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Abstract 
Indi vidual s are bei ng forced to take a greater role in personal retirement planning. Until 

the mid I 970s, the predominant retirement plan was defi ned benefit , ralher than defined 
contribution. Since the 1970s, there has been a move towards defined contribution retirement 
plans and, in the mid 1990s, defined contri bution retirement plans outnumbered defined benefit 
re ti rement plans. From 1975 to 1998. there was an increase of 42 million Americans enrolled in 
non-Social Security retirement programs, from 44 million to 86 million. In 1975, the 
predominant plan was defined benefi t with 32 million Americans partici pating in 103,000 
different defined benefit plans. In contrast, 10 million Americans were participating in 208,000 
different defined contribution plans. By 1998, the domi nant plan had switched. Forty-six 
million Americans were in defined contri bution plans and 40 million were in defined benefit 
plans (Migration News). Among Fortu ne 100 com pan ies the shift is j ust as dramatic. In 2007, 
only 28% of Fortune 100 companies offered a defined benefit retirement plan to new employees. 
compared with 89% in 1985 (Geisel, 2008). 

The trend away from defined benefit to defi ned con tributi on plans is also evident in 
respect 10 the total dollars invested in each of the plans. In 1990, institutional ownership of 
private defined benefit retirement plans had totai assets of $900 billion compared with defined 
contribution plans with total assets of only $727 billion. By 2004, defined contribution plans had 
significantly more assets with a total of $2.636 trillion compared wi th defined benefit plans with 
total assels of only $ 1.8 1 I trillion (Federal Reserve Flow of Funds). 

Four observations are evident. First, assets in both ret irement plans have substantially 
increased. Second, the trend is clearly away from defi ned benefi t plans and to defined 
contribution plans. Third. because of this trend, individuals have a greater responsibility in 
investing and planning decisions. Four, it is vital that individuals have a basic understand ing of 
fundamental investing and financial concepts (e.g., effic ient market theory) and psychological 
biases pertaining to investing. 

This paper will look at previous research on in vestor psychology and the biases that ex ist. 
There are certain tendencies that may be detri mental to investment decisions. It has also been 
found that there are someti mes differences between males and females in regards to investor 
behavior. Previous research has found that young people lack adeq uate broad based financial 
skills, but it has nOI focused on specific psychological biases or fundamental in vesting concepts. 
Research thai has addressed biases, has not specifically studied different subgroups of college 
students. 

Extensions of prior research are performed in th is research. A survey was conduCled that 
studies the perceptions. knowledge, and biases of college students. The survey respondents are 
both male and female and have various college majors. Approximately forty percent of the 
sample has taken a college course in fin ance. 
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This study fill s the gap that curre ntly ex ists in this area and advances this body of 
knowledge in four important ways . One, it extends prior research pertaining to investor 
psychology and studies its applicabili ty for individual investors. Two, it exami nes college 
students, a significant demographic group that is impacted by the necessity to make investment 
decisions, and compares their tendencies with previous research . Three, it reexamines and 
assesses college st udents' comprehension of fundamental financial investing concepts. Four, it 
compares possible biases on three factors: ( I) gender, (2) college major, and (3) exposu re to a 
college course in fi nance. 

I. Introduction and Prior Research 
As defined contribut ion retirement pl ans, rather thim defined benefit retirement p[ims, 

become the nonn, the number of people investing for retirement, continues to grow. As such, it 
is essential that indi viduals have a solid foundation in finance and investing. In addition, it is 
also vital that individual s have an understanding of their own psychological investing biases and 
tendencies. Most academics advocate the effic iency of markets and acknowledge that there arc 
certai n overriding princi ples of fi nanc ial markets. John Bogle, founder and former CEO of the 
Vanguard mutual fund group writes that it is often ignored that "the value of a corporation is 
nei ther more nor less than the discoun ted value of its future cash flow, not only a poi nt endorsed 
by wise oracles but a mathematical certainty" (Bogle, p. 69). For individuals that must make 
investment dec isions, what is their level of understanding of fundamental financial pri nciples 
such as this? Further, how well do in vestors understand their own emotional biases in regards to 
investi ng? Are the answers to these two questions differelll .unong subgroups of investors? 

