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Abstract 

There is concern that the actuarial profession is losing talented people to other 

vocations. Actuaries are notorious for developing very strong technical skills as they take 

rigorous certification examinations. The exams are so difficult that they are turning many 

people away. These exams test topics beginning at the college level, and reaching well 

beyond the scope of university studies. For years after graduation, actuaries must rely on 

self-teaching to become certified. 

Very few schools offer studies in actuarial science, and therefore, only a minority 

of practicing actuaries have been educated from an actuarial university. The purpose of 

this study is to determine whether attending an actuarial school adds to human capital, 

measured in income, significantly more than a non-actuarial school. From the 

perspective of an employer looking to recruit, and for students looking at potential 

schools, it could be important ifthere is a correlation between university studies at an 

actuarial school and the value of human capital. 

I find a negative correlation which is not statistically significant. 
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I. Introduction 

Each year, hundreds ofthousands of students across the world further their 

education at the university level. The economic belief is that a university education adds 

to human capital. This hypothesis has been well supported through research and studies. 

A study by the National Center for Education Statistics [1999] indicated a Bachelor's 

degree or higher has consistently and significantly increased earnings over a high school 

diploma since 1970. This study also concluded that the more education one receives, the 

greater the expected future lifetime earnings. 

A Bureau of the Census study supports these results. Their research concludes 

that a bachelor's degree increases the estimated work life earnings by $600,000 over a 

high school diploma. A master's degree increases work life earnings $200,000 over a 

bachelor's degree. Doctoral graduates are expected to make another half of a million 

dollars over a master's degree. Those that have completed a professional degree average 

an additional $870,000 over a doctoral degree. (See Bureau of the Census [1994]) 

Appendix E summarizes these data. 



II. The Problem 

2.1 Background 

Actuaries are people who manage risk. Their profession is trademarked by its 

rigorous certification examinations. Passing the exams grants the legal authority to sign 

various governmental forms validating financial calculations. The comprehensive 

examination process lasts an average of9.3 years to complete (Forbes [1999]). 

There are two main organizations that certify actuaries. The certification process 

varies depending upon the organization. Actuaries working in life insurance, pensions, 

finance, and investments take tests administered by the Society of Actuaries. The 

requirements for certification include a series of eight exams followed by a professional 

development requirement. The professional development offers individuals a variety of 

options. To satisfy this requirement, each person must choose a research project, 

seminars, and additional professional designations. Every requirement is assigned a 

credit value, and a total of 50 credits must be achieved to fulfill the professional 

development requirement. This process serves to provide a deeper understanding of the 

technical, legal, ethical, cultural, professional and practical parameters that apply to the 

chosen practice area (SOA 2000). 

Actuaries that work with property and casualty issues take a series of nine 

examinations administered by the Casualty Actuarial Society (CAS). There is no 

professional development requirement for certification within this organization. 

Completion ofthe first six exams earns a designation of Associate from either 

organization. Completing the entire process from either of the respective organizations 
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earns the designation of Fellow. The first four exams are jointly administered, so 

actuaries do not have to decide which career path to follow until after the fourth exam. 

In 1988, Jobs Rated Almanac ranked the actuarial profession highest among all 

professions considered. The bases of this ranking are salary, stress, job outlook, and 

physical demands (Wall Street [1988]). The Jobs Rated Almanac again listed the 

actuarial profession highest in 1992 and 1995 (Actuary of the Future [1997]). Entry-level 

positions in the actuarial field start between $40,000 and $50,000, and escalate rapidly 

(Simpson [1997]). 

Many professionals receive the majority of their education at a university. 

Attorneys, for instance, attend law school to prepare for their work and certification 

examination. Medical professionals have several years of structured, specialized 

education to learn the skills needed to perform in the field of medicine. Accountants take 

courses through an accounting program to prepare for their occupation and professional 

examinations. These students obtain the majority ofthe skills and knowledge needed to 

become a certified professional while attending college classes. 

Unlike many other professionals, actuaries are predominantly self-taught. Due to 

the previously cited 9.3 years to complete the exam process, actuaries must devote a 

significant number of years after graduation from college to becoming certified. Students 

enrolled in actuarial programs at universities might graduate with only a relatively small 

fraction of the exam sequence completed. 

There are several "actuarial schools" recognized for preparing students for some 

actuarial exams. In 1999 there were only 56 universities in the United States recognized 

as providing an "advanced actuarial education" (Society of Actuaries School Listing). 
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These schools offer preparation through the first four exams. As the profession has 

continued to expand, the number of universities offering actuarial education has been 

expanding as well. 

There are several reasons why universities only offer preparation for four exams. 

To begin with, the syllabus for each exam is enormous. A general rule is to study 100 

hours for each hour of exam time. The first exam is three hours, and the others are four 

hours or longer. Passing actuarial exams requires a very significant commitment. The 

exams are administered twice a year, and cost between $75 and $900 to take each one. 

Another reason is that each successful exam completion carries significant 

financial rewards. If students graduating from college have earned a Fellow designation, 

or even an Associate by passing six exams, some employers might have difficulties 

justifying a credentialed actuary's salary for someone with no experience. 

Since the actuarial profession is very specialized, and the actuarial community is 

only about 20,000 (Directory of Actuarial Membership [1999]), many people do not learn 

about it until late in college or after graduation. By the time many ofthese students 

decide to pursue actuarial science, it is too late to transfer to an actuarial school and 

graduate on schedule. Due to these factors, many actuaries did not attend one of the 56 

universities previously noted. Only about 35% of practicing actuaries responding to this 

research are educated from one of these institutions. 

For the reasons mentioned, every actuary must be self-taught to a certain extent. 

