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Abstract 

This study empirically verifies that certification ex-perience requirements do affect 

the timing of resignation in public accounting. Data from the personnel files of Big Eight 

public accounting firms are analyzed with event history analyses using maxiiTIur;;.likelihood 

estimates. A log-logistic function models the resignation rates better than a variety of 

monotonic functions and several other nonmonotonic functions. A constant rate model 

with time-period effects is used because seasonal variations in employee exits restricted the 

usefulness of parametric models. 

Different levels of two attributes of experience requirements, length and breadth 

of focus, are contrasted. Examination of the length of the experience requirement 

demonstrates that a significant number of the audit employees postpone resignation until 

after completion of the experience requirement. Significantly more audit employees with 

a narrowly focused experience requirement postpone resignations than co audit employees 

with a broadly focused experience requirement because audit employees with a broadly 

focused experience requirement are able to substitute nonpublic accounting experience. 

Nonaudit employees have two possible sources of experience substitution for fulfilling the 

experience requirement: nonaudit and nonpublic accounting experience. Both of these 

substitutions can affect resignation rates, and interactions of the two, possible under a 

broadly focused experience requirement, have no clear expectations. Under a narrowly 

focused experience requirement iionaudit employees do not postpone resignation as much 

as audit employees. 

Public accounting labor markets can be affected by differences in certification 

experience requirements. Regulators and the public accounting profession must attend to 
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institutional effects resulting from efforts to improve public accounting quality through 

regulatory modifications. Understanding the impacts of experience requirements on 

resignation patterns helps public accounting firms develop effective employment strategies. 

Individuals who are or will be those employees affected by experience requirements for 

certification should be aware of factors that influence their lives to make appropriate 

preparations for their futures. 



CHAPTER. 1 

Introduction 

14 

All states have laws governing the licensing or certification of professional accountants. 

The laws establish requirements which include education, examination, and ex-perience. 

These regulations are intended to benefit the public by helping assure a minimum 

competence level for certified public accountants. The licensure or certification regulations 

impact the public accounting profession as well by influencing employee control and 

employee retention. One regulation requires accountants to obtain experience in public 

accounting by working for a public accountant or the equivalent for a stated time period. 

This socializes accountants, leading them to mimic the behaviors of members who possess 

the desired skills and traits, thus helping to perpetuate the accounting profession. 

Evidence indirectly implies that regulations impact employee resignation in public 

accounting firms. This resignation has both adverse and beneficial effects which may 

impact either the employee or the employer. Some employees voluntarily terminate their 

employment after completing the experience requirement for certification (Istvan & 

Wollman, 1976). while some individuals have used public accounting certification as a 

stepping stone to other employment opportunities (Bullen & Flamholtz, 1985). Given the 

costs associated with resignatjon and the effect of regulation on professional deveiopment, 

understanding the effects of regulation on employee resignation is necessary if either issue 

is to be addressed in policy decisions. 

At the firm leveL control of voluntary turnover in public accounting is necessary (Istvan 

& Wollman, 1976; Waller. 1985) to maximize its benefits and minimize its costs. Control 
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can be established by using self-selecting incentive schemes which screen out the applicants 

who are less motivated to remain in public accounting (Waller, 1985). For example, 

portions of employees' wages from the early years of employment can be deferred to later 

years to make longer tenure more attractive. Yet, these incentive schemes are not being 

used in public accounting; in fact, the opposite tactic has been used. Fixed rate starting 

salaries have dramatically increased recently to attract higher quality personnel to public 

accounting. Since the self-selecting incentive schemes proposed by '.Valler are not used. 

other methods of controlling resignation need to be investigated. One potential area of 

control is through the use of institutional effects produced by public accounting regulations. 

Institutional effects are those repercussions resulting from specific attributes of an 

organization or industry. Efforts can be made to maintain or modify regulations so that 

institutional effects minimize the uncontrollable turnover and the regulations still 

accomplish their other objectives. 

The state accounting boards enforce the regulations. Among the duties these boards 

share is to "[a]dopt such rules as it deems necessary for ... improving the quality of 

service to the public" (61-28-2 NMSA, 1987). It is clear that guaranteeing the quality of 

certified public accountants is one objective to improving service to the public. Not as 

clear is the objective of maintaining a reasonable public accounting quality and cost' in the 

interest of the public. For the profession, both quality and cost can be degraded by 

uncontrollable resignation. Awareness of the consequences of certification regulations is 

important to make appropriate decisions concerning the regulations' structure and 

existence. Revisions of regulations are sometimes necessary to improve the t::ffecti';;:;llc':'" 

lEffeciiveness and efficiency can be reduced .... ith rapid or untimely turnover. Older, more Ch-perienced junior 
accountants must be replaced by newer. less Ch-perienced accountants. More lime is used to perform iower quality 
work by the less Ch-perienced employees on the average. This either reduces the overall quality, increases :;',.,; 
overall cost, or both. In any case, a COSt is added on to the consumer, the public. The extent of the cost increase 
is not clear since benefits are also derived from the lower wages and wiilingness of the employees to do more 
!!'!enia! tasks. 
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and efficiency of the certification process. Therefore, it is in the best interest of the public 

and the profession for the accounting boards to be aware of institutional effects resulting 

from their regulations. 

Currently, there is movement by state accounting boards to adopt 150 hours of university 

credit as the educational minimum for certified public accountants. For a variety of 

reasons (Deppe, Hansen, & Jenne, 1988), many states are willing to substitute longer 

experience requirements for the additional education so that individuals with four-year 

degrees can become certified or licensed2
• The trade-off of t'xperience for education may 

be effective for guaranteeing expertise, but the differential in experience requirements may 

affect the employee tenure behaviors. Understanding the consequences of different 

experience requirements is important when making these trade-off decisions. 

Knowledge of the magnitude of the impact of the experience requirement on resignation 

is important to the public accounting industry to assess policy revisions. The firm and 

profession are reflected in the composition of state accounting boards which are composed 

primarily of licensed public accountants; approximately 80% of the boards are licensed 

public accountants nationwide (AICPA & NASBA, 1987-88). The high proportion of 

practicing public accountants on !he boards helps insure attention to the industry's 

capability to provide adequate services at a reasonable cost. If the effects of regulations 

are not addressed by the regulators, then the firms can respond to the effects in two ways. 

First, firms can lobby to change the regulations. Second, firms can incorporate the 

information into their employment strategies. For example, firms could seek hetter 

employee selection devices. such as incentive schemes that help control the self-selection 

of individuals seeking employment for certification purposes. 

2For example. Utah requires individuals holding bachelor degrees in accounting to have 2000 hours of 
accounting experience to sit ior the exam and three further years of qualified cx-perience to become licensed. 
Individuals \\;th bachelor degrees and 30 additional hours of qualified education need no e"'Perience to sit for the 
exam and only one year of qualified experience to become licensed. 
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This study directly investigates the effects of the experience requirement for public 

accounting certification on the timing of employee resignation in public accounting. Does 

the experience requirement affect the timing of employee resignation in public accounting? 

What effects do the focus and length of experience requirements have on the resignation 

timing where focus defines the degree to which auditing experience is necessary and length 

is the number of years of experience required? 

Chapter 2 discusses the past accounting literature and how it relates to the effects of the 

experience requirement on resignation in public accounting. Chapter 3 presents the 

resignation rate distributions of some arguments for resignation in employment 

environments. Chapter 4 develops four hypotheses to be tested. Chapter 5 presents the 

methods and data used to test the hypotheses. Chapter 6 presents the results from the 

analyses. Chapter 7 summarizes the results and presents the conclusions drawn from the 

results. Implications for the findings of the study are followed by some limitations and 

suggestions for future research as an extension of this study. 
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CHAPTER 2 

Resignation in Public Accounting 

Public accounting certification signals proficiency in the public accounting industry 

(AlCPA ~: NASBA, 1983). The skills and personal traits necessary for certification are 

possibly desirable in other industries, making the CPA title a desirable marketing signal 

for employ~es in the job market.3 Some individuals, seeking to fulfill the certification 

experience requirement, accept employment in public accounting without long term 

intentions of remaining in public accounting. Other individuals with initial intentions of 

relll2ining ;n public accounting find public accounting less desirable after a short period 

of employment and remain employed only long enough to become certified. The voluntary 

exit of these individuals increases the turnover in public accounting firms. Assuming that 

these individuals wish to acquire their CPA certificates and start their new positions as 

soon as possible, they resign soon after fulfilling the minimum experience requirement. 

2.1 Turnover Rates 

Turnover is broken into three classifications (Istvan & Wollman, 1976): termination, 

resignation, and plc;.cc;YlI::nL. Resignations, consisting of those employees who ended their 

employment of their own volition, irlcludes the costly, undesirable turnover of most interest 

to this study. Terminations consist of those employees who were forced to leave by the 

3 An example from the University of Arizona is in Appendix F. Robert Half (1989). in an article directed to 

graduating accounting maic~s. states that "[T]he CPA is the basic credential that accountants carry throughout their 
profession." Shannon and Stevens (19':;9) p;~,ented a rebuttal to Halfs article suggesting that the desirable CPA 
can be obtained outside of ?ublic accounting. These authors were convinced of the important signalling effect of 
the public accounting certification. The signalling effect can also be extrapolated from Istvan Jnd Wollman's 
conclusions on the job position le-.'els attained by individl:'lls with public accounting versus non-public accountin::; 
e).-perience. There is also e-.·idence of individuals claiming employment for the purpose of certification (Istvan 6: 
\Vollman, 1976) and employment as training (Bullen & FIamholtz, 1985; Dillard 6: Ferris, 1979). 
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firms. Placemem consists of those empioyees who take positions outside the firm through 

a mll~!.!?! arrangement by the accounting firm, the new employer. and the employee. 

For many years. members of the public accounting industry have felt they had an 

unusually high and costly turnover rate (White & Hellriegel. 1973; Rhode, Sorensen, & 

Lawler. 1976, 1977; Dillard & Ferris, 1979; Bullen & Flamholtz. 1985; Waller, 1985). 

Employee resignations occur at inconvenient times for the firms (Tyra, 1980) and result 

in both di=-ect and indirect costs. Direct costs in the early seventies ranged from ten to 

fifteen thousand dollars plus unmeasurable indirect costs (Bullen and Flamholtz. 1985). 

Increased recruiting and training activities. understaffing. excessive numbers of 

inexperienced staff to service clients, complications and uncertainties in planning operations 

and supervision. and possible decreases in client goodwill are listed as some costs of 

turnover (Hom. Bracker & Julian, 1988; Waller, 1985). Yet in many instances turnover is 

cost-beneficial. Culling nonpromotable personnel, flexibility in maintaining the optimal size 

of labor force, and possible increases in dient goodwill are some of the benefits of turnover 

(Hom, Bracker & Julian. 1988; Waller. 1985). Resignation need not be stopped but should 

be better controlled (Waller. 1985). 

Turnover often occurs during the early years of employment. Grossman found high 

turnover during the first three years (15% of the initial employment population each year) 

with a big drop between the third and fourth years (Leathers, 1971). Capin (1969) found 

very similar turnover rates to those of Grossman. Istvan and Wollman (1976) discovered 

the presence of two periods of high turnover ral.es during the first ten years of employment. 

The first high turnover period extended from year two to year three and one half and the 

second high turnover period extended from year four and one half to year six and one half. 

Yet. lhey found little or no patterns for terminations of employees. Tyra (1980) found high 

turnover rates in the samples she examined. They were somewhat consistent with those 
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of Grossman and Istvan and Wollman. Montagna (1974) found that only half the original 

employees remained at the end of four years. 

These studies found high turnover rates during the periods directly following 

completion of most states' experience requirements. This is consistent with the notion that 

some of the turnover is caused by individuals seeking certification and resigning soon after 

certification is achieved. Capin and Grossman were able to collect some reasons given to 

the firms by resigning employees. These reasons showed an overwhelming percentage of 

movers (those employees who intend to resign from the firm) moved to more attractive 

positions. Istvan & Wol!man queried the employees about their reasons for resignation. 

The r:!sponden!s' !i~! of ~o<;t common reasons given included "[W]as in public accounting 

only to qualify for the CPA certification's experience." White and Hellriegel state that 

their respondents pointed out that "[P]ublic accounting fIrms can exploit the apprentice 

nature of the experience requirement L'1cident to the CPA certification." 

Eighty percent of public accounting employees from one large public accounting firm 

intended to leave within the fIrst five years (Bullen and Flamholtz. 1985). Public 

accounting employees felt that their job would prepare them for their future career goals 

(Dillard & Ferris. 1979; Bullen and Flamholtz, 1985). Although monetary considerations 

are a major reason for turnover, individuals are willing to forgo dollars in exchange for 

experience. Bullen and Flamholtz state that "[m]any people consider their public 

accounting experience a training period, and as such an opportuniry to build their own 

human capital." Montagna quotes a partner as stating that "[y]ounger people see public 

accounting as a stepping stone." Private industry. service industry. and government have 

substantially greater retention rates of employees than does public accounting 

(Kollaritsch. 1967). Accountar.ls "'ii!h public accounting experience receive increasingly 
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greater market value for their experience during the first five years than do non-public 

accountants (Istvan & Wollman, 1974). 

A preponderance of literature is intended to motivate new accounting gr::.lduates to 

seek certification. Robert Half (1989) instructs new accountants to pursue a CPA because 

it "[i]s the basic credential that accountants carry throughout their professional lives." He 

states "[A]nother reason for pursuing experience in public accounting-and gaining the CPA 

before switching to management accounting-is that once a person is entrenched in a 

management accounting job, it is unlikely that he or she will pursue the CP A. II Though 

such articles do not provide direct evidence that new accounting graduates are accepting 

temporary employment to gain certification, they are motivating those actions; therefore, 

it is indirect evidence of the activity. 

2.2 Determinants of Turnover 

DifferencC'c: between movers, employees who have exited or intend to exit public 

accounting firms, and stayers, employees who have not and do not intend to exit public 

accounting firms, have been investigated to find determinants of turnover. A variety of 

potential causes of public accounting turnover have been examined including traits of the 

public accounting profession, personal characteristics of the employees, employee 

satisfaction. and conflicts between professional and organizational commitments. No 

dominant explanations for turnover have emerged from this body of research. 

Demographic variables, used as determinants of turnover. were not found to be 

significantly related to turnover individually but. when combined, explained substantial 

amounts of the variance in a sample of public accountants (Rhode, Sorenson, & 

Lawler. 1977). Questions persist as to the usefulness of these combinations of demographic 

variables as predictors of turnover because of the small sample sizes resulting from the 

large number of terminal combinations of variables. 
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Various attributes of the public accounting profession have been identified as causes 

of resignation throughout the last two decades. Salaries are considered instrumental in 

retaining employees (Half, 1968; Capin, 1969). Large salary increases for new jobs has the 

largest positive effect on resignation (White & Hellriegel, 1973). The employees' 

perceptions of the lack of internal opportunities, the "up or out" policy, (Capin, 1969) and 

the high availability of extraorganizational job opportunities (Capin, 1969; Bullen & 

Flamholz, 1985; Hom, Bracker & Julian, 198~) have significant effects on the rates of early 

exit in public accounting. 

Some attributes of employment in public accounting are considered to be major 

causes of resignation because they create job dissatisfaction (Capin, 1969). Some of these 

attributes are: the lack of professional respect, unsatisfactory standards, lack of security, 

travel burden (Capin, 1969), irregularity of hours (Half, 1968), and monotonous work 

(Hom, Bracker & Julian, 1988). Uncertainty about job requirements, too heavy a 

workload, and geographical preferences are three factors isolated as major determinants 

of public accounting tur;lOver; but only job requirement uncertainty was useful in 

differentiating between resignations and terminations (Rhode, Sorenson, & Lawler, 1977). 

Movers perceive job pressures as greater and job status and satisfaction as iower thaI: do 

:>t3yers (White & Hellriegel, 1973). Use of an orientation, training, evaluation, and 

counseling program, in efforts to increase employee satisfaction and retention, 

demonstrated no effects on the resignation rates for a Big Eight firm (Tyra, 1980). 

Public accountants were found to be satisfied with jobs, pa:-ticularly with work and 

supervision and to a lesser degree pay, promotion opportunity, and co-workers (Norris & 

Niebuhr, 1983). Job Satisfaction is high immediately after hiring (a honeymoon effect). 

plu::ges to its lowest level during the second year, then increases until the employee 

becomes a partner (Norris & Niebuhr. 1983). 



Examinations of relationships between satisfaction and resignation has mixed 

results. Individual measures of work satisfaction demonstrated little relationship to 

resignation in public accounting (Aranya, Lachman .. & Amernic, 1982). Turnover is related 

to measures of overall job satisfaction and overall satisfaction can be predicted from a set 

of individual satisfaction dimensions (Bullen & Flamholz, 1985). Career preparation is one 

of the more significant of these dimensions. Employee dissatisfaction with the job is 

proposed as a major reason for resignation (Hom, Bracker & Julian, 1988). 

Those employees who resign to accept positions in other public accounting firms 

are more negative in their attitudes about public accounting than are those who resign for 

nonpublic accounting positions (White & Hellriegel, 1973). Attitudes towards control 

processes-firm rules and their implementation-are not different between employees who 

remain and employees who move to nonpublic accounting positions. In general, the older 

the employee, the longer the tenure, or the higher the educational level, the more favorable 

are the attitudes observed (White & Hellriegel, 1973). Attitudes on team effectiveness 

and leadership are lower for movers than for stayers (White & Hellriegel, 1973). 

When twenty task outcomes (e. g., prestige. promotion, or pressure) were attributed 

positive and negative desirability weightings by public accountants, employees who were 

intending to resign in the future assigned more negative weights to the negative tasks a:1d 

less positive weights to the positive tasks on thirteen of the twenty task outcomes (Dillard 

& Ferris, 1979). When the same twenty task outcomes were ranked by the employee's 

perception of the likelihood of obtaining the outcome, six discriminated between movers 

and stayers (Dillard & Ferris, 1979). These six all demonstrated results opposite of those 

e>:pected: the movers expressed more positive scores for both th~ positive task outcomes 

and the negative task outcomes. The more positive attitudes of the movers suggests that 
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the decision to exit results from the er.lployees' perception of greater opportunity in 

alternative positions (Dillard & Ferris, 1979). 

Six of eighteen scale scores on the California Personality Inventory were 

significantly higher for stayers than for movers who left public accounting (Rhode. 

Sorenson, & Lawler, 1977). The six scores were responsibility. socialization, tolerance. 

achievement via (.,:mformance, achievement via independence, and intellectual efficiency. 

Since the movers included both resignations and terminations, cttributing the differences 

to resignations is tenuous because the differences may lie in those employees who were 

terminated. Personality characteristics affect employees' work attitudes differently across 

different sizes of public accounting firms and organizational levels and between public and 

nonpublic accounting firms (Arany~, Lachman. & Amernic, 1982; Aranya & 

Wheeler, 1986). 

Personality characteristics of partners are more important determinants of 

organizational commitment than of professional commitment (Aranya & Wheeler, 1986). 