There is little research pertaini ng to college studellls and their understanding of financial 
investing fundamentals, such as the efficiency of markets and the necess ity to invest for the long 
run. There is also little research that specifi cally assesses subgroups of college students and their 
psychological biases in regards to in vestin g. Prior research has examined college students' 
knowledge of finance in general. Research has also looked at psychological biases of established 
investors. Prior research indicates that the majority of college students are financially illiterate. 
Chen and Volpe (1998) conducted a financial literacy questionnaire to college students and 
found that student s incorrectly answered 47% of the questions. Although different subgroups 
were exam ined (e.g., class rank, work experience, age), no subgroup correct ly answered more 
than 65% of the quest ions. Volpe, Chen, and Pavlicko (1996) also find that college students do 
not have adequate know ledge of certain personal investment concepts. A study by Chen and 
Volpe (2002) fi nds that, on average, women know less about personal finance than men. Chen 
and Volpe encou rage future research to " focus on how 1.0 improve both women and men's 
knowledge of personal fi nance and their ability to handle personal finances." 

A few research studies examine college studeills' skill s in specific financial areas. 
Understanding of credit cards and credit card in volvement has been studied (Palmer et ai, 200 1; 
Warwick and Mansfield , 2000). Retirement planning research has typically studied workers 
already in their careers. Bajtelsm it et al. (1999) find that working women, compared with 
working men. exhi bit greater relative risk aversion in their allocation of wealth into defined 
contribution pension assets. Though it is useful to study the retirement plan ning knowledge and 
behavior of workers, such as post-college graduates, it is equally vital to research younger 
people, such as college students. Delaying retirement planning, or uni nformed ret irement 
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decisions in early years, has detrimental implications on retirement savings. Therefore, it is 
critical 10 evaluate and improve retirement and investi ng knowledge at an earl y age. 

Psychological biases and tendencies have been explored by several researchers. 
Kahneman and Riepe sum marize three decades of research on judgment, decision-making, and 
regret. They then appl y th is research to investor behavior and offer suggestions for profess ional 
financial ad visors. One such behavior that they descri be is overconfidence, and argue that this 
overconfidence is particularly strong with investors. This concurs with earl y research, such as by 
Peters and Waterman, in their book In Search of Excellence, where they found that men tend to 
be overconfident. Peters and Waterman asked a random sample of males 10 rank themselves on 
certain attributes. Every man in the sample ranked himsel f as being above average in getting 
along with others . Ninety-four percent of the male respondents tho ught their ath leticism was 
above average (Peters and Waterman, 1988). 

Barber and Odean (200 I) did an extensive empirical anal ysis of common stock investing 
behavior, examining account data for over 35,000 hou seholds from a large discount brokerage. 
They find that men trade 45 percent more than women, and that this frequent trading reduces 
men's net returns by 2.65 percent per year as compared with 1.72 percent for women. 
Subsequent research by Barber and Odean (2002) show that when investors switch to on line 
trading they trade more frequentl y, more speculatively, and less profi tably than before the 
switch. Contrary 10 previous research, Dittrich et al . (2005) fo und that in some investing 
situations, males are less prone to overconfidence than females. 

II. Research Description 
Prior research has examined psychological tendencies and investor biases . It has also 

studied basic investing kn owledge of college students. Absent , in the literature, is an 
ex ami nation of college students' investi ng behavior and biases alon g subgroups. Also missing is 
an assessment of college students' knowledge of fundamental fi nanc ial and in vesting concepts, 
such as the effi ciency of markets. This research fill s this gap and ex amines these important 
issues. A survey was conducted of college students across various subgroups of major, gender. 
and exposure to finance. College students are an ideal populat ion to study for at least two 
reasons. First, they are a large demographic group that will be forced to make investment and 
fi nancial decisions as they enter the job market. Second, it is imperati ve that college students 
begin investing immediately. On a whole, thi s popul ation, more than the generation that 
preceded it, will work in jobs that have defined contribution, rather than defined benefit 
re tirement plans, and will be forced to make investi ng deci sions that direct ly impact their 
fi nancial fu ture. Two important predictors of future wea lth for these students are when they 
begin invest ing and how much they invest. According to Burton Malkiel, author of A Random 
Walk Down Wall Street, 