The majority of actuaries have been self-taught through most or all of the exams. This 

situation has lead to several credentialed actuaries creating seminars and study manuals 

for the exams. These study aids have become an important tool to all studying actuaries. 
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The purpose of my research is to determine whether actuarial schools add to 

human capital significantly more than non-actuarial schools. The majority ofthe 

profession has not studied within an actuarial program, so could it be possible that these 

actuarial programs have no effect on human capital above and beyond any other 

university coursework? 

An alternative hypothesis is that graduation from an actuarial school serves as a 

signal to potential employers that a prospective employee is committed to an actuarial 

career. Do employers look at the graduates from these institutions as having greater 

human capital, or do they interpret attending an actuarial school as a signal? Although 

the signal hypothesis is interesting, I confine my study to the human capital issue. 

Passing these exams is very difficult. For the May 1999 exam session, only 

37.1 % of the candidates passed exams relating to college courses at actuarial schools 

(SOA E&E). The exams further along in the sequence reach far beyond the scope of 

university coursework. Overall, the pass rate for all of the exams is 39.4% (SOA E&E). 

This statistic indicates that over 60% of the people taking exams failed. 

Since a significant amount of learning must continue after graduation, there is an 

issue of whether or not it is an advantageous to attend an actuarial university. The 

material covered on later exams is not covered in the college classroom. Therefore, 

actuaries from both actuarial and nonactuarial schools are self-taught on these topics. 

The governing organizations of actuaries are concerned about the number of 

people taking their exams. Fewer people are sitting now than before, and the fear is that 

the actuarial profession is losing quality candidates to other professions. Talented people 
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are turning away from the years of study to find rewarding employment in other 

industries, such as financial engineering. 

Actuarial schools are not accredited by the actuarial societies in the United States. 

Currently there is interest in this idea, and could be incorporated in the proposed exam 

transition in 2005. There is a definite need to consider accrediting actuarial schools to 

shorten the time it takes to become a certified actuary. One of the proposed changes 

would grant actuarial exam credit to graduates of certain schools. Graduates of these 

programs would then have credit for up to four of the actuarial exams. This program 

would significantly reduce the time required for certification, thereby increasing the 

attractiveness to potential candidates. 

2.2 Statement of the Problem 

It is important to understand the impact of an actuarial education on human 

capital. If actuarial schools increase human capital more than a general university 

education, the actuarial profession would want to know. This study analyzes the effect 

on human capital, measured by earnings, of attending an actuarial school relative to a 

non-actuarial school. 
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III. Data 

The sample of actuaries polled for this project is taken at random from the 1999 

Edition of the Directory of Actuarial Memberships. This directory lists all actuaries 

accredited through any of the actuarial societies. These societies include the Society of 

Actuaries, Casualty Actuarial Society, Conference of Consulting Actuaries, and the 

Academy of Actuaries. Therefore, every actuary contacted is professionally credentialed 

from at least one ofthe listed organizations. These individuals have successfully 

demonstrated the ability to pass actuarial exams. 

I used Microsoft Excel's random number generator to create 150 random numbers 

between 1 and 495, which are used to select random pages from the Actuarial Directory. 

In the event that duplicate numbers are generated, I changed one to the next greater 

unused number. The first 115 corresponding pages are then scanned into a computer. 

Email addresses are pulled from the directory, and used to formulate a distribution list of 

2400 actuaries. 

These actuaries were contacted via email and provided a link to a survey on the 

internet. I created a survey that asks questions regarding demographics, educational 

achievements, and professional experiences. The survey questions are shown in 

Appendix B. Data were collected from February 1, 2000 to March 21,2000. There are a 

total of 136 responses used in this analysis. 

Demographically, 16% of the respondents are female, and the average age of the 

sample is 44.3 years old. Income is reported as all 1999 earnings including bonuses last 

year, and the average reported income is $142,000. Their average grade point for high 

school is 3.70 ,md 3.48 for college. 
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For this survey, thirty five percent indicate they studied at an actuarial schoo1.! 

Sixty three percent of respondents indicated they did not take any actuarial classes at any 

college. 

The average experience ofthose surveyed is 20 years. Appendices A.I-A.8 

present a complete analysis ofthe dependent and independent variables, summaries, and 

statistics. 

1 The term "actuarial school" is defined as "a university with at least one Associate 
actuary instructor." As previously noted, an Associate is an actuary with six or more 
passed exams. 
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IV. The Model 

A linear regression model is used in my analysis. Using a standard wage 

equation, the natural log of income is regressed against a group of 36 variables. 

Dummy variables are used to indicate a positive response to many questions on 

the survey. These variables carry a value of one for a positive response, and zero 

otherwise. The dummy variable for sex uses a value of one if the respondent is female. 

Groups of dummy variables are used to identify when the individual first 

contemplated actuarial science as a career, the type of undergraduate degree obtained, 

and which track2 they have pursued throughout the fellowship exams.3 Table 4.1 shows a 

complete listing of the variables used. 

The survey allowed respondents to disclose income, age, high school grade point 

average, college grade point average, years of schooling, portion of exams completed, 

and years of experience within ranges. The midpoints of these ranges are used for the 

calculations. Equation 4.0 represents the standard human capital model used in the 

regression. The natural log oftotal income ofthe ith respondent (Wi) is regressed against 

the variables shown in Table 4.1. 