Organizational orientation (commitment) is a more significant determinant of job 

satisfaction than professional orientation (commitment) (Sorenson & Sorenson, 1974; 

Aranya, Lichm'3n, & Amernic, 1982). Professional commitment increases at a significantly 

higher rate during the tenure of public accountants than does organizational commitment 

(Norris & Niebuhr. 1983). The greatest convergence of career orientation for public 

accounting employees occurs bet-ween graduation and the senior staff level (Harris. 1972). 

Public accounting firm managers have higher organiz3.tional and professional commitments 

than do staff accountants (Aranya & Ferris. 1984), but the conflict arising between 

organizational and professional commitment is lower for managers than for staff 

accountants. suggesting some interactive effect; higher commitment does not lead to more 
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conflict. Organizational-professional commitment conflict is positively related to job 

satisfaction and employee turnover. 

Other research has shown a lack of support for concerns over the potential conflict 

between professionalism and organizational commitments (Norris & Niebuhr, 1983). Audit 

seniors in one Big Eight public accounting firm demonstrated no significant relationships 

between their propensity to leave and either role conflict or role ambiguity (Senatra, 1980). 

Higher organizational and professional commitments were found in public 

accountants than in accountants in industry, government, and public institutions (Aranya 

& Ferris, 1984) leading one to conclude that resignation would be lower in public 

accounting than in private industry. Yet, this is not true. There is a drain of accountants 

from public accounting to industry (Istvan & Wollman, 1976). 

The prior literature has not directly addressed the experience requirement effects 

on the timing of resignation in public accounting, but there are several implications. For 

example, the lack of a relationship between demographic variables and turnover gives more 

confidence to results obtained when these variables are not explicitly controlled. 

Ex ante expectations of an experience requirement effect rely on the employees' 

motivation to become certified. The perception of an excellent external job market is a 

neCf;ssary element to presuppose that motivation. Their career preparation shows that 

employees are preparing themselves for a future which includes becoming certified. 

Various attributes create a less than desireable employment environment for many 

public accounting employees. Some of these employees have exited public accounting, but 

many n::maill with plans to exit in the future. Some factors must exist that causes these 

employees to remain in public accounting employment. The desire to become certified is 

possihly one of the factors. 
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The public accounting population becomes more homogeneous progressing up the 

career hierarchy. particularly at the senior level. This comes from a high resignation rate 

of employees with different career interests; perhaps the movers are employees who do not 

intend a career in public accounting but desire certification. Their different attitudes may 

also be reflected in the those differences found between public and nonpublic accounting 

attitudes. 

Employees whose commitments to accounting conflict with their commitments to 

public accounting organizations tend to resign and go to non-public accounting. This group 

may be the individuals who are in public accounting for certification rather than a career. 

2.3 Survivor and Hazard Functions 

Prior evaluations of public accounting turnover have presented turnover rates as 

percentages of original employees (Grossman, 1967; Capin, 1969) or as percentages of the 

total of employees who terminated (Istvan & Wollman, 1976; Tyra, 1980). Portraying 

turnover as a percentage of the original set of employees is problematic. It does not fairly 

represent the set of employees at risk at the time of turnover which misrepresents the 

periodic probabilities for turnover of employees. (Refer to Appendix A for an example.) 

Current quantitative studies of social relations have proposed a more appropriate measure 

of turnover than the simple percentage of initial employees. A turnover probability 

conditional on only those employees still at risk at the time of exit is prepared. This 

probability. referred to as a hazard function, is currently used as the appropriate measure 

of turnover rate (Carroli, 1983; Tuma & Hannan, 1984). 

At times the research question focuses more on the probability that an employee 

hired at time to does not resign before time t. This function is labeled the survivor function 

G(t), where 

G( t) = PrC surviving to t) 
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This is the probability of still being employed at time t given a history which includes a 

hiring date of tli;:~ ~o. 111 t!ie more geue,(il case, the survivor functior. is th.::. p~obaoility 

that the event occurs after time t. Events are changes in the state of the subject; in this 

study the employees change their employment state from employed to resigned or 

terminated. (Refer to Appendix B for concrete examples to supplement the following 

discussion of survivor and hazard functions.) The survivor function for the nth event, 

where n designates the number of occurrence of the event, is: 

(1) 

where 
j is the outcome of the event (source of turnover). 
t is the tL'Tling of each event. 
wn•l is the history state occupancies and times of changes. 
Tn is a random variable recording the time of the nth event. 
n is the number 'Jf the event, 1 to co. 

The survivor function G(t) can be found by: 

(2) 

where 
is the distributicr. function for the nth event. 

Hazard functions are related to survivor functions. A hazard function is the 

instantaneous probability of resigning at time t, given that turnover has not occurred 

before t. 

h(t) = Pr (exit between t, t+1 I risk set at t) 

It is the probability density function for exit divided by the survival function, the probability 

of exit conditioned on only those employees who are still employed. The hazard function 

h(t) for the nth event is: 

where 

(3) 

is the probabilit"j density function for the nth event. 
is the distribution function for the nth event. 
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a relative maximum for the period after ttc LVYO year point which is consistent with an 

argument that the experience requirements affect turnover, if one can assume that the data 

come from areas with two year experience requirements and that the employees qualify for 

certification. The analysis is crude and inconclusive since the data sets may not be 

appropriate for this analysis. First. the data are reported in course time increments: SLX 

month intervals by one author, and year intervals by the other two authors. Secondly. the 

samples include different types of turnover sets, including resign<:tion, ter,ninalion. 

transfers, aild mutual placement. Third, the sources of the data are variant and unknown, 

consisting of various collections of different type firms from unidentified areas. 

The nonmonotonic distributions and timing of the maximum of the hazard functions 

from recasting the prior data in hazard functions and the evidence from prior studies 

suggest a high turnover rate after a fev. years experience and a tendency to use public 

accounting to train for future opportunities. The distributions of the turnover rates during 

the early years of employment are consistent with the employee using public accounting 

to obtain CPA certification for use as a signal in the job mar!~et. Yet. no direct test has 

been performed investigating whether or not experience regulations necessary for 

certification have an effect on the timing of resignation or the resignation rate. Collecting 

the appropriate data and conducting a study directed at the research question may yield 

results which bear on this specific question. 

2.4 Summary 

A small body of prior research Ull turnover ill public accounting exists. The 

research to date has determined that the turnover is high in the early years of employment. 

Research suggests that this turnover is uncontrolled and costly to the public accounting 

firms. Reasons for the turnover are implied but not directly addressed. Several studies 
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have investigated employees' characteristics but have not found any domLilant explanatory 

attributes. 

A better method of presenting resignation rates, the hazard rate, is suggested for 

this study. The available data from some prior studies is recast in the hazard rates. The 

distribution of the hazard rates appears to be consistent with rates that might be expected 

if the experience requirements do affect resignation. 
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CHAPTER 3 

Models of Resignation 

This chapter presents explanations for resignation in public accounting firms, where 

resignation is represented by distributions of hazard rates as functions of time in 

employment. Three families of curves are presented, with the first being a bench mark from 

which others cal" 1:-0. differentiated. These arguments suggest the general functional forms 

of the families of curves but do not identify parameter values. Arguments suggesting 

specific timing of maximum resignation rates in the functional forms resulting from the 

experience requirement are discussed in Chapter 4. The arguments presented are not 

exhaustive but are representative for illustrative purposes. 

Treating resignation as the sole source of employee turnover simplifies the 

discussion of employee turnover with no loss of generality. This assumption is relaxed later. 

The functional forms are described in terms of a hazard function,4 which uniquely identifies 

the survival function. Thus, graphic representations of the survivor function and the hazard 

function are presented for each family of functions. 

The first graph for each family of functions presents the hazard rate as a function 

of time. The hazard rate is on the vertical axis and time in employment on the horizontal 

axis. The second graph presents the survivor functions. The survival probability is plotted 

on the vertical axis with time in employment on the horizontal axis. 

4For a more thorough explanation of a survival function. a hazard function. and a transition function refer to: 
Allison. 1984; Carroll. 1983; or Tuma and Hannan. 1984. 
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dissatisfied resign, leaving an employment base with an increasing proportion of members 

who prefer it and are less likely to exit. 

3.2.3 Firm-Specific Human Capital 

An argument based on firm-specific human capital has a monotonic hazard function 

(Tuma, 1976). Firm-specific capital occurs when human capital (skills) cannot be used 

outside the firm; thus, no external market for these skills exists. As an employee spends 

more time in a position, the employee and employer make increasing investments in the 

employee's skills in that position. Resignation is costly to the employee and employer with 

the employee losing the time investment in the position and having to stCtrt over in a new 

position and the employer having to incur recruiting and training costs. As time passes, 

there are greater costs for both the employee and employer associated with resignation, 

which causes the employee to have a lower probability of quitting. 

3.2.4 Better Employer Information 

Over time, employers gather information on employees. As better information is 

obtained, employers know which employees best match their objectives and are most 

desifabie. Firms remove the less desirable employees by terminating them or by relaying 

negative information to the employees through formal and informal information channels 

and allowing the employees to resign. As Montagna (1974) states, "[t]he message is clear 

that their chances of progressing are slim." As more poorly evaluated employees resign, the 

remaining employees are those who are a better match to the firm, and the resignation or 

terminati.on rate decreases. 

3.3 Nonmonotonic Functional Forms 

The second family of curves consists of those nonmonotonic hazard functions which 

increase, reaching a maximum value. and then decrease over time (Figure G). The survival 

functions are monotonic decreasing functions (Figure 7). The functional forms are either 
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employment. Below are several arguments for the timing tendencies of relative maximums 

(peaks) in the functional form. 

3.3.1.1 Public / Nonpublic Accounting Experience 

Public accounting employees may base their estimates of the optimal experience 

length on some notion of how ex:ernal markt::Ls rate the experience they are accumulating. 

The employees remain with public accounting firms as long as public accounting experience 

receives increasing or highly positive ratings as compared to the nonpublic accounting 

experience. When the experience differential drops, the employees exit to the external 

positions. If estimates of equivalent nonpublic accounting experience could be given to 

public accounting experience, a fu'nctional form for hazard rates could be developed. 

Istvan and Wollman (1976) presented a comparison of markets' perceptions of the 

equivalence of public accounting and nonpublic accounting experience. They argue that 

public accounting experience receives the following equivalent weighting of nonpublic 

accounting experience: two years of equivalent nonpublic accounting experience for each of 

the first three years of public accounting experience, four years for the fourth year, three 

years for the filth year. two years for the sixth year. and one and a half years for each of 

the seventh through ninth years of public accounting expe;ience. Based on the values 

presented by Istvan and Wollman (1976). the hazard rates siowly increase the first three 

years. Then, a more rapid increase starts after the fourth year and peaks during or after 

the fifth year. A decrease occurs after the sixth year. Hom, Bracker, and Julian (1988) 

state that. according to the New York Society of CPAs' Retention Task Force Committee. 

public accountants receive the highest pay from private industry if they remain at least four 

years in public accounting. 
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3.3.1.2 Experience Requirement 

Estimates of an optimal level of experience may be influenced by statements of 

experience made by the public accounting profession. If becoming certified represents a 

threshold of expertise, one indicator of an optimal level is the completion of the experience 

requirement. Thus, the public accounting certification experience requirement is e)."pected 

to affect the timing of resignation. The effects from the experience requirement should 

contribute to the shape of the functional form and help explain the placement of a 

maximum value for the function. These arguments are expanded in Chapter 4. 

3.4.2 Promotions and Salary Increases 

Promotions and salary increases can explain changes in resignation. (In the 

following discussion. the arguments for large salary increases are similar to those presented 

for promotions.) The probability of resigning is lower for those individuals who are 

promoted. and those individuals who are passed over are more likely to resign. The 

probabilities for each employee change over time depending on the feedback received. 

When promotions begin to occur, information suggesting the members' chances of survival 

in the firms is discreetly disseminated. The early promotions may not include signIficant 

signals for those who are not promotable. As more and more promotions occur, the non­

promotable members begin to realize the limits of their future in the firms. As limits are 

realized, employees begin to seek external opportunities and may resign. Some members 

may remain in hopes of a late promotion. Periodic evaluations also play an instrumental 

role in this process. 

Resignations are low during the period of early promotions, with the probability of 

resignation increasing until a short time after the average promotion. Then a decrease in 

the probability of resignation occurs. According to Montagna (1974), juniors' promotions 

begin after one or two years. with the average junior remaining at that position for four 
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fall semester graduates are hired after graduation.5 Employees are more likely to resign 

during less busy seasons to maintain good relations with the firms. The exit from this 

increases hazard rates during slack months. Thus, there is a change in the hazard rates as 

a function oilht; seasonulity of hiring and resignation. This effect creates a functional form 

with multiple maximum values, a multi-modal distribution. Figures 8 and 9 demonstrate a 

fluctuating hazard function and its survivor function. 

3.6 Time Dependency 

The changes in hazard rates arise from two possible sources: heterogeneity of 

resignation probabilities and time dependency of resignation probabilities. As discussed 

above, a group of employees with heterogeneous exit probabilities have an average hazard 

rate that decreases over time at a decreasing rate, even when each employee's rate is 

constant over tirne (no time depe~de~~j). A g;.-oup of employees with homogeneous exit 

probabilities can have an average hazard rate that decreases over time at a decreasing rate 

if the employees' exit probabilities are time dependent and decrease as a function of time. 

Discrimination between heterogeneous populations and time dependence is not 

always possible in monotonic decreasing functions. It is difficult to distinguish between a 

decrease in hazard rates resulting from the loss of the employees with higher exit 

probabilities and a decrease in hazard rates resulting from employees' changing their exit 

probabilities. Most situations have combinations of heterogeneity and time dependence. 

Increasing hazard rates are cleariy due to a time-dependent change in the employees' 

probabilities of resignation; the exit of higher probability employees cannot create an 

increase in average hazard rates without some time-dependent increase in remaining 

employees' exit probabilities. Resignation is therefore necessarily time-deoendent in 

5Quarter systems may present different variations than the semester systems. This needs to be empiricaHy 
investigated. 
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increasing functional forms; heterogeneity of employees' resignation probabilities can exist 

but cannot cause the increase. A nonmonotonic increasing functional form thus indicates 

time dependent hazard rates. 

3.7 Summary 

Four functional forms of hazard rates are presented. The constant rate is a baseline 

form. The monotonic decreasing form is well based in sociological and economic literature 

and suggests arguments about resignation in public accounting. A nonmonotonic functional 

form is also suggested in the sociological and economic literatures as appropriate for some 

employment behaviors. The fourth form has multiple maximums or modes which allow for 

seasonal variations in resignation. 
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Since public accounting employees resign for many reasons. resignation is most likely 

based on some combination of the arguments discussed in Chapter 3. This study seeks to 

determine if the experience requirement affects the timing of resignation in public 

accounting in addition to other explanations. The experience requirement's effects are 

detected by testing whether the experience requirement affects the shape of the hazard 

rate's functional form. If the experience requirement does affect resignation, the fit of the 

models should significantly improve when it is incorporated. Timing and magnitudes of 

resignation are argued to cause differences in transition rates. 

A pref.;rence for certified individuals as employees creates a high demand for public 

accounting certification, thereby, increasing the employability of certified individuals. 

Increased employability motivates qualified individuals to obtain certification. With 

employees driven by the desire to become certified, the experience requirement has a 

potential effect on the resignation in public accounting. These effects influence the timing 

of resignations for both employees who enter public accounting to obtain certification as 

signaling devices for non-public accounting markets, and employees who enter public 

accounting with intentions to stay but find it unsuitable. The employees who take public 

accounting positions solely to achieve certification plan their resi~",.~ions soorl after 

fulfillment of the experience requirement, causing higher resignation rates d:..;ring that time 

period. The employees who change their desire for public a~counting careers prior to 

fulfillment of the experience requirement still desire the benefits from certification. For 
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them, remaining for the balance of the experience requirement period is a minimal COS! for 

obtaining certification due to investments already made. Both groups postpone resignations 

t~ peri~d:; following fulfillment of the certification requirements, causing an increase in 

the resignation rates following the fulfillment of the experience requirement and a decrease 

in the resignation rates prior to fulfillment. 

This suggests rapid increases in resignation rates following the completion of 

certific&tion iJeriods. These rapid i.~C1eases in the hazard rates from one period to the next 

are shifts in the hazard rates to a higher rate. These shifts are referred to as hazard Shifts 

in this and subsequent chapters. Hazard shifts are instantaneous increases or decreases in 

the hazard resignation rates, ceteris paribus. 

If the experience requirement is the only factor affecting resignation, the probability 

of resigning prior to completing the experience requirement is zero. The probability of 

resigning for those who want to resign as soon as the experience requirement is completed 

is one. However, the experience requirement is not the only environmental factor affecting 

resignation. 

The attributes ofthe experience requirement which are expected to cause differences 

in resignation timing are the length and focus of the experience requirement. States require 

various dimensions of length and focus of experience for certification. The length attribute 

is the extent of time which the accountant must be employed to perform the required tasks, 

the minimum employment duration necessary to fulfill the requirements to become certified. 

The focus attribute is the type of accounting tasks considered acceptable to fulfill the 

experience requirement. The types of tasks range from those that are unique to external 

auditing to those that are generally executed by most all accountants. Length is expected 

to position the hazard rate shift at different points in time, and focus is expected to control 

the magnitudes of the hazard shifts. 
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Th.~ -;ffect:; Gf certification requirements are contingent on whether the employee 

is a pub!ic/nonpublic accounting or audit/nonaudit employee. Experience requirements 

specify these as a base for what experience is relevant for certification. Public accounting 

ex-perience is being employed by a public accounting firm in an accounting capacity. 

Nonpublic accounth,g experience is being employed in any accounting capacity outside of 

a public accounting firm. Audit employees are those employees who are assigned to an 

audit department in a public accounting firm. Nonaudit employees are public accounting 

employees who are not assigned to an audit department (e.g., tax or consulting). 

The following discussions are based on these distinctions between the 

public/nonpublic accounting or audit/non audit status of employees. The discussion on 

experience requirement length is based on only audit specialization personnel because of 

the lack of clear expectations for the nonaudit personnel resulting from the possibility of twu 

different types of experience substitutions and interactions of the two types. These two 

types of substitutions are discussed in section 4.2 

4.1 Length 

The length of the experience requirement is hypothesized to affect the timing of 

resignation. Employees who accept public accounting positions for the purpose of becoming 

certified do not resign prior to and do not remain long after completion of the experience 

requirement. Employees who enter public accounting on a long-term basis but discover it 

unsatisfactory, for some reason or reasons. postpone their early resignatior:s to at least the 

point of fulfilling the requirement for certification. Thus, a one-year experience 

requirement is e)..-pected to shift resignations that might have occurred during the first year 

to time periods after the end of the first year. A two-year experience requirement is 

expected to shift resignations that might have occurred in the first two years to a time after 

the end of the second year. The shifts therefore decrease the resignation rates prior to and 
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Therefore, employees in a one year state have a greater tendency to postpone 

resignation during and resign after the first year. Employees i .. a two year state ha\c 8 

tendency for greater postponement of resignation during the second year and then resign 

after its completion. 