The single //lost imfJOrl(l1i/ thillg you can do to (lchiel'ejill(/I/cial security is 
10 begill a regular sa villgs program alld 10 starl i l as early as possible. The ollly 
reliable route to a comforlable rerire/llell/ is 10 build lip (I llest egg slowly alld 
steadily. Yet few people f ollow this basic rule. alld rhe sal'illg.5 of the t)'fJical 
Americall /tlmily are woe/ully inadequate. II is crilically imporlalll lO Slart saving 
I IOW. (Malkiel, p. 278) 
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Thus, it is critical that college students unders tand fi nancial concepts, begin investi ng early in 
their career, and arc aware of their psychological biases and tendencies. 

A copy of the survey is provided in Table I. The objective of the survey is to evaluate 
college students' psychological biases, specifi ca lly in investing. The survey al so assesses 
college students' understanding of basic financial investing concepts. Three factors arc 
exami ned: (I ) gender, (2) major, and (3) having taken a course in finance. The results of the 
survey will be analyzed. Areas wi ll be identified that need to be addressed so that this large 
demographic of individual s can be more informed, and hopefully more succcssful , as they make 
investment decisio ns, such as for their defined contribution retirement accounts . 

Ill. Discussion of" Results 
Two aspects of the results will be discussed. First, observations of the total means for 

each question will be exami ned. Overall means, with standard deviations, for each question by 
subgroup and total, is given in Table II . The second d iscussion of the results will be of 
signifi cant differences between subgroups. Table III provides a summary of the one-way 
analysis of variance (ANOVA) for each of thc three factors . Table III identifi es signifi cant 
differences (p < 0.05 level) withi n subgroups in bold and underl ine. 

Means 
Questions one through four examine the confidence of students. Question one is a non­

fi nancial general confidence question confi rming prior research that 80% of drivers believe they 
arc above average, a mathematical impossibility (Kahneman and Riepe, 1998). In teresti ngl y, 
college students. a high risk driving group wi thout many years of driving experience, clearl y feel 
that they are above average drivers, relative to other drivers (4.0 1 on 5 poi nt scale). Agai n, it is 
mathematically unli kel y for the majority of college drivers 10 be above average compared with 
a ll drivers. 

Questions two, three, and four exam ine whether or not self-confidence carries over to 
investi ng. Although none of the responses indicate a self confidence as high as dri ving, all three 
responses indicate that students, on a who le, th ink of themsel ves as above average investors. 
This is strongest for two attributes- students consider themselves above average at managing 
money (3.87) and they antici pate future investment returns that are above average (3.7 1). 
Students consider themselves to have a knowledge of stocks that is only slightly above average 
(3.10). 

Questions five through eight examine students' perception at picki ng "winn ing" and 
"los ing" stocks. It is usefu l to compare question fi ve, that asks about a "winning" stock (New 
Oriental Education- EDU) with question seven, that asks about a " losing" stock (Cou ntrywide 
Fi nancial Corporation-CFC). On a whole, students report that they are no more, or less, likely 
to have bought EDU, a "wi nning" stock (3.02) prior to its increase in price. However, students 
believe that they would have been less li kely 10 have bought CFC, a "losing" stock (2.43) prior 
to its decrease in price. Questions six and eight indicate that students are now much tess incli ned 
to buy EDU ( 1.93) a "winn ing" stock that has increased significantly in price. But students are 
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no more, or less, likel y to now purchase CFC (3.06), a "losing" stock that recently decreased 
significantly in price. 

Questions nine, ten, and eleven exami ne students' confidence in the stock market in 
general. Students are told the current value of the S&P 500 is 1500 and they are asked to 
estimate a high, low, and most likely value of the S&P 500 one year from today. In question 
nine, students estimate that the S&P SOD wi ll mostly likely increase by 16% to 1739. In 
questions ten and eleven, students estimate the highest possible value for the S&P is 5098 (an 
increase of 240%) and the lowest possible value for the S&P SOD is lOl l (a decrease o f decrease 
of 33%). Two observations can be made of students as a whole. First, their esti mates are often 
unreal istic, panicularly to the upside. Second, students are overly confident and optimistic about 
the stock market. 