(4.0) 

Where 
Wi Income 
X variables from Table 4.1 
a = vector of coefficients 
Ei error with E( Ej) = 0 

2 The term track is used to refer to which specialty an actuary pursues. After completing the fIrst six 
exams, the remaining exams are specifIc to the chosen specialty. These specialties include Finance, Group, 
Individual Life, Pension, Investments, United States based, or Canadian based. 
3 Fellowship exams are those in the exam sequence after becoming an Associate. They are chosen 
according to one's actuarial specialty. 
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Table 4.1 

Variable Name 
Constant 

Age 

Sex 

Pre-college 

Undergrad 

Grad 

Between 

HSGPA 

Schooling 

Program 

UnderGPA 

Formal 

Emphasis 

Minor 

Classes 

No classes 

MS 

Sitting 

Percent 

Finance 

Group 

Ind 

Pension 

Inv 

US 

Canada 

Life 

PC 

Consulting 

Education 

Gov 

Retired 

Designation 

Exp 
Exp~ 

Variable Descriptions 

Description 
Constant 

Age 

Dummy variable indicating female sex 
Dummy variable indicating first exposure to actuarial science 
before college 
Dummy variable indicating first exposure to actuarial science 
during undergraduate studies 
Dummy variable indicating first exposure to actuarial science 
during graduate studies 

Dummy variable indicating indicating first exposure to actuarial 

science between undergraduate and graduate studies 
High school grade point average 

Total years of schooling 

Graduated from an actuarial program 

Undergraduate grade point average 

Dummy variable indicating a formal actuarial science degree 

Dummy variable indicating an emphasis in actuarial science 

Dummy variable indicating a minor in actuarial science 

Dummy variable indicating some actuarial classes 

Dummy variable indicating no actuarial classes in college 

Masters degree in Actuarial Science 

Dummy variable indicating sitting for actuarial exams 

Percentage completed towards fellowship 

Dummy variable indicating Finance fellowship track 

Dummy variable indicating Group fellowship track 

Dummy variable indicating Individual life fellowship track 

Dummy variable indicating Pension fellowship track 

Dummy variable indicating Investment fellowship track 

Dummy variable indicating United States based fellowship track 

Dummy variable indicating Canadian based fellowship track 

Dummy variable indicating employment in Life insurance industry 

Dummy variable indicating employment in Property/Casualty insurance industry 

Dummy variable indicating employment in a consulting firm 

Dummy variable indicating employment in academia 

Dummy variable indicating employment in government 

Dummy variable indicating a retired actuary 

Fellow = 1, Associate = .75, Enrolled Actuary = .5 

Years of experience 

Years of experience squared 

U35 Environments Dummy variable indicating employment in more than one actuarial industry 
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4.1 Common Human Capital Variables 

Seven ofthe 36 variables used are common to many human capital studies. These 

variables include age, sex, high school grade point average, years of schooling, 

undergraduate grade point average, experience, and experience squared. The 24 other 

variables in the model deal with the actuarial profession specifically. The actuarial

specific variables are discussed in the Actuarial Science Variables section that follows. 

All variables are described in Table 4.1. 

4.2 Actuarial Specific Variables 

Much of the data gathered is specific to the actuarial profession. If the respondent 

is educated at an actuarial school, as defined in Section III, the corresponding dummy 

variable is assigned a value of one. Other dummy variables indicate whether the 

respondent has a master's degree, is still taking actuarial exams, and has worked in more 

than one actuarial industry.4 

The variables relating to the time when actuarial science is first considered as a 

career are not common human capital variables. Four points in time are considered to 

control the significance of timing. These options are before college, during 

undergraduate studies, during graduate studies, or between undergraduate and graduate 

studies. 

The amount of actuarial schooling during university studies is classified in five 

ways: a formal Actuarial Science degree, an Emphasis in Actuarial Science, a Minor in 

Actuarial Science, some actuarial classes, or no actuarial classes in college. 
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Another group of industry-specific variables identifies the respondent's area of 

specialty, previously referred to as the selected track. Both ofthe previously noted 

actuarial organizations administer separate tracks. Those actuaries taking exams through 

the Society of Actuaries choose between Finance, Group, Individual Life, Pension, or 

Investments. The actuaries taking exams from the Casualty Actuarial Society can only 

choose either United States based or Canadian based exams. 

The current line of work variable is not standard among human capital studies. 

Such lines of work are classified in the actuarial profession as life insurance, property and 

casualty insurance, consulting, education, or government. For the purpose ofthis 

research, retirement is also a valid option. 

4.3 Regression Model Applications 

Equation 4.1 specifies the model used for my analysis. Y represents a column 

vector of the natural log ofthe income of each member in the sample space. X is a 

matrix containing the quantified responses for the entire sample population. a is a vector 

that represents the coefficients corresponding to each specific variable. 8 is the error term 

where E(8i) = o. 

Y=Xa+8 (4.1) 

Where 
Y vector ofLn (Wi) 
X variables from Table 4.1 
a = vector of coefficients 
8i = error with E( 8i) = 0 
Var (8i) = cr2 

4 Actuarial industries include life insurance, property and casualty insurance, consulting, education, and 
government. 
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Equation 4.2 is used to calculate the variable coefficients. The estimated variance 

is calculated using Equation 4.3. The result of Equation 4.4 is the covariance matrix. 

Testing for the statistical significance of each variable involves dividing the absolute 

value of the estimated coefficient by its standard error and comparing it to the appropriate 

values from the standard normal distribution. Significant values have a greater 

magnitude than the value of the normal distribution at a given significance level.5 

d = (X'Xrl * X'Y 

cr 2 = (Y-Xd)'(Y-Xd) 
n-k 

(4.2) 

(4.3) 

Covariance Matrix = cr 2 (X'Xr l (4.4) 

Where 

Y 
X 
d 
cr 2 

n 
k 

= 

= 

= 

= 

= 

vector ofLn (Wi) 
variables from Table 4.1 
vector of estimated coefficients 
Estimated variance 
number of observations (136) 
number of variables (36) 

5 For instance, a coefficient is statistically significant at the 5% level if the ratio is greater than 1.96 
13 



V. Analysis of Results 

5.1 Standard Human Capital Variables 

Table 5.1 shows the estimated coefficients of the human capital model. The 

coefficients of sixteen variables are positive, and the other 20 are negative. The variables 

for sex, schooling, college grade point average, and experience are common to many 

human capital studies. In this study the signs ofthese variables are consistent with those 

reported in the literature. 