It is hypothesized that: 

HYPOTHESIS 1: The hazard rate shift for audit staff resignation in a state with 
a one-year experience requirement occurs before the hazard ;ate shift for audit staff 
resignation in a state with a two-year experience requirement. 

Not all public accounting employees react to the experience requirement as 

suggested above, partly because some states allow the experience requirement to be fulfilled 

either in nonaudit public accounting or in nonpublic accounting jobs. Due to differences 

in acceptability of the type of experience, audit staff is evaluated separately from the 

nonaudit staff. The differences in acceptability of type of experience are discussed in the 

next section. 

A hypothesis for the nonaudit staff is not made. Hypothesizing about the hazard 

rate shift for nonaudit staff resignation requires data specific conjecture and does not add 

strongly convincing evidence to help support the overall conclusions. 

4.2 Breadth of Focus 

The breadth of focus is determined by the types of experience accepted to fulfill the 

experience requirement. Some states accept only public accounting audit experience, even 

specifying the performance of specific tasks. Others require employment in public 

accounting without specifying the type of work. Some states allow equivalent corporate and 

government experience as substitutions. (Refer to Appendix B for portions of the 

certificates of experience from two states.) These different breadths of focus also affect the 

timing of resignation. 
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Less focused experience requirements allow a broader range of experience to be 

used for certification. First, individuals can use employment in firms outside the public 

accounting industry as a substitute for the public accounting experience to fulfill the 

experience requirement. This substitution allows resignation prior to fulfillment of the 

experience requirement for employees who have or find other employment which acceptably 

fulfills the experience requirement. 

Time spent performing nonaudit tasks are more readily accepted by states with the 

broader focuses. A broadly focused experience requirement affects the nonaudit personnel 

in public accounting since they receive some types of credit for their employment in the 

nonaudit departments. With regard to the experience requirements, this allows nonaudit 

employees to take on some resigna:ion behaviors similar to those of audit employees. The 

extent of these behaviors is not readily apparent in all cases. Two hypotheses involving 

nonaudit staff are made where the expectations are more evident, but these hypotheses, 

involving the more complex nonaudit staffs' behaviors, are considered to be less convincing 

evidence for the conclusions. Two other possible hypotheses of contrasts involving nonaudit 

staffs' behaviors are not made, but discussions about these complex nonaudit staffs' 

be'<aviors are considered in the results section. 

An experience requirement narrowly focused on audit demands a restrictive set of 

experiences. Individuals desiring certification must be employed in the audit departments 

of public accounting6 firms for the required period. Movement to a nonpublic accounting 

fir:n. prier to fdfillment of the experience requirement makes fulfilling the experience 

requirement and becoming certified more difficult. Thus, a narrowly focused certification 

requirement increases the hazard shift. Low resignation is expected prior to fulfillment of 

6-yne e),:perience requirement may not explicitly require public accounting. but since few opportunities for 
c),:pericnce in external auditing exist outside of public accounting. nonpublic accounting is impliCitly excluded. 
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the experience requirement. After compl ~tion of the experience period, a sharp increase 

in resignations is ex-pected for a short period. Any movement to other public accounting 

firms does not restrict the experience fulfillment therefore violating the abGve ex-pectations 

and must be controlled in the study. 

Since a broadly focused experience requirement allows certification candidates to 

substitute nonpublic accounting experience to fulfill the experience requirement, resignation 

prior to completion of the experience requirement is more feasible in states with broadly 

focused experience requirements. Thus, a broadly focused experience requirement is 

expected have reduced hazard shift rates. With lower rates prior to and higher rates after 

completion of the experience requirement, the narrowly focused experience requirement has 

a greater hazard shift at the time of completion of the experience requirement than a 

broadly focused experience requirement. 

HYPOTHESIS 2: Audit staff employees with a narrowly focused experience 
requirement have a larger resignation hazard rate shift than audit staff employees 
with a more broadly focused experience requirement. 

The certification requirements also affect nonaudit staff. The tax, management 

services, and other nonaudit personnel receive differential credit for their experiences under 

different breadths offocus. Under broadly focused experience requirements, employees can 

substitute much of their nonaudit public accounting experience to fulfill the experience 

requirement and hence postpone their resignations to fulfill certification experience much 

like the audit staff employees. Under narrowly focused experience requirements, the 

nonaudit staff employees receive little or no credit towards fulfillment of their experience 

requirements. They have little incentive to postpone their resignations, giving them 

different resignation patterns than the audit staffs' patterns. 

HYPOTHESIS 3: Ncnaudit staff employees with a narrowly focused experience 
requirement have a smaller resignation hazard rate shift than nonaudit employees 
with a more broadly focused experience requirement. 
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The above argument assumes that the nonaudit personnel are not assigned periodic 

audit tasks to help them become certified. Reassignment is a common practice to ins!.!re 

certification for the managers of the firms. However, this practice works against 

Hypothesis 3. 

In a state with a narrowly focused experience requirement, neither the audit nor 

nonaudit staff can substitute nonpublic accounting experience to fulfill the experience 

requirement. Nor can the nonaudit staff substitute nonaudit public accounting experience. 

The audit staff is expected to seek to fulfill the experience requirement thereby reducing 

resignations rates prior to and increasing them subsequent to completion of the experience 

requirement. The non audit staff is not expected to seek fulfillment of the experience 

requirement, neither reducing resignation rates prior to nor increasing them subsequent to 

the fulfillment of the experience requirement. The functional ferm for resignation rates of 

the audit personnel is expected to have a hazard shift, but the functional form for the 

nonaudit personnel is not expected to have a hazard shift. 

HYPOTHESIS 4: Audit staff employees with a narrowly focused experience 
requirement have a larger resignation hazard rate shift than nonaudit staff 
employees with a narrowly focused experience requirement. 

In states with broadly focused experience requirements, both audit and nonaudit 

personnel receive credit for their experience towards fulIillment of the experience 

requirement. The distinction between the two groups is not entirely clear, so no hypothesis 

is extended for the contrast between audit and nonaudit staffs under a broadly focused 

experience requirement. Data specific expectations and results are discussed in Chapter 6. 

4.3 Summar~y 

In this chapter, four hypotheses were presented for the effects of the experience 

requirement on the timing of employee resignation in public accounting. The hypotheses 

focus on attributes of the experience requirements; length and focus. The presence of 
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hazard shift differences as a function of these attributes provides evidence of the effects of 

the experience requirements on the resignation rates. 
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CHAPTERS 

Methods 

To assess experience requirement effects on ti1e timing of resignation, analyses af 

hazard rates are used. The frrst step in testing for these effects is to finding an appropriate 

baseline model. Monotonic and single modal nonmonotonic parametric models based on 

different arguments for employee resignation are examined. A constant rate model with 

time-period effects, capable of modelling multimodal arguments, is used as an alternative 

to the parametric models. The best fitting model with time dependence is used as a 

baseline in testing the hypotheses. 

5.1 Data 

Turnover information similar to Istvan and Wollman (1976), Tyra (1980), and 

Dillard and Fisher (1988) is obtained from the personnel records of public accounting firms, 

including such information as entrance dates, exit dates, and types of exit. Using the firms' 

personnel records provides reliable data 7 unbiased by employees' interpretations. This study 

may have data biases coming from the public accounting firms' interpretations of the 

employees' actions. Although less bias is associated with firm records than with the 

7Data could be collected from the terminated public accounting employees themselves, but this would 
necessitate asking the subjects for turnover information on a questionnaire, making the responses dependent upon 
the subjects' truthfulness. Rhode, Sorensen, and Lawler (1977) compared the employees' perceptions of who 
terminated employment with the fIrms' perceptions of who terminated emplo}ment. Of those telTI'ination cases 
examined 80.5(i~ were perceived as the same, 14.1% reponed self terminated when their firms reponed a firm 
termination. and 5.4% reponed fIrm termination when their fIrms reponed employee terminations. Thus, about 
twenTy percent of Rhode, Sorensen, and Lawler's subjects disagreed with their employers as to the voluntary nature 
of their termination. 

Employee survey data are also dependent upon the response rate of the individuals receiving the questionnaires. 
It is possible that cenain classes of subjects may not respond. It is also possible that those who migrated from 
public accounting to other professions may not v,1sh to respond; the loss of these subjects would bias of the results. 
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employees' memories, the set of public accounting employees available is limited to those 

firms voluntarilv releasing emDlovment information . 
.I .... 40 ~ 

The firms allowed the researcher access to the personnel records. At each firm, the 

researcher was given a private work area and as much time as needed to search ror the 

information. No restrictions were placed on any information for all employ~es except the 

partners. None of the firms extended free access to the partners' files. Sufficient 

information to include the partners in the study was collected by personnel staff members. 

With the open access to the files, no data collecting biases are considered to be present. 

A single data collector was used to help eliminate inconsistent interpretations of the data 

e),:tracted from the files. No systematic bias due to the researcher coding the data is 

expected since the data were in quantified forms and not open to researcher interpretation 

(e.g., dates and amounts). 

The data are obtained from three Big Eight accounting firms on employees who 

were hired after graduation from college. These data were collected in the late fall of 1988 

and winter of 1989 for employees hired prior to 1984. Therefore, the sample is composed 

of employees who had opportunities to be employed in excess of three years. 

There are several reasons behind using only Big Eight firms. First, prior research 

indicates that the large firms have the highest turnover rates (Tyra, 1980). Second, similar 

firms can be used in a.ll the locations. giving greater control over hiring policies and 

contracts which might be used as a possible controlling devise for turnover (Waller, 1985). 

Third, using large firms is efficient since they provide a large amount of data. Finally, these 

firms constitute a large segment of public accounting. 

Cooperating firms from major metropolitan communities within three states, 

Arizona, California, and New Mexico, are used. They represent different accounting firms, 
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thereby reducing the likelihood that personnel practices peculiar to one national firm caused 

the results.s 

A total of 876 data points were collected. Fifty-five employees are eliminated 

because of incomplete data leaving 821 in the data set. Seventy-one more employees are 

eliminated from the data set to remove confounding effects such as prior accounting 

e},:perience; 750 are potentially useful for the analyses. Of the 750 useable subjects, 698 of 

them have the appropriate lengths of experience requirements and are used in the analyses. 

The break down of the 750 useful data points are presented in Table 1. In this table, the 

Table I Number of employees listed by specialization and 
years of experience required for each state. 

Arizona California New Mexico 

Yea::s 2 2 TOTAL 

Nonaudit 12 16 128 14 29 202 
( 8.28) (11.03) (29.02) ( 3.17) (17.68) 1. 83) 
LU.L.OUJ l 2.13} [17.07] [ 1.87] [ 3.87] 0.40] 

Audit 12 105 289 10 131 1 51;8 
( 8.28) (72.41) (65.53) ( 2.27) (79.88) 0.61) 
[01. 60] [14.00] [38.53] [ 1.33] [17.47] 0.01] 

,OI:.L 24 121 417 2" 160 750 
145 ""1 164 

cell frequency (pe::cent of state) [percent of total] 

cell frequencies are listed at the top of each cell. The cell frequency as a percentage of the 

total sample from each state is presented in parentheses. The cell frequency as a 

percentage of the total sample is presented in brackets. The first two columns designate the 

employees with one- and two-year requirements, respectively, from Arizona. The third and 

fourth columns represent the employees with two- and three-year experience requirements, 

SA finn effect is not expected since office differences within a finn are as large as finn differences. This has 
been suggested by various partners and academics in discussions of the potential problem. 
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respectively, from California. The fifth and sixth columns represent the employees with 

one- and three-year experience requirements, respectively, from New Mexico. 

The one-year experience requirement employees from New Mexico and the two­

year experience requirement employees from California and Arizona are used. The other 

cells from the states have small sample sizes and would not provide much support for or 

against the hypotheses. The largest groups of employees from each state provide 698 

employees for the study. This produces appropriate samples for the comparisons discussed 

in section 5.3. 

5.2 Variables 

The dependent variable is a hazard rate for employee turnover. Estimating these 

rates requires information about the timing, duration, and type of turnover. Entrance and 

exit dates are coupled to give the duration of employment. Turnover is divided into three 

classifications (Istvan & Wollman, 1976): termination, resignation, and placement. All three 

types are included in the analyses but are not examined separately; differences in turr.:Jver 

between only two of the three classifications are found. Termination and placement are 

combined for the analyses in this study and considered as terminations for this study. They 

are not directly relevant to the study since turnover has occurred for the benefit of the 

public accounting firm. Termination and placement are used as a weak form of a control 

group, and their results are reported in summary form. This gives turnover a mutually 

exclusive and exhaustive finite-state set with three levels: continuous employment, 

resignation, and termination. 

Information on the reasons for turnover, the firm's desire to retain the employee, 

and the firm's assistance in finding a new employer cai1 help differentiate between 

categories of events. The name of the new employer provides information validating the 

classification of turnover. The information also helps create a dichotomous categorical 
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variable indicating that the employee accepted a position in another public accounting firm. 

Employees who resign and accept another position in public accounting can still receive 

experience applicable for certific2.tion and need to be properly classified in the study. 

The independent variables are the focus and length of the experience requirement 

and the specialization of the employee during experience requirement fulfillment. States 

have different experience requirements allowing contrasts between different experience 

requirement attributes. Grouping the employees by state (city) allows evaluations to be 

made with the appropriate experience requirement. The independent variable possessing 

these different experience requirement attributes is the state in which the subjects are 

employed. 

California and Arizona are used to examine turnover resulting from the differences in 

the focus of the experience regulation. California has very strict requirements focusing on 

audit experience and limiting the usefulness of nonaudit experience. Furthermore, 

California has a rigid guideline listing numerous specific audit functions in which the 

applicant must acquire experience. Arizona is less focused in the type of experience 

required, allowing experience in public accounting or such other experience, acceptable to 

the Board, in industry or government. Arizona does not itemize the types of experience 

required. Both Arizona and California have a two-year experience requirement for 

individuals holding baccalaureate degrees with concentrations in accounting. One year of 

experience credit is extended to masters degree graduates in Arizona but not California. 

Nonaccounting majors have 2. ~'!·')-ye~, experience requirement in Arizona, but they have 

a three year public accounting experience requirement in California. The comparable 

groups in both states are the employees with bachelor degrees and accounting majors. 

California and New Mexico are used to examine turnover effects from differences 

in the length of the experience requirement. New Mexico requires one year of experience 
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and California requires two years of experience for graduai.es of accredited schools of 

business with accounting majors. Using the two states allows two levels of experience 

requirement, one and two years. 

However, California and New Mexico have slightly differently focused experience 

requirements. California is narrowly focused, specifying the particular tasks but allow~ng 

nonpublic accounting experience if it can fulfill the task requirements. It is not possible to 

obtain experience for all the tasks in most positions outside of puhlic axounting, making 

public accounting almost the exclusive source of experience fulfillment in California. New 

Mexico requires public accounting experience but does not specify tasks. New Mexico is 

considered moderately focused since it allows some nonaudit experience to help ~!.llfill the 

experience requirement. These differences may introduce some confounding effects. Any 

differences in audit/nonaudit specialization behaviors can be determined by contrasting 

audit and nonaudit personnel in each state. Arizona and New Mexico are not appropriate 

for the length analyses since they have significantly different focus requirements for the 

audit personnel. 

The area of specialization in which the employee works is expected to have a 

moderating effect on the hazard rate. A dichotomous specialization variable is used as an 

independent variable to control for these differences. The specializations observed are audit 

specialization, tax specialization, and management services specialization. These are 

dichotomized into audit and nonaudit classifications. The dates of specialization changes 

are used to adjust specialization at different times in the analysis. 

Different college degrees are associated with different lengths of ex-perience 

requirements in Arizona. Accounting majors are treated differently from nonaccounting 

majors in California and New Mexico. The contrasts must be made with empioyees with 

the appropriate experience requirement lengths. To ensure the appropriate employee 
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experience requirement length, samples are selected with similar levels of the highest degree 

received and degree major in accounting. 

If the new employer can provide public accounting experience, the employee's needs 

for ex-perience can differ. Those employees who exit and accept positions at other public 

accounting firms do not need to be concerned about fulfilling the experience requirement 

at the first firm of employment because they have further opportunity in their new 

employment. Since fulfillment of the experience requirement .is not an issue for these 

individuals, a new employer variable is helpful in identifying those resigning employees who 

are moving to other public cccm.mting firms. 

53 Research Design 

An ex post facto research paradigm is used to study the effects on resignation. 

KerEager (371) defines ex post facto research as "[s]ystematic empirical inquiry in which the 

scientist does not have direct control of independent variables because their manifestations 

have already occurred or because they are inherently not manipulable. Inferences about 

relations among variables are made, without direct intervention, from concomitant variation 

of independent and dependent variables." To investigate employees' exit behaviors, it is not 

possible to randomly assign employees to different groups and manipulate the experience 

requirement attributes for each group. Actual employee behaviors must be observed under 

existing experience regulations. Since the behaviors occur over a long period of time, a 

longitudinal study is appropriate. Rather than record employee behaviors for the next five 

years, prior histories of employees are gathered from employee records. These behaviors 

are then modeled as a function of the experience requirements. 
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Two levels of length, focus, and specialization are used. A one-year experience 

requirement is contrasted with a two-year experience requirement9 and a broadly focused 

experience requirement is contrasted with a nar:owly focused one. A third dichotomy, 

specialization, separates audit from nonaudit experience. Even though three variables with 

two levels each are used, a 2 x 2 x 2 factorial design, length by focus by specialization, is not 

used because of data limitations since some cells are empty. 

The length of requirement is tested under narrowly focused experience requirements 

because both the two-year requirement state and the one-year requirement state are 

narrowly focused although they are slightly different in the criteria for the focus. 

Hypothesis 1 is tested with a comparison between New Mexico and California using the 

audit employees. This test of Hypothesis 1 is a one-way design of two levels as represented 

by the first contrast (arrow) in the diagram below. 

The breadth of focus is tested under a two-year requirement because a one-year 

experience requirement state with a broad focus was not available. The focus attribute is 

examined by contrasting a broad focus against a narrow focus with both having two-year 

lengths. Hypotheses 2 and 3 are tested with the California and Arizona employees with the 

audit and nonaudit specializations, respectively. For the focus attribute, the specialization 

is an important distinction. Both the audit and nonaudit employees are contrasted between 

states with different breadths of focus, but the specialization levels, audit and nonaudit, are 

contrasted only within the narrowly focllsed, two-year experience requirement state. 

9 A no experience requirement state is not used since a comparable data site was not available in a state with 
no experience requirement. Oklahoma was considered as a potential data site for a no experience requiremt"nt 
state. Oklahoma does not require experience for college graduates with accounting majors. but it was nor used 
since Oklahoma's economy has been extremely unstable during the period of employment for the study's subjects. 
The high variation and extreme economic conditions may introduce some extreme biases which would have cast 
suspicion on the results. Other states have no experience requirements for certification but require experience for 
licensing. 
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Hypothesis 4 is tested with the audit and nonaudit employees from California. The 

contrasts are depicted below in the diagram with the arrows indicating the states contrasted. 