Questions 12 and 13 exami ne a students ' propensity for risk and ad versity to loss . 
Questi on 12 presents students with a 50% chance of losing $ IOD and a 50% chance of winning 
an unknown amount. Students, on a whole, required a 50% chance to win $338 to offset the 
50% to chance to lose $100. Students have a strong adversity to losing, demanding over three 
times the $ 100 amount simpl y to breakeven. However, in question 13, students are given a 50% 
chance of winning $1000 with a 50% chance of wi nning nothi ng. Though the expected outcome 
of this game is $500, students required $889 to forego the 50% probability of winn ing $1000. 
Students are more will ing to take on risk whe n it entai ls the possibili ty of a gain, and less willing 
to take on risk when it might result in a loss. 

Subgroup Differences 
Table III provides a summary of the o ne-way analysis of variance (ANOVA ) for each of 

the three faelOrs, with significant differences (p < 0.05 level) withi n subgroups identified with 
bold and underline. An overall observation is that there are only three signifi cant differences for 
course ill fi llallce, fi ve significant differences for major, and seven differences for gender. 
Earlier research (e.g., Barber and Odean, 2ODI) also indicates that gender is sign ifi cant for adult 
investors. Earlier research has not extensive ly studied college students. This research indicates 
that gender d ifferences also exist at the college level. 

For CO /lrse in finance, the ANOVA indicates that there is a significant difference for 
questions three, four, and eleven. Question three and four indicate that students that have taken a 
course in fi nance are more likely to th in k they have a better understand ing of stocks than their 
peers (p = 0.(00) and that their future investment retu rns will be above average (p = 0.0 11). 
Questi on II indicates that students that have taken a course in finance are more confident that 
the overall stock market will not experience a signifi cant drop in value (p = 0.009). Students that 
have taken a course in finance, compared with those that have not, anticipate that in the 
upcomi ng year the S&P 500 will decrease, at most, by 13% and 44%, respectively. 

For gender, questions one. two. three, four, six, eight, and thirteen all indicate significant 
differences. Questions onc through four, which ex amine confidence. all indicate that males are 
more confidenllhan females. Males. compared with females, thi nk that lhey are beller drivers (p 
= 0.(0 1), are better at managing money (p = 0.046), have a beller knowledge of stocks (p = 
0.(02), and will have higher future investment returns (p = 0.000). Question six indicates that 

'" 
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males are less likely (p = 0.0 11) to purchase a "winn ing" stock that has experienced a significant 
ru n-up in price. However, question eight indicates that mal es are more likel y (p = 0.032) to buy 
a "[osing" stock that has experienced a significant decrease in price. On the other hand, question 
[3 shows that males are more likel y to accept a lower guaranteed amount rather than take a 
chance on winn ing a higher amount (p = 0.000). 

For major, questions two, three, fo ur, eight, and thineen indicate signifi cant differences. 
Questions two, three, and four, show that business majors are more confident about investi ng. 
Business majors, compared with non-business majors, thi nk that they are better at managing 
money (p = 0.(0 1), have a better knowledge of stocks (p = 0.(00), and will have higher fu ture 
investment returns (p = 0.0 15). Based on question eight, business majors are more likely (p = 
0.049) to purchase a "losing" stock that has experienced a signifi cant decrease in price. Question 
[3 indicates that business majors are more likely to accept a lower guaranteed amount rather than 
take a chance on winning a higher amount (p = 0.024). 

IV. Conclusion 
Until recently, pensions that did exist were predom inatel y defined benefit. However, the 

pendulum has swung in the other direction and now defined contribution plans outnumber 
defi ned benefi t plans. Thi s shi ft s responsibility to individuals and with this responsibility is a 
need to understand retirement planning and investi ng. A survey was created to assess the 
illvesti ng behavior and biases of college students. This demographic is critical for at least two 
reasons. One, it is highl y impacted by the shift to defined contribution plans. Two, reti rement 
planning mu st begin earl y in one's career. 