Sex has a negative correlation with wages. Females make less than their male 

counterparts. This result may be due to the fact that women are more likely to take 

maternity leave than men. 

The years of schooling covariate (Schooling) has a positive correlation with 

wages, consistent with results detennined by Bureau ofthe Census [1994] and National 

Center for Education Statistics [1999]. 

The undergraduate grade point average (UnderGP A) has a positive effect on 

income. This result is expected since grade point average is a measurement of ability. 

Another expected outcome is a positive correlation between experience (Exp) and 

income. Using Equation 5.1, the partial ofthe log of income with respect to experience is 

positive. The data show that experience is positively related to income. This result 

indicates that those with more experience are likely to have higher earnings than those 

with less experience. This result is supported by other studies (Sandy [1996]). 

14 



~ U33 + 2 * U34 * exp (5.1) 
8exp 

Where 

8y the differential of the log of income with respect to experience 
8exp 

U33 the coefficient of experience (Exp) 

U34 = the coefficient of experience squared (EXp2) 

exp the average experience in years 
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Table 5.1 Estimated Coefficients for Human Capital Model1 

Parameter Name Total 

Constant 

Age 

Sex 

Pre-college 

Undergrad 

Grad 

Between 

HSGPA 

Schooling 

Program 

UnderGPA 

Formal 

Emphasis 

Minor 

Classes 

No classes 

MS 

Sitting 

n = 136 
* Significant at 10% level 
** Significant at 5% level 
***Significant at 1 % level 

3.27510*** 
(1.11289) 

-0.00361 
(.00903) 

-0.13438 
(.11573) 

-0.19834 
(.17855) 

-0.11430 
(.13213) 

-0.02411 
(.14732) 

-0.03568 
(.20756) 

-0.28902* 
(.17489) 

0.05326 
(.05126) 

-0.13725 
(.15832) 

0.23873* 
(.1291 ) 

-0.20431 
(.40495) 

-0.11868 
(.40367) 

-0.05107 
(.41327) 

-0.04339 
(.39504) 

-0.31177 
(.36437) 

-0.00263 
(.17056) 

0.01338 
(.15668) 

1 Standard errors are shown in parentheses 
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Table 5.1 Continued Estimated Coefficients for Human Capital Model1 

Parameter Name Total 

Percent 0.04009 
al8 (.2508) 

Finance 0.07614 
al9 (.26873) 

Group 
0.10571 

~o (.16923) 

Ind 0.26387 
a2l (.16431) 

Pension 0.32666* 
a22 

(.16853) 

Inv 0.19582 
an 

(.27051) 

US 0.32275* 
a24 

(.17332) 

Canada 0.21113 
a25 

(.51301 ) 

Life -0.20872 
a26 

(.12745) 

a27 PC -0.15611 
(.19271) 

Consulting -0.14894 
a28 

(.13652) 

a29 Education 0.62363 
(.50787) 

a30 Gov -0.45950 
(.34208) 

a3l Retired 0.11605 
(.3418) 

a32 Designation 0.93562* 
(.54228) 

a33 Exp 0.04712** 
(.02212) 

a34 Exp2 -0.00080* 
(.00042) 

- a35 Environments -0.02072 
(.08675) 

n = 136 
* Significant at 10% level 
** Significant at 5% level 
*** Significant at 1 % level 

1 Standard errors are shown in parentheses 
17 



S.2 Actuarial Specific and Unexpected Results 

Two other statistically significant covariates correspond to actuarial specialties. 

Those actuaries taking the pension track (Pension) have positive correlation with income, 

significant at the 10% level. The United States specific exams (US) also have positive 

correlation with income, significant at the 10% level. The justification of these findings 

is beyond the scope of this research. 

The percent of completed actuarial exams (Percent) has a positive correlation with 

income. This finding is clear as each exam carries significant financial rewards for 

successful completion. 

Actuarial designations (Designation) also have a positive coefficient. Attaining 

designations carries financial rewards and additional capacities to authorize actuarial 

documents. These abilities bring additional responsibilities and value. 

There are several interesting results that are specific to the actuarial profession. 

The sign ofth(: coefficient for actuaries following the individual life track (Life) vs. 

pension track (Pension) is negative. This result indicates the pension track pays better 

than the individual life track. Understanding these two industries provides several areas 

of consideration for explaining this result. 

Pension actuaries are predominantly found in consulting firms. Life actuaries 

typically work in insurance companies. The coefficient of each insurance industry (Life 

and PC) vs. the consulting industry (Consulting) is also negative. These two factors 

could be directly related. 
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The consulting and life insurance industries attract different types of people. 

Consulting firms rely much more on an actuary's motivation and personal achievements 

than insurance companies do. Since a consulting firm's primary source of revenue comes 

from billable hours, working more hours results in greater revenues. Consultants often 

experience a much faster paced, higher-pressure environment. They typically work more 

closely with others, and therefore have a need to development nontechnical skills. 

Communication skills and salesmanship are two attributes that consultants develop more 

often than insurance actuaries. With a broader skill set and greater time commitment, 

consultants are expected to earn a higher income than their insurance counterparts. 

The additional income earned by a consulting actuary can also be viewed as a 

"compensating wage differential." Consulting jobs are high pressure, so consultants are 

paid more. 