Length Focus 

Two Year One Year Narrow Broad 

Audit Calif ~ NewMex Calif ~ Ariz 
tl 

Nonaudit Calif ~ Ariz 

5.4 Event History Analysis 

Event history analysis is a maximum likelihood regression method for longitudinal 

event data 10. The dependent variable is the rate at which an event occurs, a qualitative 

change occurring at a specified point in time. Multiple types of events and repeating events 

can be observed. In this study, the events are muitiple types of nonrepeatable turnover; an 

employee can exit by several methods but only once. Explanatory variables are included in 

the model to examine and control for them as possible causes of the events. These 

explanatory variables can remain constant over time as a single measure, or they can vary 

in values over time as multiple measures. 

The events may be censored. Censoring occurs when some subjects do not make 

the qualitative chcmge during th~ period of examination. Although the censored dependent 

variable and the time-dependl;nt explanatory variables are problems for standard statistical 

procedures, they are accommodated in event history analysis. 

The dependent variable is the instantaneous transition rate. A transition rate is a 

hazard rate for a specified event; it is the probability of a specific type of event occurring 

at time tj conditioned upon the subjects at risk of the event occurring at time t j • 

r( t) = Pr (resignation between t. t + 1 I risk set at t) 

lOAn extensive discussion of event history analysis is found in Sociai Dynamics: Models and Me/hods by Turna 
and Hannan (1984) or Event His/ofY Analysis: Regression for Longitudinal Event Da/a by Alliso .. (1984). 
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model differs significantly from the alternative model. This test is applicable when one 

model is an extension of another. Twice tbe negative differences of the log-likelihoods of 

the models can be tested with a chi-square distribution. 

5.5 Model Development 

It is necessary to develop a baseline model for comparison with the more complex 

models. 

5.5.1 Model Specification 

The arguments presented in Chapter 3 suggest several overall types of functional 

forms, monotonic, nonmonotonic, and multirnodal. Section 5.5.1.1 presents models 

commonly used to specify the monotonic and nonmonotonic functional forms. These 

models are used for the single mode models. Section 5.5.1.2 presents a method for 

specifying a model to accommodate the multiple mode functional form for seasonal 

variation in transition rates. Throughout this section, the variable t refers to time of 

employment. The transition functions and survival functions are listed in Appendix D. 

5.5.1.1 Single Maximum Models 

Three parameters are used in the model specifications - location, scale, and shape. 

A location parameter moves the distribution along the abscissa or x-coordinate. A scale 

parameter stretches or compresses the function along the x-coordinate. A shape parameter 

determines the slope, both magnitude and direction, of the distribution for all levels along 

the x-coordinate. 

The homogeneous. nonti..rne dependent functional form is the first model fitted with 

the data. This base-li.ie model is the COiJ.st"iJ.t rate model which is specified by the 

exponential transition rate function: 

r(t) = a: (9a) 
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When the natural log of transition rate is used, the constant rate model is specified: 

ret) = exp(a:) (9b) 

The remaining models are only specified for the transition rate not for both the transition 

rate and the natural log of the transition rate. 

The arguments with monotonic decreasing functional forms are specified by various 

distributions. Among these are the gamma, Gompertz, Makeham, and Weibull distributions 

These allow the log of the transition functions to increase or decrease linearly with time 

(Allison, 1984). 

The Gompertz distribution has a transition function: 

ret) = B exp( I't) (10) 

The B parameter is greater than 0 and determines the magnitude by which the initial exit 

rate exceeds the asymptotic exit rate. The exit rate for the Gompertz distribution 

asymptotes at zero. The I' is greater than 0 and measures the speed of change in the death 

rate. 

The Makeham distribution has a transition function: 

ret) = a: + B exp(l't) (11 ) 

The a: is a parameter which changes the asymptotic death rate from zero. The B and I' 

parameters are similar to the Gompertz. 

The Weibull distribution has a log of the transition function whic:1 irlcreases OT 

decreases linearly with the log of time (Allison, 1984). The Weibull is specified by a 

transition function: 

r( t) = ,\ 1'(1-1 (12) 

The inverse scale parameter ,\ is greater than 0 and the shape parameter I' is greater than 

o and less than L 





The gamma and Weibull distributions, most commonly used as monotonic models. 

can have nonmonotonic probability density functions. The shapes of these two distributions 

are dependent upon their parameter values. They are specified as above except that the 

gamma distribution has a shape parameter a: greater than 1, and the Weibull distribution 

has a shape parameter 'Y which is greater than O. These are not used as nonmonotonic 

models, but awareness of their characteristics is important. 

5.5.1.2 Multiple Maximum Model 

If there is seasonal variation. the transition function is multimodal. A functional 

form of this shape is not testable using the parametric models presented above; therefore. 

a different approach is necessary. A method used by Carroll and Huo (1988) is used to 

specify a constant rate model with time-p~6~rj effects. The model allows the transition rate 

to vary freely, increasing or decreasing in consecutive time periods, but it constrains the 

transition rate to be constant within a 

single time period. A numbe:- of time 

periods are specified for the model 

using dummy variables. Each time 

period assumes a constant transition 

rate throughout that period. The 

functional form consists of a series of 

discrete intervals with constant 

transition rates. and it appears 

somewhat similar to a bar graph 

. 
~ 

~ 

c 

o . 
;:. 

Figure 11 Constant rate 
time-period effects model. 

with 

(Figure 11). These intervals have transition rates that increase or decrease independentiy 

of prior intervals. A parsimonious model is developed by specifying models with varying 

lengths and numbers of periods. The lengths do not have to be equal for all time periods. 
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5.5.2 Tests of Models 

Each model is fitted with the data and parameters are estimated. Two different 

dependent variables-transition rates for all types of exits and resignations only-are 

examined for each model. The data :rom all of the states are combined for the tests. Two 

sets of independent variables are used in separate analyses for both dependent variables. 

One set of independent variables is the null set in which no variables are specified; analyses 

with only time as an independent variable are run for this set. The other set of independent 

variables includes state and specialization variables. Matching comparable models with the 

different sets of independent variables allows a test of the significance of the specialization 

and state variables. The log-likelihoods from matched pairs are used in chi-squares tests. 

Two different event history analysis programs are used to analyze the fit of the 

models to the data. The first is the LIFEREG procedure from SAS, which is an event 

history analysis capable of testing exponential, Weibull, log-normal, log-logistic, and gamma 

models. The second is RATE (Tuma, 1979), which is an event history analysis program 

capable of testing the exponential, gamma, Makeham, and Gompertz distributions. If the 

nonmonotcnic models outperform the monotonic models using LIFEREG, tests of the 

Makeham and Gompertz models are suspended. 

The expone.1tial madel, used as the base line model, is the first model tested with 

the data using the LIFEREG analysis. FOUL analyses are dOilt:: (1) the all exits dependent 

variable is examined with time only; (2) the resignations only dependent variable is 

examined with time only; (3) the all exits dependent variable is examined with time and the 

exogenous variables; and (4) the resignations only dependent variable is examined with time 

and the exogenous variables. 

The log-likelihood estimates are used to compare the two exponential models with 

different independent variables and compare the exponential with the other distributions' 
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models. The log-likelihood of the exponential model without the exogenous variables is 

compa;cd to the log-likelihood of the exponential model with the exogenous variables to 

determine the improvement from using the model with both variables. Twice the absolute 

value of the difference in log-likelihoods is compared USL.'1g the chi-square distribution with 

the degrees of freedom equal to the number of additionai parameters. The log-likelihood 

test has a null hypothesis of no difference in the models. A chi-square test resulting in a 

probability of less than 0.05 indicates a significant improvement of the model with more 

parameters over the model with less parameters. 

After estimating parameters for the exponential model, the data are fitted with the 

monotonic models one at a time, testing the Weibull and gamma distributions. Since the 

models are hierarchically related, the log-likelihoods of these are compared with the log-

likelihoods of the exponential mode! using chi-square analyses. The difference of the log-

likelihood of the model being tested, Weibull or gamma, less the log-likelihood of the 

exponential model is fo.und. A significant probability, less than 0.05, indicates a preference 

for the monotonic model ov\~r the exponential model. 

The exponential model is a special case of the Weibull, Gompertz, and gamma 

models and is used to test them (Allison. 1984). A Weibull distribution with a scale 

parameter equal to one is an exponential distribution (SAS, 1985). With this reiationship, 

it is possible to evaluate the fit of tht: Weibuli distribution to that of the exponential 

distribution. The log-likelihood test is appropriate b this case. There is one degree of 

freedom for the chi-square distribution. 

A gamma distribution with a shape parameter equal to one is a Weibull distribution 

(SAS, 1985). This relationship makes it possible to compare the fit of a gamma distribution 

with the fit of the Wei bull distribution. The log-likelihood test is appropriate for comparing 

a gamma distribution with a Weibull distribution (Bain & Engelhardt, 1980). There is one 
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degree of freedom for the chi-square distribution; the gamma has two parameter estimates, 

a shape and a scale pa:-ameter, one more p2rameter than the Weibull whi:::h estimates only 

the scale parameter. 

The gamma model can be compared with the exponential mode! (baseline model). 

A gamma distribution with a shape parameter equal to one and a scale parameter equal tc 

one is an exponential distribution. There are two degrees of freedom for the chi-square 

distribution; the gamma has two parameter estimates, a shape and a scale parameter. 

Each of the monotonic distributions is used in models with and without the two class 

variables. These are compared with the log-likelihood tests to examine the importance of 

the class variables. Both tests are made for the two dependent variables. This makes four 

tests for each model: two comparisons for the exogenous variables and two comparisons for 

the distribution. 

After testing the monotonic models, the nonmonotoni:: mode~s receive the sa:::e 

treatment. A leg-logistic ad a log-:;c:-mal distribution are tested using the log-likelihood 

tests. The model with the most significant improvement over :he baseline model is 

considered the best fitting. Not ull of these models are hie:-archically nested, which restricts 

the comparisons of some models. 

A g2mma function with a shape parameter equal to zero is a log-normal function 

(SAS, 1985). A gamma function with a shape par2meter greater than one is a 

nonmonotonic function. As the shape parameter approaches infinity, the distribution 

becomes normal (Kotz and Johnson, 1982). Both of these suggest a relationship beffi'een 

the gamma distribution and the log-normal distribution. The relationship allows the use 

of the log-likelihood test for these two models (Kalbfleisch z:1d Prentice, 1980). The log­

normal and Weibull are both special cases of the generalized gamma distribution (Levinthal 

& Fichman. 1988) presenting opportunities to contrast these models. 
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The log-logisti~ distribution is related to the exponential model but is not an 

extension of any other previous distributions used in the models. It cannot legitimately be 

compared with the other models, other than the exponential model, using a hierarchical log­

likelihood test. A comparison of the log-iogistic is made with the exponential model. The 

~hi-square from this is contrasted with a chi-square derived from a comparison between the 

best fitting models,.he gamma and log-normal models, and the exponential model. This 

procedure is not a rigorous test for improvement i!l model fit. but it does demonstrate a 

greater dominance of the log-logistic model over the exponential model than for the gamma 

and log-normal. 

A decision as to the best fitting among the parametric models is made. They are 

not all hierarchically structured, restricting the log-likelihood test comparisons between all 

of the models. The model that has the best improvement over the baseline model is 

selected even though this may not be entirely appropriate. Both dependent variables' 

models of best fit are considered. Equal weight is given to both depep.dent variables in 

developing the model. 

After iden:ifying a parametric model, ~he constant rate model with time-period 

efLcts is considered. The use of a constant rate model with time-period effects is 

determined by examination of the transition rates plotted against time. Visual inspection 

is used to determine t:'e applicability of the constant rate model with time-period effects. 

If a distribution with periodic (yearly) increases ar:.d decreases in transition rates is 

apparent. the consrant rate model with time-period effects is tested. Further confidence is 

found in comparing the constant ::-ate model with time-period effects with the exponential 

model. This is done using the RATE program. 

If a constant rate model with time-period effects appears appropriate, testing the 

aiternative models is similar to the above tests. Comparing the various models using the 
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chi-square likelihood ratio test determines the pattern of the time dependency and the 

number and length of the time periods. The base model is the constant rate model with no 

time periods designated. Time periods are continuously added with numerous lengths and 

numbers of time periods in various combinations tested. The RATE program is used in 

testing these models. As above, transition rates for all exits and transition rates for 

resignations orJy are dependent variables. The RATE program can test both at the same 

time by designating various destination states. The destination states are different types of 

exit. Resignation, termination, and continuous employment are used. Termination includes 

those who had mutually determined placement, and continuous employment was censored. 

The RATE prcgr~m gives statistics for each type of exit and for an overall exit. 

Several criteria are used in creating the time periods. The experience requirement 

effects occur within a few years of fulfillment of the experience requirement. Therefore, 

only the first five years are considered while creating the time periods. Most of the timing 

movement should occur within the first three years. There is more emphasis placed on the 

periods in these first three years. The shortest time periods are tested during the times 

where the greatest changes in transition rates are expected. Large changes in the transition 

rates shown by plotting the transition rates as a function of time are used in creating 

estimates for time period cutoff points. The time periods are constrained to a minimum 

length which is subjectively determined from plots of different length time periods against 

time. The various lengths of time periods are visually compared to assess the minimum 

length. Periods too short may have too few data points, while periods too long may smooth 

out the changes. 

The FATE analyses give the constant rate model's log-likelihood from which all 

time-periods and class variables can be examined for their contributions to the models fitted 

to the data. A consta~t rate model with time-periods and the two class variables, state and 
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specialization, is analyzed. The log-likelihood test compares the constant rate models with 

and without the class v2riables. A chi-sq1.!are statistic indicating a probability of less than 

0.05 signifies a significant improvement to the model by the exogenous variables, state and 

specialization. Tests of the contribution of the exogenous variables are made with no time 

periods and once again with the addition of one time period. The exogenous variables are 

not used in further tests of time periods because this maximum likelihood analysis is unable 

to directly evaluate interactive effects. 

Time periods are added one at a tirr,e and log-likelihood tests are made to 

determine if the additional time period significantly improves the fit of the model at a 0.05 

level. If the time period does significantly improve the fit of the model, that period is 

included in subsequent tests. If the time period does not improve the fit, it is dropped from 

the tests for further time periods. Both dependent variables are examined for consideration 

in the final model selection. The time periods are added in the following order based on 

ex ante expectations of fluctuations iii the distribution. 

The first time period model tested isolates a period at the beginning of the 

employees' careers. This time period separates most nonmanager employees from the 

managers since manager promotions usually occur near the fifth year of employment. 

Therefore, the first model has a time period of zero through sixty months and a period 

beyond sixty months; this model is compared with the single period base line model, the 

exponential model. The next time period cutoff of interest is at the two-year point. Two 

of the three states have two-year experience requirements which should produce changes 

in the rates. Two years is also a common time of promotion to senior which is another 

possible determinant of resignation. The second time period model tested includes two time 

periods: zero to twenty-four months and twenty-four to sixty months. This two-period 

model is compared to the first model. Other time periods are added and each model is 
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tested with the chi-square test for significant improvement. The time periods are added in 

a 1.0gical pattern following the expected resignation differences discussed in Chapter 4. 

The set of additianal time periods includes cutoffs at twelve months, thirty-six months, forty­

eight months, eighteen months, and possib!y six months. Other time periods are created 

and tested based on the shape of the distribution of the transition rates when plotted. 

A final decision of whether to use the parametric model or the constant rate model 

with time-period effects is made. After the best fitting model is found without these 

variables, the model is used to test them. Although the results are speculative, the 

significance levels of dominance over the exponential model by the best fitting constant rate 

model with time-period effects and the best fitting singie-modal model without the 

exogenous variables are compared, providing further evidence of the most appropriate 

model. Visual examination is also used to help determine which of the two models to use. 

A constantly fluctuating distribution suggests use of the constant rate with time-pe:iod 

effects model; a smoother distribution suggests a parametric model. 

The constant rate model with time-period effects is used unless the parametric 

model overwhelmingly dominates the constant rate model. This decision is based on the 

use of the models in this study. Use of the constant rate with time-period effects model 

makes the study much easier. The usefulness of the constant rate model with time-period 

effects tends to dominate or.. several criteria useful in this study. The constant rate model 

with time-period effects has the capability to test individual time periods, it considers the 

seasonal variations, and it does not require a difficult mathematical equation to model the 

hazard shift. The best fitting model is used in the analysis of experience requirement 

effects. 
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5.6 Testing the Experience Requirement 

After a parsimonious model is found, either parametric or constant rate with time­

period effects, it is used to test for experience requirement effects. Methods of analyses for 

both types of models are discussed below. Results from the model specification tests 

determine whether a parametric model or a constant rate with time-period effects model 

is used to test the effects of the experience requirement. Visual examination and log­

likelihood analyses evidence determine the model and method to be used. 

5.6.1 Specified Parametric Models 

The data are examined for the existence of hazard shifts, the expected increases in 

transition rates after the completion of the experience requirements. A model with an 

argument for the experience requirement is tested for fit of the data. Tests of the 

hypotheses examine the different levels of experienre requirements attributes with this 

model. The resignation transition rates betvv·een states are examined for deviations from 

each other according to the expectations presented in the hypotheses section. 

An argument is presented for effects resulting from the experience requirement. 

This functional form is added to the model found to best fit the data through the analyses 

described in section 5.5.2. The model with the additional argument is examined for an 

improved fit of the data. This model has a discontinuity, or an inflection point, occurring 

after completion of the experience requirement. The discontinuity reveals the immediate 

increase in resignations (hazard shift) resulting from completion of the ex-perience 

requirement. 

Pushed to the limits, the upward shift is an instantaneous increase in hazard rates, 

a discontinuity in the hazard function occurring after the completion of the experience 

requirement. Figure 12 demonstrates a discontinuity for a monotonic decreasing function 

and a nonmonotonic function. Due to possible time lags, the hazard shift may not appear 
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California and Arizona. The fit of the new model is compared to the base model without 

the hazard shifts using the log-likelihood test. The hazard shifts model should be a far 

better fit. Appropriate indicator variables are introduced into the analyses to attain the 

comparisons desired. The state or specialization is used to determine the comparison set. 

For the length comparison, data from California are contrasted with data from New Mexico 

for ~udit ,,?~cialization employees. For the focus comparisons, data from Arizona are 

contrasted with data from California and data divided by specialization are contrasted within 

California. The models can be tested using log-likelihood tests since the models are 

hierarchical extensions of the model with which they are contrasted. 

To test Hypotheses 1, the models are analyzed with data from New Mexico and 

California. New Mexico is given a one for the one-year shift variable and a zero for the 

two-year shift variable. California is given a zero for the one-year shift variable and a one 

for the two-year shift variable. The shift model should be a better fit for the New Mexico 

and California data than the base model without the shift. The goodness of fit is 

determined with the log-likelihood test. The data set is divided by the specification variable, 

audit and nonaudit. with only the audit specialization analyzed for Hypothesis 1. 