It was found that students, similar to adults, are highly confident. On a whole, they thi nk 
of themselves as better than average drivers and investors . Naturall y, this is infeasible. A grou p, 
as a whole, relat ive to the individuals within that same group, mu st be average. Some 
ind ividuals are above average, some individuals are below average, but the group, as a whole, is 
average. Overall , it was also fo und that students are irrationally overconfident about the stock 
market. As a group, students thin k that the upside potential of the stock market is very high, but 
students' downside assessment of the stock market is more real istic. 

The research also found significant differences between subgroups. Three factors were 
exami ned: [. Taken a course in finance; 2. Gender; and 3. Major. Gender proved to the factor 
with the most signifi cant differences. Males, compared with females, are more confident of their 
driving and investing abilit y. This is also true for students that have taken a course in fi nance 
and major in business; both groups are more confident. 

This is seminal research in assessing the in vesting behavior and biases of college 
students. A conti nuat ion of this study would be to research further these behaviors and biases of 
students. An increased understandin g of these biases would help student s improve their future 
investi ng deci sions, particularl y for retire ment planning. One possible application of thi s 
research would be for all fi nance courses to incl ude a module on behavioral finance. A better 
understanding of one's in vesting behavior and biases would help one to make better choices. For 
example, if a male has a tendency to be unrealistically overconfident, he can force hi mself to be 
less aggress ive in his in vesting. The reverse might be true for a female. A female, knowing her 
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tendency to be less confident, might want to be a bit more aggressive wi th her investing. A 
second possible application of this research wou ld be to offe r a basic finance and personal 
investing course, which includes behavioral finance, for non-business majors. Because of its 
importance, a course such as thi s could be required of all students. Although a student may not 
major in business, there are fu ndamental fi nanci al concepts, including one's behavior and biases, 
which all students need to understand. 

n, 
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Table I 
Questionnaire Given To Students 

Answer the following personal information questions: 

(a) 
(b) 
(e) 

Have you taken a Finance Course? 
Gender: Male Fcmale 
Major: Bus.i ness Non-Business 

No Yes 

Respond to questions I to 4 based on the following scale: 

Below Ave rage 2 3 4 5 Above Average 

I. Compared with the average person that you encounter on the road while drivi ng, your 
drivi ng abi li ty is: 

2. Compared with the average person in your peer group, your ability to manage money is: 
3. Compared with the average person in your peer group, your knowledge of stocks and 

investing is: 
4. In the fut ure, when you make in vestment decisions, do you anticipate that your 

investments wi ll yield a return that is: 

Respond to questions 5 to 8 based on the following scale: 

Not Purchase 2 3 4 5 Purchase 

5. On September 25, 2006, the stock of New Oriental Education and Technology Group was 
selling for $24.20. Today it has increased in value to $90.26. If you were investi ng in 
the stock market (and you had know n abolll New Oriental Education) what do you thi nk 
is the likeli hood that you would have purchased New Oriental Education stock when it 
was sel ling fo r $24.20? 

6. Now that you are aware of New Oriental Education, if you were investing in the stock 
market today, what is the likelihood you would purchase New Oriental Education stock at 
$90.26? 

7. On May 8, 2006, the stock of Countrywide Financial Corporation was selli ng for $42.40. 
Today it has decreased in value to $ 16.63. If you were investing in the stoc k market (and 
you had known about Coun tryw ide Fi nancial Corporat ion) what do you th ink is the 
li kelihood that you would have purchased Countrywide Fi nanc ial Corporation stock 
when it was sell ing for $42.20? 

8. Now that you are aware of Countrywide Fi nancial Corporation, if you were investing in 
the stock market today, what is the likelihood you wou ld purchase Countrywide Fi nancial 
Corporation at $ 16.631 

on 
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Table I (Continued) 

Answer Questions I} through 13 by placing your answer in the blank 

9. The S&P 500 index is a valuation of the overall start market. Currently. the S&P 500 
index is at 1500. What is your best estimate of the S&P 500 index one year fro m today? 

Best esti mate for S&P 500 = 

10. Now, pick a high value for the S&P 500 index one year from today. That is, pick a high 
value that you are 99% sure (but not absolutely sure) that the S&P 500 will be lower than 
this value one year from today. 

