental information to help users understand the results. A standardized 

requirement or protocol might be needed to regulate online financial planning 

software/calculator. However, who should decide what adequate default assumptions 

to use for all online retirement planning tools? There is a debate about whether 

individuals are under-saving or over-saving in the literature (Kotlikoff, 2006; Skinner, 

2007).  Retirement plan providers may be tempted to select assumptions that 

encourage employees to save more so they will have more money to invest. In this 

case, individuals might end up increasing post-retirement spending more than would 

be optimal in a traditional life cycle model. Agency conflicts may result in excessively 
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cautious assumptions about asset returns, high post-retirement income replacement 

rates, and retirement durations beyond average life expectancy.  Policy makers or 

employee benefit agencies may need to work with academic researchers to find out 

what standardized default assumptions to use for all public available online retirement 

planning tools in order to avoid this potential agency conflict.  

Research on financial planning software used by consumers is insufficient and 

the topic needs further investigation. The implication of this study indicate that there 

might be conflicts of interest between retirement planning tool providers and retirees. 

A future study on the difference between retirement planning tools that encourage 

consumers to save more and those that do not encourage saving will reveal whether 

this conflict of interest exists. Further, how to get retirees closer to reliable projections 

of their retirement income if standardized default assumptions are used is another area 

that needs more research. My future research agenda also includes the value of robo-

advisor, an automated investment advisor, compared to other financial planning 

software and financial planners.   
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CHAPTER V 

CONCLUSIONS 
As we have seen in this dissertation, the study of financial technology begins 

to draw more attention in personal financial planning research. Technology revolution 

has  changed  people’s  behavior  significantly  over  the  past  decades.  However,  there  are  

questions that we need to be answered before we are heading down too fast to this 

road. Previous literature has built the foundation of this topic but is not enough to 

illustrate what households are dealing with right now. New financial technologies are 

always emerging as we speak. For instance, robo-advisors, an automated investment 

services, came of age in 2014. This technology-based intelligence takes always part of 

human assistance in financial planning process and may open a new chapter in 

financial service industry. This dissertation examines the impact of using different 

types of financial technology from general influence in household financial behavior 

to specific influence in retirement wealth accumulation. While the issues that we 

studied in this dissertation are relatively new, the findings presented here are helpful to 

extend the current literature by providing more evidence on the impact of financial 

technology on household financial behavior and bring up potential issues of adopting 

new technology for future examination. 

The study in the second chapter concludes that not all types of financial 

technologies are helpful for households to achieve higher financial well-being. 

Household financial well-being is measured by a positive financial behavior index that 

considered three important areas in household finance management---debt 

management, planning activities, and risk management. Positive financial behavior 

index is modeled as a function of financial technology, cultural/environmental 

influences, and economic status. After controlling for cultural/environmental 

influences and economic status, we find that transaction-based financial technologies 

provided by financial institutions are negatively affecting household financial behavior 

while planning-based financial technologies are positively affecting household 

financial behavior.  
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The study presented in the third chapter concludes that financial software is 

used primarily by groups who have greater endowed and attained human capital and 

may be a complement rather than a substitute to other retirement planning aids such as 

consulting with a financial planner, attending retirement seminars/meetings, and 

calculating retirement income needs. In this study, we view technology adoption as a 

cost/benefit analysis. The value of adopting financial technology can be determined by 

comparing the difference between the cost of adopting it and the anticipated future 

gain in utility from using it. Thus, factors related to potential benefit or cost are 

included in the computer program adopter model. We find that those with greater 

expected financial benefit from improved retirement decision making, and those with 

greater human capital and financial capital, are more likely to use computer program 

help planning for retirement. Retirement wealth accumulation is modeled as a function 

of computer software use and other factors that have an influence on retirement 

savings amounts. We find that using computer software has positively significant 

effect on overall retirement wealth accumulation. Further, we include interactive 

retirement planning aid groups among computer software use, financial planner use, 

retirement seminar/meeting attendance, and retirement income needs calculation in the 

model. We find that individuals who use computer software along with other 

retirement planning aid are more likely to accumulate more retirement wealth. For 

example, individuals who calculated retirement needs and use computer software to 

plan for retirement are having $20,900 more in their retirement wealth compared to 

individuals who do nothing at all.  

The third study, presented in the fourth chapter, concludes that public available 

retirement planning software/calculations are not consistent in input variables, 

methodology and assumptions, capabilities, and outputs. Using our life cycle 

theoretical framework, we think that variables such as current age, target retirement 

age, life expectancy, current annual income, expected future income, other retirement 

income, current assets, assets to be bequeathed, expected rates of return, inflation 

rates, tax rates, and marital status have significant impact on retirement income 
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calculation. Variations in estimated retirement income and estimated retirement 

income needs are bigger when individuals are young households. One explanation is 

that default assumptions such as salary growth rate, inflation rate, and asset allocation 

have more influence on retirement income calculation when there are longer period in 

earning span. Moreover, variations in estimated retirement income needs are smaller 

when individuals are elder households. We conclude that variation in retirement 

advice provided by selected retirement planning software/calculators is a mix effect of 

different methodology and assumptions used in each program. Since the majority of 

selected programs are not providing enough supplemental materials to help users 

understand the results, the retirement advice generated from those retirement planning 

software/calculators are really confused to individuals to rely on.  

This dissertation raises some important questions that we believe worth further 

examination. The survey questions used in our first and second study did not clarify 

what kind of computer software is used by respondents. We suspect that the impact of 

using sophisticated versus non-sophisticated computer software may be different. Data 

with more detailed financial technology adoption questions will be needed for future 

research. In addition, saving too much is not going to maximize lifetime utility either. 

Thus, examining the retirement saving adequacy on computer software adopters is a 

very valuable topic for both consumers and financial service professionals.  

In summary, results from these three studies reveal that financial technology 

use has a significant impact on household financial behavior and retirement planning 

status. Findings from each of these studies shed lights on the development of financial 

technology aiming to improve household financial welfare. Financial service 

professionals can also use these results to determine what type of financial technology 

should be encouraged to adopt by clients. Since we find current financial technology 

used are more beneficial to individuals in higher socioeconomic groups, creating 

policies that promote free or affordable financial technology to lower socioeconomic 

groups may be a necessary move to improve overall financial welfare in the U.S. A 

standardized retirement or protocol may be needed to regulate financial technology 
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providers to make sure they are misleading individuals in finance related decision 

making.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