Hypotheses 2. 3, and 4 are tested using the hazard shifts model and analyzing the 

coefficients of the hazard shift at year two. The coefficients should be significantly greater 

for those data sets expected to hav~ higher hazard shifts. The coefficients for the two-year 

hazard shift for Arizona are contrasted with the coefficients for California for Hypotheses 

2 and 3. The coefficient is expected to be significantly greater for the California audit 

employees than for the Arizona audit employees. The coefficient of the hazard shift for the 

California nonaudit employees is expected to be less than the coefficient for the nonaudit 

Arizona employees. but not significantly less. The specialization areas within California are 
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contrasted for Hypothesis 4. The coefficient is expected to reflect a greater hazard shift for 

the audit employee:; than fer the nonaudit employees. 

After testing for differences, the functional forms of each community are inspected 

to assess if the forms differed as expected. Some post hoc residual evaluations are 

performed for specific time periods of interest. 

In the analyses, time lags may affect the occurrence or timing of events. It is 

reasonable to assume that employees prefer to secure new employment before resigning 

from their old positions. If certification is used in obtaining a new position, the employment 

search does not begin until after the fulfillment of the experience requirement. A time lag 

is created between the completion of the experience requirement and resignation of the 

employee to take on a new position. 

Further time lags occur if the employees wait until certification is granted. The 

process of certifying public accountants after the fulfillment of all requirements takes several 

months. 

Another source. of time lag results from employees waiting until a slower work 

season to leave their firms. Employees invest time in public accounting firms not only to 

gain experience to further their careers but also to garner recommendations for future 

positions. Leaving during peak work seasons presents possibilities of negative feelings with 

the firm, so employees leave at a time convenient for the firm. This time lag is 

incorporated into the seasonal variable. 

Time lags push back the timing of some resignations, depending upon each 

employee's preferences in dealing with the causes of the lags. With resignations spread over 

a longer period instead of a short period immediately after completion of the e:x."perience 

requirement. the time lag may reduce the discontinuity to an inflection point with a rapid 

increase in transition rates. This may reduce the effectiveness of the above analyses. 
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5.6.2 Constant Rate Model 

If the constant rate model with time-period effects is used, a test for hazard shifts 

is different. The analyses are less complicated to run, and interpretations are more 

tractable than for the parametric models. The transition rates are examined for the periods 

constructed during the model development stage. Hazard shifts can be determined by 

comparing the transition rates for a period prior to the eXlJected shift with that of the 

transition rates of a period immediately after the expected shift. A lower transition rate 

prior and a higher rate subsequent to fulfillment of the experience requirement 

demonstrates a hazard shift; a greater difference between the two periods indicates a larger 

hazard shift. The time periods which indicate where the hazard shifts 2re expected to occur 

due to experience requirement effects are contrasted between the appropriate data sets for 

each hypothesis. 

-[[Ie RATE program is used as in the selection of the constant ra te model with time­

period effects. Since interactions between the independent variables are not trackable with 

the event history analysis, the time-periods are tested separately. Each time-period has a 

constant and the coefficient for the exogenous variable which is consistent with the method 

used by Carroll and Huo (1988). 

Hypothesis 1 is tested by contrasting California and New Mexico. A comparison is 

made for each time period using the state (site) as an indicator variable; California is 

assigned the value of one and New Mexico is assigned a value of zero. The analysis gives 

the state variable a coefficient which indicates whether the state designated by the variable, 

California, has a higher or lower trai1sition rate than the other state. A positive coefficient 

indicates a higher resignation rate and a negative coefficient indicates a lower resignation 

rate. The standard error is given allowing an F statistic to be ascertained and used to 

determine the level of significance for the difference between the two states' resignation 
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rates. A t statistic is used instead of an F statistic since the expected results are directional; 

one state's rates are expected to be greater or less than the other state's rates rather than 

just different. A significant difference indicates that California has a significantly greater 

(lesser) transition rate that period. Each of the periods is tested and compared to the 

expected results. This allows a relative comparison of the states' or specializations' hazard 

shifts. Since other factors, randomly distributed across the states, do affect the hazard 

shifts. these will not hinder the analyses. 

Hypothesis 1 is tested with only audit personnel. Hypothesis 1 predicts a negative 

coefficient for the indicator variable during the periods between one year and two years. 

suggesting a lower rate of resignation of audit personnel in the two-year state (California) 

than in the one year state (New Mexico). and a positive coefficient for the indicator variable 

for the period immediately after two years, suggesting a higher rate of auditor resignation 

in the two-year state. The first year's periods and the periods after the third year dre 

expected to be insignificant. 

state with highest 
expected resignation rate 

Hypothesis 

HI 

Periods (in months) 
00-12 13-24 25-36 37-60 

NM CA 

Hypotheses 2 and 3 are tested with comparisons between California's narrowly 

focused, two-year experience requirement and Arizona's broadly focused, two-year 

experience requirement. As above, the s:ate independent variable is used. California 

indicated by a one and Arizona by a zero. Hypothesis 2 uses only the audit employees and 

Hypothesis 3 uses all other employees. The periods are examined for the direction and the 

significance of the coefficients. Hypothesis 2 predicts lower resignatior. rates (negative 

coefficient) prior to and higher resignation rates (positive coefficient) subsequent to the end 

of the second year. Hypothesis 3 has opposite predictions, positive during the second year 
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and negati'/e immediately after the fulfillment period of two years but with the coefficients 

at far less significant levels. 

state with greatest 
expected resignation rate 

Hypothesis 

H2 
H3 

Periods (in months) 
00-12 13-24 25-36 37-60 

AZ CA 
CA AZ 

Hypothesis 4 is tested using a data set from only one state, California, with 

specialization as th~ independent variable. An indicator variable with a value of one for 

auditors and a value of zero for all other employees is used as the independent variable. 

The periods prior and subsequent to two years are examined for the predicted significant 

differences in the hypothesized directions. Hypothesis 4 has predictions for significantly 

negative coefficients during the second year, indicating lower resignation rates for audit 

rersonnel, and a significantly greater coefficient after the fulfillment of the experience 

requirement, indicating higher resignation rates for the audit personnel than for the 

nonaudit personnel. 

specialization with highest 
expected resignation rate 

Hypothesis 

H4 

Periods (in months) 
00-12 13-24 25-36 37-60 

Non-A Audit 

The analyses are run with the RATE program. The event history analysis does not 

directly analyze interactive effects. To obtain coefficients for the independent indicator 

variable for each period, it would be necessary to evaluate the interactions of state or 

specialization by period. The technique used by Carroll and Huo (1988) is followed for the 

current analyses. Each time period was analyzed independently for interactive effects with 

time periods. All exits for those periods not being tested are censored, leavi.!1g only 

resignations and terminations for the period being analyzed. This procedure produces a 

constant for each time period and coefficients for the indicator variables like those 

presented by Carroll and Huo (1988). The constant term is the transition rate of the 
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independent variable designated as zero, <lnd the coefficient indicates the magnitude and 

direction of the cha~ge for the lnoic::l.tor variable designated as one. 

As mentioned earlier, employees may want to have the certification in hand before 

exiting the firm. Or to a lesser degree, they may wa"t all requirements completed before 

exiting. If resignation at the earliest possible date, with all certification requirements 

completed is the strategy, the newer public accountants in California have more 

opportunities, two years of semiannual tests, in which to pass the examination than do the 

newer accountants in New Mexico. The accountants in New Mexico have to pass the exam 

during their first year of employment to accomplish exit at the earliest possible date with 

all requirements completed; they have only one half the number of opportunities to pass the 

exam compared to their peers in California. The time difference in opportunities to pass 

the exam may introduce a contaminating effect for those employees who do not pass the 

exam until after the first year of employment. 

An analysis comparing California transition rates to transition rates from New 

Mexico which have been adjusted to remove this contamination would be instructive. New 

Mexico employees who pass the exam after the first year but before the end of the third 

year can be identified. Not knowing the number of these employees who would have exited 

sooner had they passed the exam earlier makes it difficult to approximate the transition 

rates. It is possible to construct a range of transition rates for employees who might have 

resigned had they been able to pass the certification exam prior to completing the 

experience requirement. The range extends from a minimum to a maximum by adjusting 

the recorded resignations with the number of employees who passed the exam during the 

period from twelve to thirty-six months and might have quit. The minimum adjustment is 

zero. suggesting tha t none of these employees would have exited any earlier had they passed 

the exam prior to completion of the experience requirement. The maximum adjustment is 
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all of those employees who passed the exam after the first year and before the end of the 

third year, suggesting that all of them would have exited as soon as possible. The minimum 

transition rates are the actual transition rates from the original data set since there is no 

change in resignations. The maximum transition rates can be calculated by moving the date 

of passing the exam back to the date of completion of the experience requirement for all 

those employees in the set. This gives the employees ccmpleticr: of the !"equu-eITicr.t:; fer 

certification at the earliest possible date. 

The New Mexico data are adjusted for one analysis. The adjustment consists of 

identifying all employees who exited within nine months after passing the certification exam. 

These employees are then screened to include only those who passed the certification exam 

after the first year of employment but before the end of the third year. The third year 

includes the resignation periods that are examined for California. The employment 

entrance date is changed so that the employee enters exactly one year prior to completion 

of the exam. This. in effect, allows employees to have passed the exam before completion 

of the experience requirement. Using the original data set and this adjusted data set, the 

minimum and maximum transition functions can be plotted to demonstrate a possible range 

adjusting for the difference in test-passing opportunities. Analyses comparing these two 

New Mexico data sets with the California transition rates are made to establish minimum 

and maximum significance levels for the effects of the experience requirement if the 

employees had equal opportunities to pass the exam. 

This is purely a manipulation of the data and makes a rather bold, ceteris paribus 

assumption that the employees would not act differently after passing tht exam prior to 

completion of the experience requirement than they did after they actually passed the exam. 

The transition rates on the manipulated data are contrived and not intended to represent 

actual transition rates. This manipulation of data and the examination are not presented 
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to verify the results but to suggest that the results could be more powerful than actually 

shown. The confounding factor of the differences in opportunities to pass the exam may 

dilute the effects of the experience requirement on resignation in the comparative analyses. 

5.7 Summary 

Data are collected from three states with differing experience requirements. The 

data are analyzed with event history a11alyses methods. Resignation rates are modeled by 

monotonic and nonmonotonic parametric models and constant rate with time-period effects 

models and the fit of the models are tested. Then the diff~rent states are compared with 

each other to determine if their resignation rates differ as expected according to the 

attrihute differences in the experience requirement. 
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Results 
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This chapter presents the results. The first section presents some demographics for 

different groups of subjects used in the analyses. The second section discusses the results 

from the model selection procedures. The remaining section discusses the results from 

testing the effects of the experience requirement on public dccounting employees' timing of 

resignation. 

6.1 Demographics 

Several personal attributes of the employees may questionably affect the resignation 

patterns. Age and gender, two of these attributes, are contrasted across the different states 

to remove suspicions that they may be driving the results. Some data points are not 

included in the following analyses due to missing values. 

Differently aged employees may be driven by different motivations to resign. Mean 

ages for audit and nonaudit employees are presented in Table II. ANOVAs are run for 

each specialization. Neither audit nor nonaudit specialization group has a difference in 

employee ages (F = 1.51, df = 2, a: > 0.05 and F = 0.10, df = 2, a: > 0.05, respectively) 

suggesting that any differences between states within a specialization are not driven by age 

differences. The different specializations do have different ages (F = 105.89, df = 2, 

a: :s 0.05). These differences between specializations could be driven by age differences. but 

ex-pectations should be constructed and tested before the age difference can be offered as 

an alternative explanation. 



Table II Average age of employees grouped by specialization 
and state. 

Arizona 

Audit 23.51 

Nonaudit 27.91 

Mean 23.93 

Source 
State (Audit) 
State (Nonaudit) 
Specialization 

" Significant at the 0.05 level 

California 

23.99 

27.18 

25.02 

F value 
1. 51 
0.10 

105.89* 

New Mexico Mean 

24.22 23.96 

27.21 27.22 

24.71 24.78 
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Gender is the second attribute examined. Frequencies of male and females are 

presented for each gender grouped by state and specialization in Table III. Chi square tests 

of proportions are made contrasting pairs of states (Table IV). Each pair of states has two 

contrasts, each state compared to its total employees in the other state's proportions (e.g., 

California with Arizona's proportions and Arizona with California's proportions). The 

contrasts are made for audit and nonaudit specializations. 

Table III Chi Square statistics for gender differences 
between states grouped by specialization. 

a SE"" 'gag e;;g; 6' dAEF is. $ 

A=izona California Ne",' Mexico 

Proportions Calif New Mey. ."=:i: )-lew Mey. A=iz Calif 

Audit. 0.S7 0.04 1. 94 1.14 0.03 0.50 

Nonaudit. 1.37 0.34 10.04* 2.13 u.54 0.63 

* Significant at the 0.05 level 

EIFFt, 25 gwflease· WEb A HSeaw' 

None of the states have different gender compositions for the audit employees. The 

only difference is between the California and Arizona nonaudit personnel, but only one of 
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the two comparisons displays significant differences (F = 1O.O'!, df = 1, a:::5 0.05 and 

Table IV Frequencies for employee gender grouped by 
specialization and state. 

Arizona California New Mexico 

F 1-1 F 1'-1 F M 

Audit 31 78 98 208 43 104 

(28.44) (71. 56) (32.03) (67.97) (29.25) (70.75) 

Nonaudit 7 9 45 101 11 19 

(43.75) (56.25) (30.82) (69.18) (36.67) (63.33) 

cell frequency (percent of each state within specialization) 

F = 1.37, df = 1, a: > 0.05). The results suggest that the effects of gender are randomly 

distributed throughout the three states and do not present a confouliding effect. 

6.2 Model Selection Results 

To run the analyses, a model of employee resignation is necessary. A selection 

process is undertaken to find the best fitting model available. The first step in selecting a 

model is the testing of the specified parametric models. A discussion presents the results 

from the parametric model tests and is followed by a discussion of the results from the tests 

of the constant rate model with time-period effects. The final process of determining the 

one model to use for testi.11g the effects of the experience requirement concludes the section. 

6.2.1 Parnmetric Models 

The exponential model is the first model examined. It is first examined with the 

dependent variable considering all types of exits (Table V and VI). A comparison of the 

exponential model with the exogenous variables, state and specialization, and the 
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exponential model without the variables shows the variables significantly improve the model 

(chi-square of 36.38 with four degrees of freedom). 

A significant state variable (i = 18.60, df = 2, P ~ 0.05) suggests that the states 

Table V Parametric Models with all ty~es of exit. 

EXl'OIiEIiTIAL WEIBULL ~ I.OG!iORMAL LOGLOGIST 

VARIABLE ESTIHATE ZSTIMATE ESTIMATE ESTIMATE ESTIMATE 

INTERCPT 1.346780" 1. 361260" 0.927266" 0.859994" 0.854715" 
(0.1561: (0.1378) (0.1509) (0.1480) (0.1411) 

STATE 
CA -0.297670" -0.291424" -0.177273 -0.161350 -0.115142 

(0.1049) (0.0915) (0.0923) (0.0926) (0.0885) 
NM -0.521225* -0.503652* -0.372144" -0.345012* -0.326121" 

(0.1209) (0.1056) (0.1079) (0.1082) (0.1012) 
A: 0 0 0 0 0 

DPIl 
AUDIT 0.595461* 0.571242* 0.564268* 0.563662* 0.507495" 

(0.1358) (0.1185) (0.1275) (0.1296) (0.1217) 
TAX 0.448180* 0.433315* 0.381912* 0.378794* 0.310530" 

(0.1517) (0.1323) (0.1418) (0.1441) (0.1350 ) 
MS 0 0 0 0 0 

SCALE 1 0.872586 0.953802 0.970600 0.526929 
0 (0.0256) (0.0279) (0.0268) (0.0168) 

SSAPE 0.122502 
(0.0702) 

LOGLIKELISOOD -1167.59 -1157.57 -1103.73 -1105.29 -1075.1 

---------

VA.1\IABLE ESTIMATE ESTIMATE ESTIMATE ESTIMATE ESTIM.4.TE 

INTERCPT 1. 584700* 1.60330" 1. 204460* 1.169920" 1. 142070" 
(0.0377) (0.0342) (0.0465) (0.0351) (0.0321) 

SCALE 1 0.895750 0.978542 0.986719 0.536506 
0 (0.0263 ) (0.0285) (0.0273) (0.0171) 

SHAPE 0.078527 
(0.0701) 

LOGL!KEL!HOOD -1185.76 -1179.17 -ll19.6. -ll20.49 -1090.33 

1f Significant at 0.05 level. 

a 

have different transition rates. The specialization variable is significant (i = 19.78,df = 2, 

p ~ 0.05) demonstrating that the specialization areas have different transition rates. The 

individual specializations' coefficients are all significantly different than zero. Both the 

variables demonstrate that the different experience requirements and the different 
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specializations of employees have different exit patterns which IS consistent with the 

hypotheses and necessary to support them. 

When only resignations are considered in the dependent variable, similar results are 

obtained (Table VI and VIII). An exponential model with the two exogenous variables 

better fits the data than an exponential model without the variables (x2 = 18.86, df = 4, 

p 0.05). 

The two exogenous variables, are significant (x2 = 8.5, df = 2, p 0.05 and 

x2 = 11.79, df = 2, p 0.05). The individual coefficients are different than the all exits 

Table VI Chi square statistics for the comparisons of 
parametric models with all types of exit. 

Comparisons of models with and without the state and specialization variables: 

EXPONENTIAL 

36.38* 

WEI BULL 

43.20* 

GAMMA 

32.22* 

Comparisons of models with state and specialization variables: 

EXPONENTIAL 

WEI BULL 

LOGNORMAL 

EXPONENTIAL WEI BULL 

20.04* 

GAMMA 

127.72* 

107.68* 

3.12 

LOGNORMAL 

30.40* 

LOGNORMAL 

124.60* 

Comparisons of models without state and specialization variables: 

EXPONENTIAL 

WEI BULL 

LOGNORMAL 

EXPONENTIAL 

* Significant at 0.05 level 

WEI BULL 

13.22* 

GAMMA 

131.88* 

118.66* 

1. 30 

LOGNORMAL 

130.58* 

LOGLOGIST 

30.46* 

LOGLOGIST 

184.98* 

LOGLOGIST 

190.90* 

analysis. California is not significantly different from Arizona (x2 = 3.05, df = l,p > 0.05) 

when analyzing the resignation with the exponential model. The specialization variables are 

both significant, but the tax specialization is less different from management services (both 

nonauditing) than is auditing. 
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The Weibull model is the next model examined. With the all exits dependent 

variable, the model with the exogenous variables fits better than the model without the 

variables (x2 = 43.20, df = 4, p ~ 0.05). The state variable significantly adds to the model 

(x2 = 22.75, df = 2, p ~ 0.05). California and New Mexico have individual coefficients 

Table VII Parametric Models with only resignation 
exits. 