High value for S&P 500 = 

I I . Now, pick a low value for the S&P 500 index one year from today. That is, pick a low 
value that you are 99% sure (but not absolutely sure) that the S&P 500 will be higher 
than this value one year from today. 

Low value for S&P 500 = 

12. You have the possibility to play the fo llow ing game: A coin is fli pped. If the coin comes 
up heads, you lose $ 1 00. If it comes up tai ls. you win a certain amount. What is the 
minimal amount that you must win when it comes up tails so that you would play thi s 
game? 

$_----

13. You have the possibility to choose one of two alternatives (you must choose one of the 
alternatives): 

Alternative I: A coin is flipped. If it comes up heads, you win $ 1,000. If it comes up 
tail s, you win nothing. 
Alternat ive 2: You receive a guaranteed certain amount 

What is the mini mal amount that you must be guaranteed so that you would choose 
Alternative 2 rather than Alternati ve I? 

$,-----
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Table n 
Means for Questions 1-8 

Q I Q2 Q3 QI Q5 Q6 Q7 Q8 
DRIV MM N KNW YLO BEOU NEDU BCWF NCWF 

COURSE FJNANCE 

y" Mean. N=57 4.07 4.1» 3.79 3.91 3.19 1.77 2.42 3.25 

Sid. Ocv .701 .755 .921 .830 I.o·n .9()7 .999 1.229 

No Mean. N=93 3.98 3.78 2.67 3.59 2.92 2.02 2.42 2 .92 

Sid. Dev 78 867 1.070 6'" 1.020 989 929 LI02 

GENDER 

Male Mean. N=90 4.13 3.99 3.37 3.9 1 2.97 1.76 2.38 3.19 

Sid. Dev .753 759 1.075 .729 1.022 8lS 924 1.096 

Female Mean. N=61 3.82 3.70 2.70 3., 3.11 2.18 2.49 2.85 

Sid. Dev .719 .910 1.138 .712 1.045 1.088 .994 1.223 

MAJOR 

Bus Mean. N=113 4.01 4.00 3.36 3.79 3.08 1.95 2.51 3 .16 

Sid. Dev .767 .776 1.017 .746 1.045 1.007 .959 1.158 

Other Mean. N=38 3.92 3.50 2.32 3.45 2.86 1.87 2.18 2.74 

Sid. Dev .712 893 1.165 .7'" 979 811 896 LI07 

TOlal Mean. N-151 4.01 3.87 3.10 3.7 1 3.02 1.93 2.43 306 

Sid. Ocv .. 753 .833 1.146 .762 1.030 .9IJJ .951 1.157 

Means for Questions 9-1 3 

Q9 QIO Q II QI2 QI3 
S&P HS&P LS&P LillO GALl 

COURSE FINANCE 

Ye~ Mean. N=57 1928 3292 1303 473 848 
Std. Dev "'" 4356 1535 1347 927 

No Mean. N=93 1619 6228 842 253 914 
Std. De\" 409 23423 475 215 1063 

GENDER 

Male Mean. N=90 1809 6449 1112 242 618 

Std. De\" 1551 23565 1278 290 426 

Female Mean. N=61 1627 2975 851 480 1275 

Std. "', 548 2425 412 1312 1409 

MAJOR 

So. Mean. N_113 1786 5728 1086 374 783 
Std. De\" 1430 21237 1159 988 750 

Olher Mean. N=38 1591 3134 783 226 1218 

Std. De\" '''' 2176 472 199 1536 

Tot.,1 Mean. N_151 1739 5098 1011 338 889 
Std. De\" 1262 18520 1039 "5 lOll 

134 
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Table III 
ANOVA SUMMARY 

Course In Finance 

Poner- Biases and Futldalllemal ln'"esl ing Kno,,·ledge 

Gender 

Sum of ~ F Sig. Sum of ~ F Sig. 

3.518 . 52 9. 122 I J, Jm 

~p ~~ 2~: ~ I ~t-::+---';~~~! 
:~:~ 722 6.970 .009 ~1 480 I .322 .J; 
. • -LlOO~-7.1 6~3CI7H~~.1~96~~14~1--~'9'55'936j I .317 .2; 

15229' .148 .701 154941 37 I 8.343 .000 

Major 

Question F Sig. 
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