Another unexpected outcome is both ofthe exam tracks for the property/casualty 

actuaries (US and Canada) have positive correlation with income. As mentioned in 

Section I,.there are two primary governing actuarial societies administering the 

examinations. These two societies are the Society of Actuaries and the Casualty 

Actuarial Society. Five tracks are offered from the Society of Actuaries (SOA), and the 

Casualty Actuarial Society (CAS) administers two others. The CAS administers the 

United States based and Canada based exams, which are both positively correlated with 

income. This positive correlation could be due to the fact that very few actuaries are in 

these two specialties. Over 16,000 actuaries have membership with the Society of 

Actuaries, and only 3,000 have membership in the Casualty Actuarial Society (Directory 

[1999]). It could be argued that supply and demand in the property/casualty specialties 
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have inflated the earnings for these actuaries. The result that actuaries in the United 

States based and Canada based exams earn more than actuaries in other tracks is 

supported by a salary survey by D. W. Simpson [1997]. 

Several of the correlations have significant magnitudes. High school grade point 

averages (HSGPA) have a significantly negative correlation with income. This result 

indicates that performance in high school does not directly relate to future earning 

potentials in the actuarial profession. 

Actuaries working along the pension track (Pension) experience a significantly 

positive correlation with income. This result indicates that these actuaries are more likely 

to have higher earning potentials than actuaries choosing other tracks. As discussed 

previously, one could hypothesize that this result is due to the fact that many pension 

actuaries work in consulting environments. These environments might incorporate 

broader skill sets, which would account for the difference in pay. 

Another interesting result is linked to the dummy variable indicating if someone is 

still sitting for actuarial exams (Sitting). These individuals are either Associates that have 

decided not to continue through the fellowship exams, or Fellows. The result that 

completing the actuarial exams has a positive impact on earnings is expected. As 

previously noted, there is a significant amount of time that must be devoted to passing the 

exams. If an actuary is not studying for exams, there are more opportunities to make 

money. 
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5.3 Actuarial Science University Education Variable 

The correlation between studying at a recognized actuarial program (program) 

and income is negative, but not statistically significant. This value represents the fact that 

the respondents who have attended an actuarial school earned less income in 1999 than 

actuaries attending a non-actuarial school. There are two possible explanations for this 

result. 

There is an argument that can be made regarding the types of students entering 

actuarial schools. The type of student going through an actuarial program could be 

different than the type of student studying in a non-actuarial school. Students attending 

an actuarial university have support, guidance, and experienced actuaries helping them 

prepare for their careers. Students at nonactuarial schools do not have these luxuries. 

The actuarial programs have courses with the underlying goal of helping the students 

pass actuarial exams. At non-actuarial schools, students must be more self-starting, and 

take personal responsibility to prepare for actuarial exams. Once out of school, those 

students who did not have the support of an actuarial program might be better prepared 

for self-studying through the rest ofthe exams. This attribute could continue to propel 

these graduates to achieve more than actuarial school graduates in the long run. 

A second hypothesis is since the number of actuarial schools is not static, students 

in the past had far fewer options than students have today. As the notoriety of the 

profession has increased, so have the number of universities offering actuarial studies. 

The senior levels of actuaries today probably would not have studied at one ofthe very 

few schools that acknowledged this area of expertise when they were in college. Since 

the number of schools has been increasing, future studies might present a different result. 
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VI. Areas for Future Research 

There are several results of interest that would justify further investigation. A 

negative correlation between high school grade point average and income is very 

interesting, but unexplained. As the profession recruits future members, additional 

research is necessary in this area. 

Another result worth noting is the negative relationship between sex and income. 

Ever since the Equal Pay Act of 1963, gender-based discrimination in the wages paid for 

similar work on jobs is prohibited (Clarkson [1998]). What factors cause this 

discrepancy? Would a woman in the actuarial profession who interrupts her career to 

raise children, but continues to take actuarial exams have smaller wage differentials? 

All of the actuarial industry specific variables in this study could be the 

foundation for further research. The fact is that everything affects income in a certain 

way. These factors, and their influence on income, deserve future research. It is 

important to determine how to control negative influences and maximize the positive 

ones. 

In order to formulate an answer to these questions, there are several necessary 

pieces of information. More data must be gathered that focuses upon a respective 

hypothesis. Having a specific question at hand will allow for precise and accurate data 

that will provide accurate results. A new sample population with a large number of 

observations, which reflects the impact of the developing university-based actuarial 

education, should show an interesting change in results. 
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Table A.1 School Comparison 
School 

Actuarial Non-Actuarial 
Average Income (1 ,000's) 141 142 
Age 44.167 44.432 
Female 16.67% 15.91% 
Pre-college 45.83% 7.95% 
Undergrad 43.75% 39.77% 
Grad 2.08% 18.18% 
Between 6.25% 4.55% 
HSGPA 3.672 3.716 
Schooling 16.75 16.66 
Program 100.00% 0.00% 
UnderGPA 3.560 3.433 
Formal 37.50% 1.14% 
Emphasis 22.92% 1.14% 
Minor 12.50% 0.00% 
Classes 12.50% 6.82% 
No classes 14.58% 88.64% 
MS 12.50% 4.55% 
Sitting 8.33% 14.77% 
Percent 87.23% 83.15% 
Finance 4.17% 3.41% 
Group 6.25% 15.91% 
Ind 33.33% 28.41% 
Pension 20.83% 19.32% 
Inv 0.00% 4.55% 
US 10.42% 11.36% 
Canada 2.08% 0.00% 
Life 33.33% 36.36% 
PC 12.50% 14.77% 
Consulting 29.17% 25.00% 
Education 2.08% 0.00% 
Gov 0.00% 2.27% 
Retired 0.00% 2.27% 
Designation 91.67% 89.49% 
Exp 21.30 19.20 
Environments 50.00% 42.05% 

These variables listed above are described in Table 4.1 on page10. The values 
represent the percentage of respondents meeting the given requirements for the 
dlJmmy variables. The values for income, age, grade point averages, and experience 
are averages. Not all values add to one due to incomplete information. 