EXPONENTIAL WEI BULL G&f-1A LOGNORMAL LOGLOGIST 

VARIABLE ESTIMATE ESTIMATE ESTIMATE ESTIMATE ESTIMATE 

INTERCPT 1. 490400* 1. 516870* 1. 043730* 0.956933* 0.977422* 
(0.1730) (0.1416) (0.1536) (0.1500) (0.1429) 

STATE * * 
CA -0.191548 -0.201394* -0.061882 -o. 037611 - 0.007672 

(0.1096) (0.0899) (0.0916) (0.0923) (0.0877) 
NM -0.375107* -0.375523* -0.231023* -0.196689 -0.187736 

(0.1285) (0.1056) (0.1080) (0.1086) (0.1010) 
AZ 0 0 0 0 0 

DPTl * * * * * 
AUDIT 0.508425* 0.488697* 0.514152 0.523495* 0.436109* 

(0.1522) (0.1248) (0.1307) (0.1328) (0.1247) 
TAX 0.366362* 0.360662* 0.337623* 0.345162* 0.231890 

(0.1689) (0.1385) (0.1445) (0.1471) (0.1373) 
MS 0 0 0 

SCALE 1.0 0.820636 0.916771 0.941668 0.505798 
(0) (0.0256) (0.0294) (0.0279) (0.0172) 

SHAPE 0.143098 
(0.0704) 

LOGLIKELIHOOD -1038.75 -1020.74 -971.648 -973.835 -943.165 

--------

VARIABLE ESTIMATE ESTIMATE ESTIMATE ESTIMATE ESTIMATE 

INTERCPT 1.746470* 1. 752340* 1.393560* 1.341710* 1. 297410* 
(0.0409) (0.0344) (0.0454) (0.0359) (0.0324) 

SCALE 1.0 0.838711 0.935041 0.957153 0.513003 
(0) (0.0262) (0.0300) (0.0284) (0.0175) 

SHAPE 0.127938 
(0.0705) 

LOGLIKELIHOOD -1048.18 -1033.75 -982.089 -983.787 -952.837 

* Significant at the 0.05 level 

significantly differing from Arizona. The specialization variable is also a significant addition 
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to the model (x2 = 23.81, df = 2,p ::s; 0.05). The individual specialization coefficients differ 

significantly from zero. 

When the resignations dependent variable is used, similar results are obtained again. 

The model with the exogenous variables is a better fit than the model without the variables 

(x2 = 26.02, df = 4, p ::s; 0.05). 

The comparison of the exponential and the W eibull is made using the two tests with 

the exogenous variables included since each is preferable to its counterpart without the 

Table VIII Chi square statistics for the comparisons of 
parametric models with only resignation exits. 

Comparisons of mode1s with and without the state and specialization variables: 

EXPONENTIAL 

18.86* 

WEI BULL 

26.02* 

G~ 

20.88* 

Comparisons of mode1s with state and specia1ization variab1es: 

EXPONENTIAL 

WEI BULL 

LOGNORMAL 

EXPONENTIAL WEI BULL 

36.02* 

G~ 

134.20* 

98.18* 

4.37 

LOGNORMAL 

19.90* 

LOGNORMAL 

129.83* 

Comparisons of mode1s without state and specia1ization variab1es: 

EXPONENTIAL 

WEI BULL 

LOGNORMAL 

EXPONENTIAL 

* Significant at 0.05 level 

WEI BULL 

28.86* 

G~ 

132.18* 

103.32* 

3.40 

LOGNORMAL 

128.79* 

LOGLOGIST 

19.34* 

LOGLOGIST 

191.12* 

LOGLOGIST 

190.69* 

exogenous variables for both the exponential and Weibull models. Using the all exits 

dependent variable, the Weibull model is found be a better fit (x2 = 20.04, df = l,p ::s; 0.05). 

Using the resignations only dependent variable, the Weibull model is again found be a 

better fit (x2 = 36.02, df = 1, p ::s; 0.05). This suggests that the Weibull distribution is a 

significantly better model for the resignation data than is the exponential model. 
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The gamma distribution is the next model to be tested. The gamma model with the 

exogenous '.'::!;;Gbles is a significant improvement to the model without the variables using 

all exits (i = 32.22, df = 4,p :$ 0.05) and resignations (i = 20.88, df = 4,p :$ 0.05). The 

state variable in the gamma model with all exits dependent variable demonstrates an 

improvement when using the state variable (i = 12.02, df = 2, p:$ 0.05). The 

specialization variable has a significant contribution to the model (i = 21.51, df = 2, 

P :$ 0.05). The individual probabilities of the specialization coefficients both indicate 

differences. The overall specialization variable (i = 17.38, df = 1, P :$ 0.05) and both 

individual levels are different using resignations. Again, the models '..vith the exogenous 

variables are used to contrast the gamma model with other models. 

In the comparison of a gamma distribution with a Wei bull distribution, the log­

likelihood tests for both the all exits and resignation only dependent variables' analyses 

using the exogenous variables indicate that the generalized gamma distribution fits 

significantly better then does the Weibull distribution (i = 107.68, df = 1, P :$ 0.05 and 

i = 98.18, df = 1, P :$ 0.05, respectively). Likewise, in the comparison of the gamma 

model with the exponential model (baseline model), the log-likelihood tests for both the all 

exits and resignations only using the exogenous variables indicate that the generalized 

gamma distribution fits significantly better then does the exponential distribution 

(i = 127.72, df = 2, P :$ 0.05 and i = 134.24, df = 2, P :$ 0.05, respectively). When 

contrasted with the results from the exponential and Wei bull comparisons, the gamma 

model shows a more significant improvement over the exponential model than does the 

Weibull. The direct test of the Weibull and gamma models and the comparisons between 

the te~r<: f'~ the exponential with both the gamma and the Wei bull demonstrates the better 

fit of the gamma than either the exponential or the Weibuil. 



92 

The next model tested with the LIFEREG program is a nonmonotonic model, the 

log-normal distribution. The exogenous variables are indicated as improvements to the 

model using both the all exits and the resignation only dependent variables (i = 30.4, 

df = 2, P ~ 0.05 and i = 19.9, df = 2, P ~ 0.05, respectively). The specialization variable 

and all its levels are significant for both dependent variables. The levels of the state 

variable are different for the two dependent variables. The overall state variable is 

significant when all exits are considered but not significant when the resignations are 

considered. 

A gamma function is compared to a log-normal function with log-likelihood tests. 

The chi-square test with all exits does not show the generalized gamma as a significantly 

better fit than the log-normal (i = 3.12, df = 4, P > 0.05). The gamma is not a 

significantly better fit than the log-normal (i = 4.36, df = 4, P > 0.05) with resignations. 

This suggests that either model can be used. The log-normal has the nonmonotonic form 

that is c:xpected to be a better fit. The gamma can also have a nonmonotonic form. 

The last model te<;ted using the LIFE REG program is the log-logistic distribution. 

Comparing the models with the exogenous variables with the models shows an improvement 

for including the variables in the models for both the all exits dependent variable and the 

resignation only variable (i = 30.46, df = 2, P ~ 0.05 and i = 19.34, df = 2, P ~ 0.05, 

respectively). These chi-squares are very similar to those from the log-normal models. The 

overall state variable is found significant for the model when using the all exits dependent 

variable and nonsignificant when using the resignation only dependent variable. The log­

logistic model's specialization v2.riables show significant improvement when the 

specialization variable is included in the model. 

With the aU exits dependent variable, comparisons with the exponential mode! give 

chi-squares of 127.72 to the gamma, 124.60 to the log-normal, and 184.98 to the log-logistic 
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models. The chi-square statistic for the log-logistic model is considerably greater, 57.26 or 

44.8% greater than the gamma and 60.38 or 48.5% greater than the log-normal. This is u 

large difference iII chi-square statistics, large enough to suggest that the log-logistic is a 

beiter filting model even though there is not a direct log-likelihood test. 

After analyzing the available models. the log-logistic dist!'ib12tinn 2ppears to be the 

best fitting model, but the quantifiable evidence is not a direct compari:;on of log­

likelihoods. The gamma distribution and the log-normal are found to be the best fitting of 

those models that can be compared with the mathematical convenience of the log-likelihood 

tests. The log-normal and log-logistic distributions are very similar, but the log-logistic 

distribution is more suitable for survival analyses because of its mathematical tractability 

(Bennett, 1983) which suggests the use of the log-logistic model. 

A visual analysis of the distribution of the transition rates of the data offers further 

instructive information. The transition rates are plotted against time. The transition rates 

are calculated for discrete intervals using one year periods to smooth the curves for this 

discussion. Both of the dependent variables are inspected. Yearly transition rates are 

plotted for the first five years and shown in Figure 13. The yearly rates are used tv ussure 

a smooth function and avoid the seasonal variations' tendencies for a multi-modal function 

which is examined in the next section. Figure 13 demonstrates a nonmonotonic form not 

a decreasing monotonic form. 

Use of a nonmonotonic model as the best model leads to the condusion that a 

further investigation cf monotonic forms, Makeham and Gompertz, is not an efficient use 

of time. An investigation into the effectiveness of the constant rate model with time-period 

effec'Ls is a better choice. 

The gamma. log-normal, and log-logistic models, like the exponential and Weibull 

models. demonstrate that the inclusion of the exogenous variables improve the fit of the 
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model. The state variable is less significant in the better fitting models. The two-year 

states are more similar than the one- and two-year states. The auditing personnel differ 

more from the management services personnel than from the tax personnel in the log-
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Figure 13 YEARLY transition rates for All Exits and 
Resignations. 

logistic model, the best fitting model. The differences between states and between 

specializations are consistent with the investigation on which this study is based. 

6.2.2 Constant Rate Model with Time-Period Effects 

The first step in investigating the effectiveness of the fit of the data to a constant 

rate model with time-period effects is a visual analysis of the transition rates of the data. 

Figure 13 presents the transition rates for one year intervals. Shorter intervals are used 
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reduce the smoothing effects of the longer periods. Three month periods give reasonable 

results to examine; Figure 14 presents the transition rates for three month periods. 13 

Figure 14 demonstrates the existence of a relative minimum at the fourth quarter 

of each year except during the third year. The third year is where most of the movement 

is hypothesized to occur in two of the three samples. The third quarters show relative 
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Figure 14 QUARTERLY transition rates for All Exits and 
Resignation. 

maximums in the first three years. These relative minimums and maximums suggest a 

seasonal fluctuation in exits. For the most part, this is the case when resignations and 

terminations are examined separately. The fluctuations point to an analysis of the constant 

rate model with time-period effects. 

13 One Year, six month, three month, one month, and one week periods were plotted. The one year and six 
month periods smoothed the data considerably; too much to consider seasonal fluctuations . One month and one 
week periods were too short and the data points were too spread out to be meaningful. Therefore, the three month 
periods are selected since they are meaningful. 
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The constant rate model without any time-period effects or exogenous variables is 

the baseline model for the all exits dependent variable and the resignations dependent 

variable. The log-likelihood estimates and the degrees of freedom associated with this 

model and models extended with the exogenous variables and one time period are reported 

in Tables IX auG X fur .ne o.lJ. exits and resignations de!Jendeut variables, respectively. The 

Chi Square statistics are induded in the tables for each model with the models of 

comparisons in the parentheses. 

Whe;), the exogenous variables (state and specialization) are added, chi-square 

statistics of 49.91 with 8 degrees of freedom and 18.866 with 4 degrees of freedom are 

Table IX constant rate model for all exits. 

M'JDE!. 
NO. 

1 

2 

3 

5 

VA?IABLES 

CONS!}'.N! RATE 

STATE/DEPT 

0-60 

0-24 

STATE/DEPT/0-50 

* Significa~t at the 0.05 level 

LOGLIKELIEOOD MODEL OF 
ESTIMA!E COMPA.ll.ISON DF 

-2113.428 

-2088.473 (1) 8 

-1849.240 (1) 2 

-1920.868 (1) 2 

-1841. 586 (1) 10 
(2) 2 
(3) 8 

CEI SQ 

49.91" 

528.38* 

385.12" 

543.68" 
493.77~ 

15.31 

derived. Both of these are significant at 0: :$ 0.05. They demonstrate, as does the 

parametric analysis, that the addition of the state and specialization exogenous variables are 

useful in modeling resignation. 

The first time period is specified for the zero through sixty month period. This 

model has tWo time periods. zero through sixty months and beyond sixty months. Since only 

the early periods during the first sixty months are of interest to this study. the period 

beyond the sixty month cutoff is not explicitly recognized in the naming of the model. The 

models are labelled by the cutoff times of the time periods; this model is the 0-60 model. 
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Tne 0-60 model has no differences between the models with and without the exogenous 

(independent) variables for bath all exits aiid resieuations (chi-squares of 15.308 with 8 df 

and 1.448 with 4 df, respectively). 

The model with the time period is a better fit with both dependent variables . ..,., -
~1IC; 

all exits dependent variable has a chi-square of 518.198 with 2 degrees of freedom with the 

exogenous variables and 528.376 with 2 degrees of freedom without state and specialization. 

Table X Constant rate model for resignations. 

MODEL 
NO. 

2 

3 

5 

VA."IABLES 

CONSTANT RATE 

STATE/DEPT 

0-60 

0-24 

STATE/DEPT/0-50 

* S~gnificant at the 0.05 level 

LOGLlKELIEOOD 
ESTIMATE 

-1642.386 

-1632.955 

-1442.512 

-1576.177 

-1441. 786 

MODEL OF 
COM?A."ISON DF CEI SQ 

(1) 18.87* 

( 1) 389.75" 

(1) 132.42* 

(1) 401.20" 
(2) 382.33* 
(3 ) 1. 45 

The resignations dependent variable had a chi-square of 396.034 with 1 degree of freedom 

with the exogenous variables and 399.652 with 1 degree of freedom without them. This 

demonstrates a clear preference of the constant rate model with the one specified time 

period over the constant rate model without any time period specification. 

A different one time period model is specified and tested. This other one time 

period model specifies a time period ending at the two-year point. This point is tried 

because there cppears to be a larger hazard shift at this point, as shown in Figure 14, and 

this is where the largest number of subjects have their experience requirement fulfillment. 

The 0-24 model has log-lil(elihood statistics that are larger than the 0-60 model for both 

dependent variables. The larger log-likelihood statistics indicate a less preferable 

improvement in fit over the constant rate models. 
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The next time period added and tested is the model cutting the zero to sixty month 

time period into two time periods of zero to twenty-four months and twenty-four to sixty 

months. The twenty-four month cutoff is aligned with the experience fulfillment completion 

for two of the three states. The log-likelihood statistics for the addition of time-periods are 

presented in Tables XI and XII. When compared to the 0-60 model, the 0-24-60 model 

Table XI Time-period specification with all exits. 

MODEL LOGLIKELIHOOD MODEL OF 
NO. VARIABLES ESTIMATES COMPARISON DF CHI SQ 

CONSTANT RATE -2113.428 

0-6" -1849.240 (1) 2 528.38" 

6 0-24-60 -1756.823 (3) 2 184.83" 

0-12-2.-60 -1739.477 (6) 2 34.69" 

0-12-2.-27-60 -1733.951 (7) 2 11. 05" 

9 0-12-18-24-27-60 -1732.371 (8) 2 3.16 

10 0-12-2.-27-36-60 -1725.199 (8) 2 17.50" 

11 0-6-12-24-27-36-60 -1720.584 (10) 2 9.23" 

12 0-6-12-21-24-27-36-60 -1718.744 (11) 2 3.68 

" Significant at the 0.05 level 

has chi-square statistics of 184.834 with 2 degrees of freedom for the all exits and 32.326 

with 1 degree of freedom for the resignations dependent variable. Both are significant at 

the Q less than 0.05 level. This result verifies a significant change occurring at twenty-four 

months, as is visible in :r.·igure 14. 

Other potential time period cutoffs are investigated. If an added time period cutoff 

does not demonstrate a significant improvement in the model, it is dropped. Some time 

periods are rei:;stec in :: later ver:;ion of th~ u.cde!. 

The next model tested has three designated cutoff points, the two from the 0-24-60 

model and a twelve month cutoff. The twelve month cutoff is intended to capture the exit 

differences due to the one-ye2.r experience requirement. This model, the 0-12-24-60 model, 

has a zero to twelve months. a twelve to twenty-four months, and a twenty-four to sixty 
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months period; there are the remaining exits beyond sixty months, but these are not in a 

Table XII Time-period specification with resignations. 

MODEL LOGLIKELIEOOD MODEL OF 
NO. VARIABLES ESTIMATES COMPARISON OF CEI S::; 

CONSTANT RATE -1642.388 

0-60 -1442.512 (1) 1 399.75" 

6 0-24-60 -1425.349 (3) 1 32.33* 

7 0-12-24-60 -1418.264 (6) 1 16.17" 

8 0-12-24-27-60 -1413.893 (7) 8.74* 

9 0-12-18-24-27-60 -1413.384 (8) 1 1. 02 

10 0-12-24-27-36-60 -1409.572 (8) 1 8.64* 

11 0-6-12-24-27-36-60 -1406.803 (10 ) 1 5.54" 

12 0-5-12-21-24-27-36-60 -1406.733 (11) 0.14 

* Significant at the 0.05 level 

designated period. The 0-12-24-60 model further improves the fit of the data. It's 

improvement over the 0-24-60 model is significant as shown by a chi-square of 34.692 with 

2 degrees of freedom for the all exits dependent variable and 16.17 with 1 degree of 

freedom for the resignations dependent variable. This is important because New Mexico 

has a one-year experience requirement and the break at twelve months is important in 

analyzii1g the effects in New Mexico. 

The next time period break examined is at twenty-seven months. This time period 

cutoff is selected from the visual analysis of Figure 14. There is a decrease in resignation 

rates at this point, after a large hazard shif! at the twenty-four months point in time. 

Examining a period break here is intuitively appealing. This should isolate the resignation 

immediately following the fulfillment of the two-year requirement in a single, short time 

period. Both dependent variables return significant chi-squares of 11.052 with 2 degrees of 

freedom and 8.742 with 1 degree of freedom for the all exit and resignations, respectively, 

when compared to the 0-12-24-60 model. 
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Since movement between the end of the first year and the end of the second year 

is expected i.. the one year state, this period is divided. An equal division, at eighteen 

months, is examined. An eighteen month period break point does not show significant 

imprcve!!lent in the fit with either dependent variable when compared with the 0-12-24-27-

60 model. The all exit dependent variable has a chi-square of 3.16 with 2 degrees of 

freedom. The resignation dependent variable has a chi-square of 1.018 with 1 degree of 

freedom. 

The addition of a thirty-six month break point, giving the 0-12-24-27-36-60 model, 

has chi-squares of 17.504 and 8.642 with two and the one degrees of freedom, respectively, 

when compared to the 0-12-24-27-60 model. Both the all exits and resignation dependent 

variables' analyses suggest this model's dominance over the 0-12-24-27-60 model. The thirty­

six month break is a possible point in ti..rne to end the examination of resignation resulting 

from the two-year experience requirement. The inclusion of this time-period is helpful in 

the examination of the resignations for experience requirements effects. 

The next period cutoff is added to the mudel by breaking the zero to twelve months 

time period into two equal periods. The 0-12-24-27-36-60 model is significantly improved 

by the addition of a zero to six and six to twelve months time periods, with both the all exits 

and the resignations dependent variables. The improvement of the fit is demonstrated by 

chi-squares of 9.23 with 2 degrees of freedom and 5.538 with one degree of freedom for the 

respective dependent variables. Including these time periods is helpful in differentiating the 

early exits. Expectations are different in these periods under the different length conditions. 

After the addition of the six month cutoff, a forty-eight month cutoff point is tested 

campGr!~; th~ 0-6-12-24-27-36-60 ij,odd wi.h a 0-6-12-24-27-36-48-60 model. The results 

are mixed and marginal at the 0.05 level. An alpha marginally greater than 0.05 for a chi­

square of 5.164 with 2 degrees of freedom is attained with the all exits dependent variable, 
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and an alpha marginally less than 0.05 for a chi-square of 3.89 with one degree of freedom 

is attained with the resignations dependent variable. This time period cutoff point is not 

of interest to study, but a reduction in noise is useful in the analyses. This cutoff point is 

used in the final model but not in the modei for selection of further time periods. 

A cutoff point between the end of the first year and the end of the second year is 

desireable. Since the eighteen month point was not a significant improvement to the model, 

the twenty-first month is added and tested; a 0-6-12-21-24-27-36-60 model is compared with 

a 0-6-12-24-27-36-60 model. Addition of this twenty-one month cutoff point has two 

nonsignificant chi-squares of 3.68 with two degrees of freedom and 0.14 with one degree of 

freedom for the all exits and resignation dependent variables, respectively. Compared to 

the eighteen month cutoff, the twenty-one month cutoff is not much better for the all exits 

variable and worse for the resignations. 

The tests above accommodate the ex ante and visually derived cutoff points. The 

best fitting model is the 0-6-12-24-27-36-60. The eighteen months cutoff is added for the 

tests of the hypotheses since it covers an area with important hypothesized differences 

between differe;1t experience requirement attributes. The forty-eight months cutoff is also 

added to help reduce the variance. This gives a 0-6-12-18-24-27-36-48-60 test model with 

eight time periods over the first five years and a single period after five years. 

Other time period cutoff points are tested to see if superior lengths of time periods 

can be found. Tables XIII and XIV report the iog-likelihoods for these tests. Several of 

the ~rior cutoff points are altered by three months, and the last time period is shortened. 

The forty-eight month cutoff is moved forward three month:; and six months to forty­

five and forty-two months after entrance. Neither of these is a better fit so the forty-eight 

month cutoff is maintained. 
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A thirty month cutoff is investigated as a replacement for the twenty-seven month 

cutoff. The model with the thirty month cutoff, 0-6-12-24-30-36-60, is a better fitting model. 

Ta:t>le XIII 
all exits. 

Different and additional time-periods with 

MODEL LOGLIKELIEOOD MODEL OF 
NO. VA.1l.IABLES ESTIMATE COMPARISON DF CHI SQ 

13 0-6-12-24-27-36-48 -1753. H5 

14 0-6-12-24-30-36-60 -1720.151 ( .... ) 2 11.92" 

15 0-9-12-24-27-36-60 -1721. 332 (10) 2 7.73* 

16 0-6-12-24-27-36-48-60 -1718.004 (11) 2 5.16 
(13 ) 2 70.28'" 

17 0-6-12-24-27-36-45-60 -1718.435 (11) 2 4.30 

18 0-6-12-24-27-36-42-60 -1717.941 (11) 2 5.29 

19 0-6-12-15-?4-27-36-60 -1719.236 (11) ;: Z.70 

20 0-6-12-18-24-27-36-60 -1719.000 (11) 2 3.17 

.. Significant at the 0.05 level 
t", Model not list.ed in tables 

The improvement is not significant though it is better for both dependent variables. The 

shorter time period after completion of two years of employment allows the analysis of 

more immediate response; ~o cOwi?let~ui1 of the experience requirement giving more 

convincing evidence of the rapid exits after fulfillment of the two-year experience 

requirement. Therefore, the shorter time period, even though not as good a fit, is used. 

The 0-6-12-24-27-36-60 model is retained. 

A short time period after completion of the one-year experience requirement is 

examined. The eighteen month and twenty-one month time period cutoffs are not 

significant improvements. i". fifteen muuth cutoff, which gives a three moni.h periou after 

the first year, is examined. The model with a fifteen month cutoff is not significantly better 

thar. the model with the eighteen month cutoff for either dependent variables. The shorter 

fifteen month cutoff is more useful in the examination of the one-year experience 

requirement data. The equal length time periods cutoff of eighteen months is more useful 
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in the examina .. icn of the two-year experier:ce requirement. Both have advantages, but the 

majority of the analyses can better use the eighteen month split. The eighteen month 

c!!tcff, though net a better medel, is used. 

Table XIV 
resignations. 

Different and additional time-periods with 

P.oDEL LOGLIKELIHOOD MODEL OF 
NO. VA.·UABLES ESTIMATE COMPARISON DF CHI SQ 

13 0-6-12-2~-27-36-~8 -1436.490 

14 0-6-12-24-30-36-60 -1~06.689 ("") 1 8.51" 

15 0-9-12-24-27-36-60 -1409.283 (10) 1 0.58 

16 0-6-12-24-27-36-48-60 -1404.858 (11) 1 3.89" 
(13) 1 31.53" 

17 0-6-12-24-27-36-45-60 -1404.792 (11) 1 4.02" 

18 0-6-12-2~-27-36-42-60 -1405.082 (11) 1 3. 4~ 

19 0-6-12-15-24-27-36-60 -1405.544 (11) 1 2.52 

20 0-6-12-18-24-27-36-60 -1~06.29~ (11) 1 1. 02 

" Significant at the 0.05 level 
",. Model not listed in tables 

A six month period cutoff is used to evaluate early exits. A nine month cutoff is 

investigated as an alternative to the six month cutoff. The nine month cutoff model, 0-9-

12-24-27-36-60, is less of an improvement than the six month model, 0-9-12-24-27-36-60. 

Both dependent variables indicate this result. 

The final investigation tries shortening the last Lime period from 60 months to 48 

months giving a 0-6-12-24-27-36-48 model as compared to the 0-6-12-24-27-36-60 model. 

This is also compared to the 0-6-12-24-27-36-48-60 model. The longer time period is a 

better fit as demonstrated by the lower log-likelihood of the 0-6-12-24-27-36-60 for both 

dependent variables and the significant chi-squares (i = 70.292, df = 2, 

p:5 0.05 and i = 63.264, df = 1,p:5 0.05) with the addition of the 60 month period when 

comparing the 0-6-12-24-27-36-48 model and the 0-6-12-24-27-36-48-60 model. 

The constant rate model with time-period effects which statistically fits the data the 

best, given the restrictions imposed, is the 0-6-12-24-27-36-60 model. The eighteen and 
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forty-eight month cutoffs, which are slight improveme!1ts, are included. The model derived 

from the search for the best fitting and most usef!.!) constant rate model with time-period 

effects is the 0-6-12-18-24-27-36-48-60 model having eight specified time periods. The 

periods occur more rapidly dur.ing the early years, which is the period under investigation. 

The shortest period is that following the completion of the two-year experience requirement 

where activity is expected to be heavy. No periods are specified after the 60 month time. 

The periods after three years are longer, stretching out to one year. This model seems 

appropriate for testing the hypotheses proposed. 

6.2.3 Final Model Selection 

The choices are narrowed to two models: the log-logistic and the constant 

rate with time-period ef~ects for the periods 0-6-12-18-24-27-36-48-60 months. These models 

are not directly comparable with the log-likelihood test since one is not a hierarchical 

extension of the other. As in the parametric model decision, an indirect comparison using 

each model's improvement o;:;;r the baseline model, the exponential model, is used. The 

log-logistic model, without the exogenous variables, has a chi-square of 190.9 with one 

degree of freedom for the all exits dependent variable. The constant rate model with time­

period effects has a chi-square of 794.01 with siA1een degrees of freedom. Both models are 

highly significant improvements to the baseline, but the constant rate model has a 

probability far less than the log-logistic. The models' improvement over the baseline model 

are both at such e:X1remely high levels of significance, it is difficult to determine the better 

model. The numerical evidence as to the best mode!, a smaller 0:, points to the constant 

rate model with time-period effects, but this is inconclusive. The indirect comparisons of 

the alpha levels and [he chi-squares are not stroag evidence of model superiority. but since 

the models are not hierarchically nested. the direct log-likelihood test is not available. 
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The log-logistic is interesting since it is a nonmonotonic model as was expected. Yet 

it lacks 'Lhc appeal of the constant rate model that can test the institutional effects in 

individual time periods. The data certainly do have fluctuations or seasonal effects as is 

visible in Figure 14. The log-logistic model smoothes these fluctuations when fitting the 

data. The constant rate with time-period effects model does not smooth these flucruations 

as much and incorporates them into the model. Visual observation of the plotted transition 

rates in Figure 14 shows sizeable fluctuations in the transition rates suggesting the best 

choice is to use the constant rate model with time-period effects. 

The constant rate model with time-period effects dominates the log-logistic model 

on several criteria important to this study. The constant rate model with time-period effects 

has the ability to test individual time periods, considers the seasonai variations, does not 

require a difficult mathematical equation to mode! the hazard shifts, and fits the data as 

well if not better than the log-logistic. Therefore, the constant rate model with time-period 

effects is selected to test the effects of the experience requirement on resignation of public 

accounting employees. 

6.3 Experience Requirement Effects 

Using the 0-6-12-18-24-27-36-48-60 constant rate model, the expectations for each 

time period of interest is examined rather than just the hazard shift. Statistics for the 

hypotheses are presented in Tables XV through XVII. The statistics for the different time 

periods are arranged in columns. The first two estimates in each column are the constant's 

coefficient with its standard error in parentheses. Beneath these are four estimates for the 

exogenous variable. The first and second are the unstandardized coefficient and its standard 

error in parentheses beneath it. The third and fourth are the standardized coefficient and 

its standard error in parentheses. Each table contains two sets of estimates. Table XV 

contains the estimates for Hypothesis 1, the analyses with audit and non audit personnel. 



The top of the table contains the statistics for the audit staff and the bottom contains the 

statistics for the nonaudit staff. Table XVI contains the estimates for Hypotheses 2 and 3, 

and Table XVII contains the estimates for Hypothesis 4. More detailed statistics are 

presented in Appendix E, induciing the termination results. 

6.3.1 Length Attribute 

For the audit personnel, the Californ!a coefficients fOi periods zero to six and six 

Table XV Resul ts of the Length attribute comparing 
California with New Mexico. 

VA.'l.IABLE 00-06 

Audit 

CONSTANT -6.41* 
(l. 00) 

CALIFORNIA 0.63 
(1.12) 
0.30 

(0.52) 

Nonauditors 

CONSTA.'iT -4.27* 
(l. 00) 

CAL!FORNIA -1.29 
(1.23) 
-0.48 
(0 .• 6) 

06-12 

-6.41" 
(l. 00) 

l.32 
(l. 06) 
0.62 

(0.49) 

-3.58" 
(0.71) 

-0.28 
(0.77) 
-0 .10 
(0.29) 

12-18 

-4.10" 
(0.32) 

-l.11* 
(0.49) 
-0.52 
(0.23) 

-2.32* 
(0.38) 

-l. 85* 
(0.52) 
-0.69 
(0.19) 

18-24 

-4.21* 
(0.33) 

-l. 34* 
(0.56) 
-0.63 
(0.26) 

-3.17* 
(0.58) 

-0 .37 
(0.63) 
-0.14 
(0.24) 

24-27 

-4.46* 
(0.38) 

0.80" 
(0.42) 
0.37 

(0.19) 

-3.58" 
(0.71) 

-0.88 
(0.82) 
-0.33 
(0.31) 

* Significant at the C.05 level, one tail test 
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27-36 

-3.32* 
(0.21) 

-0.16 
(0.26) 
-0.08 
(0.12) 

-2.88" 
(0.50) 

-0.28 
(0.54) 
0.10 

(0.20) 

36-48 

-3.57* 
(0.24 ) 

0.31 
(0 .28) 
0.14 

(0.13) 

48-60 

-4.11* 
(0.32) 

-0.28 
(0.40) 
-0.13 
(0.19) 

-4.27* -9.44 
(1. 00) (13.24) 

0.96 
(l.03) 
0.36 

(0.39) 

6.13 
(13.24 ) 

2.30 
(4.97) 

to twelve months are both positive, showing 3. higher resignation rate in California than in 

New Mexico during the first year. The one-year experience requirement state, New Mexico, 

has lower resignation rates during year one than the two-year experience requirement state, 

Calif0rnia, which was expected since the New Mexico employees have less time until 

fulfillment of the experience requirement, less cost to incur. The coefficient in the six to 

t\velve months period (1.324) demonstrates a greater difference than the zero to six months 

period coefficient (0.633). Neither of the coefficients is significant (t = 0.56, Q > 0.05 and 
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t = 1.25, Cl > 0.05) which is expected since both states are narrowly focused. The six to 

twelve months period coefficient is larger and more significant than the first, suggesting an 

increasingly lower rate in New Mexico relative to California. 

The California coefficients are both negative for periods twelve to eighteen and 

eighteen to twenty-four. This indicates that California has a lower resignation rate during 

the second year than does New Mexico. The coefficients are both significant (t = 2.25, 

Cl ::s 0.05 and t = 2.41, Cl ::s 0.05) and suggest that the resignation rates in California are 33% 

and 26% of the rates in New Mexico for the two time periods. After the first year, the 

employees in New Mexico have fulfilled the experience requirement and resign without 

consequence from the experience requirement. During the periods between the first and 

second year, the employees in California continue to reduce the resignation rate while they 

postpone their resignations until after the second year so that they can fulfill the experience 

requirement. The increase in the resignation rate in New Mexico and the decrease in the 

resignation rate in California creates a dramatic difference in resignation rates between the 

two states; New Mexico has a higher resignation rate than California during the second 

year. 

Tne period immediately following the end of the second year, twenty-four to tv/enty­

seven months, has a positive coefficient indicating that the resignation rate in California is 

greater than in New Mexico. The coefficient shows a significant (t = 1.92, Cl::s 0.05) 

difference. The California re:;ignation rate is over twice that of New Mexico. The 

employees in California postpone resignatioil until after completing the experience 

requirement and resign immediately after the second year. This behavior increases 

California's resignation rates immediately after the end on the second year while the 

employees in New Mexico are not affected by their experience requirement in this time 
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period. The higher resignation rates in California for the time period immediately after the 

second year, twenty-four to twenty-seven months, are consistent with the results. 

During the twenty-seven to thirty-six months time period, a negative coefficient 

shows California having lower resignation than New Mexico. The coefficient is insignificant 

at any reasonable alpha level (t = 0.06, Q: > 0.05), suggesting that there is little difference 

between California and New Mexico resignation rates during this time period. The l2ck of 

differences in resignation rates shows that the those resignations which were postponed in 

California occur during the first three months and the following resignation rates are due 

to other actions influencing the resignation. 

The remaining two time periods have cpposite signs and are nonsignificant 

(t = 1.09, Q: > 0.05 and t = 0.70, Q: > 0.05). These follow the expectation of random 

fluctuation. The remaining periods are not affected by the experience requirement. Further 

inspection of twenty-seven to thirty-six months period suggests its being included with these 

two. The three final periods examined switch signs, are all nonsignificant, 2nd have small 

coefficient values. It appears that the resignation rates in the two states are not significantly 

different after the twenty-seventh month. 

After the end of the first year, there is a dramatic change in the differences between 

the resignation rates of the two states. New Mexico had lower resignation rates prior to 

fulfillment of its one year experience requirement. as hypothesized. After the fulfillment 

of the experience rl:quirement, New Mexico had dramatically higher resignation rates than 

California. There was a shift in the New Mexico resignation rates at the time of fulfillment 

of the experience requirement relative to California. This is the hazard shift ex:pected for 

New Mexico. The transition rates for the audit personnel from California and New Mexico 

are presented in graphic form in Figure 15. This figure allows visual verification of the 

above analysis. 
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At the end of the second year, another dramatic relative change in the differences 
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Figure 15 Transition rates for audit personnel in New 
Mexico and California. 

between the resignation rates of the two states occurs. At this time, after fulfillment of the 

two-year experience requirement, the California resignations shift from a rate significantly 

lower than the New Mexico resignation rate to a rate that is signifiC2"tly higher. This is the 

expected hazard shift for California. 

Both hazard shifts occur at the expected times. The time periods expected to be 

influenced by the experience requirements have the expected resignation activity. The time 

periods with no expected effects from the experience requirements are not significantly 

different and appear to randomly fluctuate in direction. These results are supportive of 

Hypothesis 1. 

With the differences in focuses of experience requirement for New Mexico and 

California. the role of nonaudit experience is not clear for either of these states. but results 
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are presented for a contrast of nonaudit employees for discussion purposes. New Mexico 

demands public accounting experience but accepts some nonauditing ex-perience. California 

uncompromisingly restricts the experience to audit responsibilities even though not 

discriminating between public and nonpublic accounting. Since public accounting is the 

major source of auditing practice, it becomes the organization where accountants gain 

:1. 2 Call! 

... 
Nell Hex 

2 
rc O.S 

0< 

§ ... 
-' 0.6 .... 
'" '" rc 

~ 
0.4 

0.2 

Tlile 

Figure l6 Transition rates for nonaudit personnel from 
New Mexico and California. 

experience. Therefore, the resignation rates for the California nonauditing employees are 

somewhat less affected by the experience requirement than those of the New Mexico 

employees. If this is the case, a relative hazard shift is expected to occur at one year for 

New Mexico and little or no relative hazard shift is expected at two years for California. 

The hazard rates would be at some typical rate for each group with the one moderate 

hazard shift for New Mexico. For the time periods other than before and after the first 
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year, there are no expected differences due to the experience requirement. Any differences 

are expected to be randomly assigned and nonsignificant. 

The results suggest that New Mexico has a generally higher resignation rate for 

nonaudit personnel. The coefficient for the twelve to eighteen month time period is 

significant (t = 3.57, Q :$ 0.05). The coefficient is negative indicating a lower resignation 

rate in California. The rate is approximately sixteen percent of the New Mexico rate. The 

increased difference between the six to twelve and twelve to eighteen months periods 

signifies a hazard shift in New Mexico relative to the change of rates in California. No 

change in resignation rates showing California as having a relative increase over New 

Mexico occurs at two years. There are no significant differences in any of the other time 

periods. Therefore, New Mexico has a moderate hazard shift at one year, and California 

has no hazard shift at two years. These results provide very modest support for a small 

experience requirement effect for the Jess focused New Mexico and no experience 

requirement effect for the more focused California. Experience requirements have greater 

effect when the experience is more applicable for certification. The transition rates for the 

nonaudit personnel from California and New Mexico are presented in graphic form in 

Figure 16. 