26 



) ) 

Table A.1 Years of Schooling and Grade Point Averages 
Schooling Undergraduate GPA 

20 vrs 18 vrs 16 vrs 3.85 3.625 3.25 2.75 
Average Income (1000's) 191 157 132 153 131 139 129 
Age 47.50 49.25 41.92 42.96 46.90 44.81 45.00 
Female 0.00% 15.00% 17.58% 22.45% 23.81% 11.32% 0.00% 
Pre-college 0.00% 10.00% 27.47% 26.53% 19.05% 16.98% 18.18% 
Undergrad 25.00% 27.50% 47.25% 34.69% 42.86% 49.06% 27.27% 
Grad 0.00% 30.00% 5.49% 14.29% 19.05% 7.55% 18.18% 
Between 0.00% 12.50% 2.20% 4.08% 0.00% 7.55% 9.09% 
HSGPA 3.813 3.681 3.702 3.839 3.792 3.580 3.511 
Schooling 20.00 18.00 16.00 16.53 17.33 16.57 16.91 
Program 50.00% 35.00% 35.16% 36.73% 52.38% 33.96% 9.09% 
UnderGPA 3.750 3.438 3.479 3.875 3.625 3.250 2.750 
Formal 25.00% 7.50% 16.48% 16.33% 23.81% 9.43% 9.09% 
Emphasis 0.00% 7.50% 9.89% 10.20% 4.76% 11.32% 0.00% 
Minor 0.00% 2.50% 5.49% 6.12% 9.52% 1.89% 0.00% 
Classes 25.00% 7.50% 8.79% 8.16% 14.29% 7.55% 0.00% 
No classes 50.00% 75.00% 58.24% 57.14% 47.62% 69.81% 81.82% 
MS 0.00% 25.00% 0.00% 4.08% 14.29% 9.43% 0.00% 
Sitting 25.00% 5.00% 15.38% 10.20% 14.29% 15.09% 9.09% 
Percent 74.86% 85.42% 85.59% 89.58% 78.41% 81.64% 88.18% 
Finance 0.00% 5.00% 3.30% 4.08% 4.76% 0.00% 9.09% 
Group 0.00% 15.00% 10.99% 12.24% 19.05% 13.21% 0.00% 
Ind 0.00% 32.50% 30.77% 42.86% 14.29% 24.53% 27.27% 
Pension 0.00% 17.50% 21.98% 12.24% 19.05% 24.53% 36.36% 
Inv 25.00% 0.00% 3.30% 6.12% 0.00% 1.89% 0.00% 
US 50.00% 7.50% 10.99% 8.16% 14.29% 13.21% 9.09% 
Canada 0.00% 0.00% 1.10% 0.00% 0.00% 1.89% 0.00% 
Life 0.00% 40.00% 35.16% 44.90% 38.10% 26.42% 18.18% 
PC 25.00% 7.50% 16.48% 14.29% 9.52% 16.98% 9.09% 
Consulting 25.00% 22.50% 28.57% 16.33% 23.81% 32.08% 54.55% 
Education 25.00% 0.00% 0.00% 2.04% 0.00% 0.00% 0.00% 
Gov 0.00% 0.00% 2.20% 4.08% 0.00% 0.00% 0.00% 
Retired 0.00% 2.50% 1.10% 0.00% 4.76% 1.89% 0.00% 
Designation 81.25% 90.63% 90.66% 93.88% 88.10% 87.74% 90.91% 
Exp 11.25 22.94 18.93 18.78 20.00 21.23 19.32 
Environments 100.00% 40.00% 44.57% 38.78% 61.90% 45.28% 36.36% 
These variables listed above are described in Table 4.1 on page10. The values represent the percentage of respondents meeting the 
given requirements for the dummy variables. The values for income, age, grade point averages, and experience are averages. Not all 
values add to one due to incomplete information. 
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Table A.4 Designations and Tracks 
Desianations Exam Track 

Fellow Associate EA Finance Group Ind Life Pension Invest 
Average Income (1000's) 161 108 114 103 154 154 148 123 
Age 46.06 41.33 45.00 39.00 48.53 44.02 43.15 40.00 
Female 14.12% 20.41% 0.00% 40.00% 23.53% 7.32% 18.52% 50.00% 
Pre-college 25.88% 14.29% 0.00% 20.00% 23.53% 31.71% 18.52% 0.00% 
Undergrad 36.47% 51.02% 0.00% 40.00% 47.06% 26.83% 48.15% 50.00% 
Grad 12.94% 10.20% 50.00% 40.00% 11.76% 12.20% 11.11% 0.00% 
Between 2.35% 10.20% 0.00% 0.00% 0.00% 9.76% 0.00% 25.00% 
HSGPA 3.710 3.686 3.625 3.700 3.706 3.704 3.769 3.875 
Schooling 16.66 16.73 17.00 16.80 16.59 16.63 16.52 17.00 
Program 37.65% 32.65% 0.00% 40.00% 17.65% 39.02% 37.04% 0.00% 
UnderGPA 3.518 3.418 3.250 3.275 3.559 3.537 3.370 3.719 
Formal 12.94% 16.33% 0.00% 0.00% 11.76% 17.07% 14.81% 0.00% 
Emphasis 9.41% 8.16% 0.00% 0.00% 5.88% 4.88% 11.11% 0.00% 
Minor 4.71% 4.08% 0.00% 20.00% 0.00% 4.88% 3.70% 0.00% 
Classes 10.59% 6.12% 0.00% 40.00% 5.88% 9.76% 3.70% 25.00% 
No classes 62.35% 61.22% 100.00% 40.00% 70.59% 63.41% 66.67% 75.00% 
MS 5.88% 10.20% 0.00% 0.00% 5.88% 7.32% 11.11% 0.00% 
Sitting 0.00% 34.69% 0.00% 40.00% 0.00% 4.88% 7.41% 25.00% 
Percent 97.61% 64.15% 32.22% 80.44% 77.91% 91.26% 89.71% 79.72% 
Finance 3.53% 4.08% 0.00% 100.00% 0.00% 0.00% 0.00% 0.00% 
Group 12.94% 12.24% 0.00% 0.00% 100.00% 0.00% 0.00% 0.00% 
Ind 37.65% 18.37% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00% 
Pension 22.35% 14.29% 50.00% 0.00% 0.00% 0.00% 100.00% 0.00% 
Inv 0.00% 8.16% 0.00% 0.00% 0.00% 0.00% 0.00% 100.00% 
US 11.76% 10.20% 0.00% 0.00% 0.00% 0.00% 0.00% 
Canada 0.00% 2.04% 0.00% 0.00% 0.00% 0.00% 0.00% 
Life 38.82% 30.61% 0.00% 80.00% 29.41% 78.05% 7.41% 
PC 14.12% 14.29% 0.00% 0.00% 0.00% 0.00% 0.00% 
Consulting 27.06% 22.45% 100.00% 20.00% 17.65% 4.88% 77.78% 
Education 0.00% 2.04% 0.00% 0.00% 0.00% 0.00% 0.00% 
Gov 1.18% 2.04% 0.00% 0.00% 0.00% 0.00% 3.70% 
Retired 1.18% 2.04% 0.00% 0.00% 5.88% 0.00% 0.00% 
Designation 100.00% 75.00% 50.00% 90.00% 91.18% 94.51% 91.67% 
Exp 22.29 15.87 20.00 14.50 23.97 20.37 18.98 
Environments 44.71% 46.94% 0.00% 0.00% 52.94% 43.90% 40.74% 
These variables listed above are described in Table 4. ron page10. The values represent the percentage of respondents meeting the 
given requirements for the dummy variables. The values for income. age, grade point averages, and experience are averages. Not all 
values add to one due to Incomplete information. 
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Figure A.5 Average Income by Fellowship Exam Track 
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Table A.6 Actuarial Industries and Gender 
Workino Industry Sex 

Life PIC Consultino Education Government Retired Males 
Total Income (1000's) 143 137 139 142· 85 113 146 
Age 45.00 40.79 45.00 35.00 40.00 55.00 44.74 
Female 16.67% 15.79% 19.44% 0.00% 0.00% 0.00% 0.00% 
Pre-college 25.00% 21.05% 19.44% 0.00% 0.00% 0.00% 21.05% 
Undergrad 35.42% 31.58% 44.44% 100.00% 50.00% 100.00% 39.47% 
Grad 14.58% 21.05% 8.33% 0.00% 0.00% 0.00% 13.16% 
Between 6.25% 5.26% 2.78% 0.00% 0.00% 0.00% 5.26% 
HSGPA 3.766 3.586 3.684 3.875 3.875 3.875 3.669 
Schooling 16.67 16.53 16.61 20.00 16.00 16.00 16.72 
Program 33.33% 31.58% 38.89% 100.00% 0.00% 0.00% 35.09% 
UnderGPA 3.536 3.493 3.358 3.875 3.875 3.250 3.445 
Formal 12.50% 15.79% 13.89% 100.00% 0.00% 0.00% 13.16% 
Emphasis 4.17% 10.53% 11.11% 0.00% 0.00% 0.00% 9.65% 
Minor 6.25% 0.00% 2.78% 0.00% 0.00% 0.00% 4.39% 
Classes 14.58% 10.53% 5.56% 0.00% 0.00% 0.00% 7.89% 
No classes 62.50% 63.16% 66.67% 0.00% 100.00% 100.00% 63.16% 
MS 4.17% 0.00% 8.33% 0.00% 0.00% 0.00% 7.02% 
Sitting 8.33% 31.58% 13.89% 0.00% 0.00% 0.00% 10.53% 
Percent 87.16% 93.16% 86.33% 75.00% 70.00% 100.00% 85.02% 
Finance 8.33% 0.00% 2.78% 0.00% 0.00% 0.00% 2.63% 
Group 10.42% 0.00% 8.33% 0.00% 0.00% 100.00% 11.40% 
Ind 66.67% 0.00% 5.56% 0.00% 0.00% 0.00% 33.33% 
Pension 4.17% 0.00% 58.33% 0.00% 50.00% 0.00% 19.30% 
Inv 2.08% 0.00% 5.56% 0.00% 0.00% 0.00% 1.75% 
US 0.00% 57.89% 8.33% 0.00% 0.00% 0.00% 12.28% 
Canada 0.00% 0.00% 2.78% 0.00% 0.00% 0.00% 0.00% 
Life 100.00% 0.00% 0.00% 0.00% 0.00% 0.00% 35.09% 
PC 0.00% 100.00% 0.00% 0.00% 0.00% 0.00% 14.04% 
Consulting 0.00% 0.00% 100.00% 0.00% 0.00% 0.00% 25.44% 
Education 0.00% 0.00% 0.00% 100.00% 0.00% 0.00% 0.88% 
Gov 0.00% 0.00% 0.00% 0.00% 100.00% 0.00% 1.75% 
Retired 2.08% 0.00% 0.00% 0.00% 0.00% 100.00% 1.75% 
Designation 92.19% 90.79% 89.58% 75.00% 87.50% 100.00% 90.57% 
Exp 21.09 16.45 20.97 2.50 15.00 37.50 20.50 
Environments 35.42% 42.11% 52.78% 100.00% 50.00% 0.00% 45.61% 

• The income information is incomplete for education 
These variables listed above are described in Table 4.1 on page10. The values represent the percentage of respondents meeting the 
given requirements for the dummy variables. The values for income, age, grade point averages, and experience are averages. Not all 
values add to one due to incomplete information. 
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Figure A.7 Average Income by Actuarial Industry 

Life PIC Consulting Government 

Industry 
*Educatlon Is not represented due to Incomplete data 
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- Table A.a Totals and Averages 

Totals Averages 

Income (1000's) 19265 142 
Age 6030 44.34 
Female 22 16.18% 
Pre-college 29 21.32% 
Undergrad 56 41.18% 
Grad 17 12.50% 
Between 7 5.15% 
HSGPA 503 3.700 
Schooling 2270 16.69 
Program 48 35.29% 
UnderGPA 473 3.478 
Formal 19 13.97% 
Emphasis 12 8.82% 
Minor 6 4.41% 
Classes 12 8.82% 
No classes 85 62.50% 
MS 10 7.35% 
Sitting 17 12.50% 
Percent 115 84.59% 
Finance 5 3.68% 
Group 17 12.50% 
Ind 41 30.15% 
Pension 27 19.85% 
Inv 4 2.94% 
US 15 11.03% 
Canada 1 0.74% 
Life 48 35.29% 
PC 19 13.97% 
Consulting 36 26.47% 
Education 1 0.74% 
Gov 2 1.47% 
Retired 2 1.47% 
Designation 123 90.26% 
Exp 2713 19.94 
Environments 61 44.85% 

These values represent the totals and averages of all reported data. 
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B. Instrument 

I) Actuarial Thesis 
~ 

BAll STATE 
UNIVERSITY. 

Please mark your responses to the questions below. 

Thank you for coming to the on-line version of my 
undergraduate fellowship survey. I appreciate your willingness 
to aid me in my research into the effects of graduating from an 
"Actuarial" University Vs a "Non-Actuarial" University. All 
information is strictly anonymous, and will be used solely for 
the use of this research project. 

[would like to thank Dr. Jack Foley, F.S.A. for advising me 
throughout this project, as well as the Center for Actuarial 
Science, Insurance, and Risk Management at Ball State 
University for making this opportunity possible. 

This survey should take a relatively short time for you to 
complete. There are drop down boxes and/or short fill-in-the
blanks for each question to make answering the questions 
quick and easy. Simply click on the down arrow and highlight 
the answer that fits your response. When you are finished, just 
click the continue button at the bottom. Please make sure that 
you answer every question. 

I expect the results of my research to become available to you 
during the spring semester of 2000 at this internet address. 

Thank you for allowing this research to become a reality. 
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Part 1 - Background Information 

1. How old are you? 

2. What is your sex? 

I ........• 

3. At what point did you first seriously consider to pursue actuarial science? 

[ I 

Part 2 - Educational Background 

4. In which state or providence did you graduate from high school? 

LH 

5. What was your high school grade point average? 

6. Which degree(s) have you earned? 

C A'T . ~~one 

Ii! B. Bachelor or equivalent 

10 C. Master's or equivalent 

L: D. Ph.D. 

35 



7. In which state or providence did you get your Bachelor's degree (if you have 
one)? 

[ 

8. Were you enrolled in an actuarial program at an actuarial school? 
(Faculty included at least an ASA or ACAS level instructor) 

f{" Yes or f{') No 
If you answered "yes", what school(s) were you referring to? [ . 

9. What was your undergraduate grade point average? 

L ... nl 

10. Descn1Je your Bachelor's degree. 
[m ...... I 
If you did not receive a formal Actuarial Science degree. what was your degree 

in?L ' 

11. If you received a Master's degree. what was it in? I. I 
If you chose "Other" 7 what was your Master's deF in? 

[ ............... - .. __ .... ......... ....._. ....... ..... .... ...: 

12. If you received a Ph.D., what was it in? I I 
If you chose "Other", what was your Ph.D. degree in? 

l.. ....... d_... _ _... ..... .. ... . ...d ; 
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Part 3 - Exams 

13. Are you still sitting for exams? 

('" (': 
Yes or No 

If you still sitting for exams, please answer question 14 

14. I have ncredits under the current SOA system 

I have n parts under the current CAS system 

If you are no longer taking exams, please answer question 15. 

What is your current status? 

15. I was done under the old SOA system and had r SOA parts 

I sat under the current SOA system and have rcredits 
I am no longer taking CAS exams and have n CAS parts 

16. If(when) you were taking fellowship exams, which track would(did) you choose? 

L ...• 
If you answered "Other", please indicate the track. 

L 

Part 4 - Professional Experience 

17. In which state or providence do you work? 

I 
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- 18. What line of actuarial work are you in? I I 
If you answered "Other", what line of work are you in? 
L ' 

19. Please indicate which ofthe following designations you have attained. 

r A E.A 
C B. AS.A 
IU C. F.S.A 
[j 

D. A.C.AS. 
fj 

E. F.e.AS. 

20. How many years of experience do you have working as an actuary? 

21. What was your total income from actuarial work, including bonuses, last year? 

I ... -.-._ .. 1 

22. Have you worked in more than one type of actuarial environment? 
(For example, have you worked in both Life Insurance and Consulting 
industries?) 

eye No esor 
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Please identify your success in each of the following industries. 
The first blank on each line representing the number of credits 
or parts you completed, and in the second blank please indicate 
how many sittings it took you (ie February, May, and 
November each count as one sitting if you sat for at least one 
exam) 

*****Position ******** Credit/Parts ********* Sittings ***** 
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