Tne results of the tests indicate that the length of the experience requirement does 

affect the timing of audit employee resignation. Audit employees tend to have reduced 

resignation rates before and augmented resignation rates following completion of the 

experience requirement. The nonaudit employees who cannot substitute experience tend 

to be unaffected by the experience requirement and those who can substitute are 

moderately affected. The length of the expe:-ience requirement differentially affects the 

timing ::)f resignation of the nonaudit employees as discussed, which is ccmsistclii: w'itt the 

experience requirement affecting resignation. 
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6.3.2 Focus Attribute 

The differences m resignation rates attributed to the breadth of focuses are 

presented by the results derived from analyses of two independent variables. The first 

analysis tests states with disparate focuses. and the second analysis tests specializations 

within a single breadth of focus. 

6.3.2.1 Between Firms 

The statistics for the analysis are in Table XVI. The coefficient for the zero to six 

months period shows higher resignation rates for California than for Arizona, but the 

difference is not significant (t = 0.47, 0: > 0.05). A slightly higher resignation rate exists in 

California. the narrowly focused state, which may be caused by individuals who wished to 

be certified. took public accounting positions to become certified, but absolutely hated public 

accounting. and quit. These individuals need the public accounting positions to become 

certified. In Arizona,the more broadly focused state. these types of individuals do not have 

to accept public accounting positions; they take positions in nonpublic accounting that 

qualify fe, the experience requirement fulfillment. Though a difference is found, it is a 

insignificant. 

The coefficients for the next three periods are critical to the analysis. All three are 

negative as hypothesized. They increase in the magnitude of the difference between the 

states. California progressively has smaller resignation rates than Arizona. The coefficient 

for the six to twelve period is negative but small in magnitude (-0.167) which suggests that 

California has slightly smaller resignation rates. The coefficient is insignificantly (t = 0.27, 

0: > 0.05) different from zero. The coefficient for the twelve to eighteen period (-0.706) is 

neg8.tive and has a greater magnitude indicating that California has a resignation rate of 

about fifty percent of the Arizona ,.:signatioll rate. The coefficient is marginally significant 

(t = 1.27) near the 0: ~ 0.10 giving some confidence in the results. The coefficient for the 
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eighteen to twenty-four period is significant (t = 1.72, a: !:! 0.05). The coefficient (-1.043) 

is negative and the magnitude reveals that the California resignation rate is about 35% of 

the Arizona rate. 

Table """'.,.. Results of the Focus attribute comparing A ..... 

California with Arizona. 

VA.",<IABLE 00-06 06-12 12-18 18-24 24-27 27-36 36-48 48-60 

Audit 

CONSTANT -6.30" -4.91" -4.51* -4.51* -4.10* -3.36+ -3.90" -4.00" 
(1.00) (0.50) (0.41) (0.41) (0.33) (0.23) (0.30) (0.32) 

CAl.IFORNIA 0.53 -0.17 -0.71 -1. 04" 0.44 C.02 0.50 -0.12 
(l.12) (0.61) (0.56) (0.61) (0.38) (0.27) (0.34) (0.38) 
0.23 -0.07 -3.12 -0.46 0.19 0.01 0.22 -0.05 

(0.50) (0.27) (0.25) (0.27) (0.17) (0.12) (0.15) (0.17) 

-------

Nonaudit 

CONSTANT -4.4"* -3.74" -9.32 -9.69 -3.3"" -4.44" -3.74" -4.44* 
(1. 00) (0.71) (11.50) (13.85) (0.58) (1. 00) (0.71) (1. 00) 

CALIFORNIA -1.12 -0.11 5.15 6.15 -1.12 1.28 0.20 1.32 
0.23) (0.77) (11.51) (13.85) (0.71) (1. 02) (0.75) (1. 02) 
-0.34 -0.03 1.56 1.86 -0.34 0.39) 0.06 0.40 
(0.37) (0.23) (3.47) (4.18) (0.21) (0.31) (0.23 ) (0.31) 

----------------------------------------------
" Significan~ at the 0.05 level, one tail test 

After an initial settling in period, the resignation rates in Arizona, the broadly 

focused state, begin to rise and become greater than the resignation rates for California, the 

narrowly focused state. As the employees in California approach the fulfillment time, their 

resignation rate is muci1 less than the Arizona resignation rate. The eighteen to twenty-

four month period has sharply different resignation rates for the two states. 

The coefficient for the twenty-four to twenty-seven month period demonstrates a 

55% higher resignation rate for California than for Arizona. The coefficient is not 

significant (t = 1.17) with an a: > 0.05, but the sign and the magnitude of the coefficient are 

as expected with a marginal significance of a: !:! 0.13. The resignations occurring from senior 
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promotions and other reasons may add considerable noise to dilute the results at this point 

in time. 

Both states have two-year experience requirements, so they both have employees 

who have postponed their resignations until after completion of the experience requirement. 

California, the narrowly focused state, has a greater portion of employees who have 

postponed their resignations during the first two years. These employees who have 

postponed their resignations are free to resign after the second year creating substantially 

higher resignation rates than in Arizona for the twenty-four to twenty-seven month period. 

The result is not highly significant since the resignation rates are high for both states and 

the difference may be overwhelmed by the high rates. 

The coefficient for the twenty-seven to thirty-six month period is small and positive. 

California and Arizona have about the same resignation rates after the initial outflow of 

those employees who postponed their resignations. The coefficient is not significantly 

different from zero (t = 0.09, 0: > 0.05) which is expected. The coefficients for the thirty­

six to forty-eight and fOrt'j-eight to sixty month periods are also nonsignificant (t = 1.49, 

0: > 0.05 and t = 0.31, 0: > 0.05). The sign of these final two are opposite suggesting no 

general trend of high resignation in one state. 

The hazard shift is expected at the end of the second year for both these states. 

California is hypothesized to have a larger hazard shift than Arizona. Examination of the 

time periods before and after the completion of the experience requirement deady 

demonstrates the larger hazard shift for California. California has significantiy lower rates 

prior to the completion time aDd marginally significantly higher rates after the completion 

time. The data shows a considerably larger hazard shift for the narrowly focused state, 

which supports Hypothesis 2. The transition rates for the audit personnel from Arizona and 

California are pI c;::.ented ii1 graphic form in Figure 17. 
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The results indicate th2t the breadth of the focus of an experience requirement 

affects tht: resign3tion tendencies of audit personnel in public accounting. When audit 
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Figure 17 Transition rates for audit personnel from 
Arizona and California. 

personnel are considered, a more broadly focused experience requirement allows more 

employment opportunities external to public accounting to fulfill the requirements than does 

a more narrowly focused experience requirement. The additional opportunities allow the 

employees in public accounting to resign and fmish fulfilling the experience requirement by 

substituting nonpublic accounting experience. In the br02dly focused states, the resignation 

rates i .... ) periods prior to fulfillment of the e: .... perience requirement are increased by those 

employees willing to seek positions outside of public accounting to fulfill the experience 

requirement. In the narrowly focused environment, this option is not as available and is 

not widely practiced. 
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The transition rates for the nonaudit personnel from Arizona and California are 

~resenkd in graphic form in Figure 18. The coefficients for the zero to six and six to twelve 
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Figure 18 Transition rates for nonaudit personnel from 
Arizona and California. 

month periods are i;-:significa;-:t (t = 0.91, Ct > 0.05 and t = 0.14, Q > 0.05) and the opposite 

sign from the expected. They show lower resignation rates in California. The resignation 

rates in the twelve to eighteen and eighteen to twenty-four month periods are in the 

expected direction. These rates are insignificantly different from zero (t = 0.45, Q > 0.05 

and t = 0.44, a > 0.05) suggesting there is little difference between the resignation activities 

of employees in the t"wO states. The resignations of both groups of employees are not 

affected differently by the different experience requirements. The broadly focused 

employees can substitute nonpublic accounting experience. and the narrowly focused 

employees are not obtaining acceptable experience. Neither group needs to remain 

employed by !h~ p~blic accounting f~;!rl to fulfill an experience requirement. 
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The coefficient for the twenty-four to twenty-seven time period is the expected sign 

and marginally significant (t = 1.58, a: ~ 0.06). The result demonstrates that the resignation 

rare in California is iess than in Arizona for this short period, but the confidence required 

to accept this result is just a little less than is acceptable. Inspection of the resignation rates 

before and after this period show the California resignation rates higher, yet they are lower 

for this period. The resignation rates for the last three time periods, twenty-seven to thirty­

six, thirty-six to forty-eight, and forty-eight to sixty are all positive. They are not significant 

(t = 1.25, a: > 0.05; t = 0.27, a: > 0.05; and t = 1.29, a: > 0.05), but neither are they trivial. 

The data for the periods surrounding the fulfillment of the experience requirement, 

periods twelve to eighteen, eighteen to twenty-four, and twenty-four to twenty-seven months 

respond as expected, but none of the results are significant at the 0.05 alpha level. The 

change in signs and the magnitudes of the coefficients in periods eighteen to twenty-four, 

and twenty-four to twenty-seven illustrate a smaller hazard shift for the California nonaudit 

employees than for the Arizona nonaudit employees. This verifies Hypothesis 2, but only 

with a moderate level of confidence. 

The time of resignation for nonaudit personnel is different from the timing of 

resignation for audit personnel. Under a narrowly focused experience requirement, the 

nonaudit staff receive little recognition towards fulfillment for their experience and do not 

postpone their resignations. Under the broader focused requirement, some credit is given 

for the experience, and the employees behave more like the auditors than under the 

narrower focused requirement. The broadly focused state has a larger hazard shift at the 

time of experience requirement fulfillment. The periods prior to fulfillment have higher 

resignation rates in the narrowly focused state and the period subsequent to fulfillment of 

the experience requirement has a lower resignation rate. 
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6.3.2.2 Within Firms 

The coefficients for the audit variable are negative in time periods zero to six, six 

to twelve, twelve to eighteen, and eighteen to twenty-four. The four coefficients increase 

Table XVII R~sults for the Focus attribute comparing 
Auditors and Non8:u.di tors. 

VARIABLE 00-06 06-12 12-18 18-24 24-27 27-36 36-~8 ~8-60 

California (Narrow Focus) 

COl;SThNT -5.65* -3.94* -~.04* -3.51* -4.55* -3.16* -3.63* -3.08* 
(0.71) (0.30 ) (0.32) (0 .2~) (O.U) (0.20) (0.26) (0.20) 

AUDITORS -0.17 -1.18" -1.22* -2.08" 0.85* -0.21 0.2~ -0.94* 
(0.87) (0.47) (0.49) (0.51) (0.~4) (0.25) (0.30) (0.28) 
-O.OS -0.55 -0.58 -0.99 O.~O -0.10 0.11 -0.44 
(0.~1) (0.22) (0.23) (0.24 ) (0.21) (0.12) (0.1~) (0.13) 

Arizona (Broad Focus) 

CONSTANT -4.~4* -3.74* -9.32 -9.69 -3.34* -4. ~4" -3. 7~'i( -4.44" 
(1. 00) (0.71) (11.50) (13.85) (0.58) (1. 00) (0.71) (1.00) 

AUDITORS -1. 86 -1.17 6.94 7.14 -0.77 1. 08 -0.158 0.44 
(1. 41) (0.87) (34.76) (36.89) (0.67) (1. 03) (0.77) (1.05) 
-0.63 -0.40 2.35 2.41 -0.26 0.37 -0.05 0.15 
(0.48) (0.29) (11.77) (12.46) (0.23) (0.35) (0.26) (0.35) 

----------------------------------------------
" Significant at the 0.05 level, one tail test. 

in magnitude and significance over time. The zero to six coefficient (-0.166) is not 

significant (t = 0.19, a: > 0.05). The six to twelve (-1.178), twelve to eighteen (-1.217), and 

eighteen to twenty-four (-2.083) time periods are all significant (t = 2.53, a: ~ 0.05; t = 2.47, 

a: ~ 0.05; and t = 4.09, a: ~ 0.05). The four coeffi:ients for the periods prior to fulfillment 

of the exp~rience requirement convincingly portray the audit personnel as having lower 

resignation rates. 

The coefficient fo, the time period immediately after fulfillment of the experience 

requirement. twenty-four to twenty-seven months, is positive as expected. The coefficient 
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is significant (t = 1.90, 0: ~ 0.05). The magnitude of the coefficient (0.845) suggests the 

resignation rate for auditors is over twice as great as the rate of the nonauditors during this 

period. 

The coefficients for the final three time periods are insignificant. The twenty-seven 

to thirty-six time period coefficient is insignificant and negative which is not as expected; 

an insignificant but positive coefficient is expected. The thirty-six to forty-eight and the 

forty-eight to sixty time periods are expected to have little or no differences. 
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Figure 19 Transition rates for audit and nonaudit from 
California. 

The difference between the eighteen to twenty-four coefficient and the twenty-four 

to twenty-seven coefficient exhibits a substantial hazard shift. The audit personnel have a 

greate;- hazard shift after completion of the experience requirement than the non audit 

personnel. The examination of individual time periods is consistent with the e::-:pectations. 

The data shows strong support for Hypothesis 4. The transition rates for the audit and 

nonaudit personnel from California are presented in graphic form i.rl Figure 19. 
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When the audit personnel are compared to the nonaudit personnel within a state, 

differences are expected, depending upon the breadth of the focus. In a narrowly focused 

experience requirement, the audit personnel differ considerably from the nonaudit 

personnel. In California, the narrowly focused experience requirement state, the audit 

personnel have decreasing resignation rates rdative to the nonaudit personnel prior to 

fulfillment of the experience requirement. The audit personnel have a relative increase in 

resignation rate after fulfillment of the experience requirement since the non audit staff is 

not affected as much by the experience requirement. 
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Figure 2 0 Transition rates for audit and nonaudi t 
personnel from Arizona. 

In the state with the broadly focused experience requirement, the expectations are 

not clear for the nonaudit personnel. Therefore, no hypothesis was presented, but there are 

some moderate e:\:pectations which are discussed. The nonaudit personnel are expected to 

have a greater hazard shift than the audit personnel. The coefficients are expected tc be 

positive during the second year demonstrating higher transition rates for the audit 
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personnel. The coefficient for the time period immediately following the fulfillment of the 

experience requirement, twenty-four to twenty-seven months, is expected to be negative 

indicating a higher transition rate for the nonaudit personnel. The h2.:ard rate is greater 

for the nonaudit personnel when the expectations are met. 

The results are insignificant for all the time periods in the broadly focused state, 

indicating that the resignation rates for audit personnel are not significantly different from 

the nonaudit personnel, which is consistent with the expectations. The transition rates for 

the audit and nonaudit personnel from Arizona are presented in graphic form in Figure 20. 

The results from the last two analyses follow the expected patterns. The difference 

In the breadth of focus does impact differently on the employees as expected. As the 

breadth of focus of the experience requirement narrows, the effects of the experience 

requirement become more predominant in audit personnel and less predominant in 

nonaudit personnel. 

6.3.3 Analysis with Time Lags 

Time lags are incorporated in the New Mexico data set to allow for equivalent time 

for employees from both states to pass the CPA exam. The results from the analysis are 

reported in Table XVIII. The results are similar to the prior analysis for Hypothesis 1 but 

more convincing. 

The first two periods demonstrate almost identical results to the first periods in the 

Hypothesis 1 analysis for audit personnel, as expected. The resignation rates are higher in 

California than in New Mexico. The coefficients are not significantly different from zero 

(t = 0.56, Q > 0.05 and t = 1.24., Q > 0.05). 

The twelve to eighteen months period has a greater difference in resignation rates 

between California and New Mexico with the time lags. California's rate is much less than 

New Mexico. This could be due to an increase in resignations immediately after the 
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completion of the experience requirement, if the employees had passed the exam by that 

time. This coefficient sho~vs t~!,= California resignation rat~ as 17.5% of the New Mexico 

resignation rate. The coefficient is significant (t = 3.51, a :s 0.05). 

Table XVIII Results of the length attribute comparing 
California with New Mexico when time lags are introduced. 

VARIABLE 00-06 06-12 12-18 18-2~ 2~-27 27-36 36-~8 48-50 

Resignation 

CONSTANT -6.~1" -5.~0* -3.63* -~.32* -5.01* -3.~0* -3.57* -4.11* 
(1.00) (1.00) (0.25) (0.35) (0.50) (0.22) (0.2~) (0.32) 

CALIFORNIA 0.63 1.32 -1. 59* -1.23* 1.35* -0.07 0.31 -0.28 
(1.12) (1.06) (0.~5) (0.57) (0.53) (0.27) (0.28) (O.~O) 

0.30 0.62 -0.74 -0.58 0.53 -0.03 0.14 -0.13 
(0.52) (0.~9) (0.21) (0.27) (0.25) (0.13) (0.13) (0.19) 

----------------------------------------------.. Significant at the 0.05 level . one t.ail test 

The eighteen to twenty-four month time period has a coefficient with a slightly 

smaller difference than in the first analysis. This is due to New Mexico's increased 

resignations in the prior time period. Employees resigned sooner than six months after 

completing the expe6ence requirement. The coefficient is significant (t = 2.16, a :s 0.05) 

and indicates a resignation rate in New Mexico four times the rate in California. 

Continued improvement is realized in the twenty-four to twenty-seven month time 

period. The coefficient is significant (t = 2.55, a:S 0.05) within the alpha equal to 0.05 level. 

The coefficient is large, suggesting the California resignation rates are over three times 

those in Ne"v,' Mexico for this period. 

The final three time periods, twenty-seven to thirty-six, thirty-six to forty-eight, and 

forty-eight to sixty months, are similar to the prior analysis. The signs, magnitudes and 

significance levels are very similar. They again suggest no differences between the 

resignation rates during these periods. 
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The results for the time lag manipulation demonstrate greater hazard shifts than the 

analysis without them. The transition rates for the audit personnel from California and New 
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Figure 21 Transition rates for audit personnel from 
California and New Mexico with Time Lags. 

Mexico with time lags are presented in graphic form in Figure 21. The results ShO'.~i that 

if the employees had equal opportunities to pass the CPA exam prior to completion of the 

experience requirement, the effects of the experience require;n{:nt could be ffi8re dramatic. 

~ nis is not to imply that the resignation rates are any different than presented by the data, 

but that the effects from the experience requirement might be stronger than can be found 

in the data due to a confounding factor, completion of the CPA exam. 

6.3.4 Conclusions 

In summary, the data support Hypotheses 1, 2, and 4. Hypothesis 3 is somewhat 

moderately supported. All the time periods expected to be affected by the experience 
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requirement demonstrated the expected responses. The two comparisons without 

hypotheses are consistent with their expectations, which may be situation specific. 

Even though the terminations are not analyzed in the study (presented in Appendix 

E), it is noted that there are no significant differences in termii1ation rates during any of 

the time periods for any of the comparisons. Neither length nor focus analyses had any 

significantly different termination rates. Ex arlee, no significant differences were expected. 

The lack of any significantly different termination rates reinforces the importance of the 

significant results found in the resignation analyses. 

The confirmation of the expected results and support of the hypotheses imply that 

the experience requirement does affect the timing of resignation in public accounting. The 

length and breadth of focus of the experience requirements are attributes of the experience 

requirements which can differentially affect the timing of resignation. The effects of the 

experience requirement are probably stronger than the data support due to confounding 

factors as demonstrated by the time lags analysis. 

Analyses of other groups of employees, for example, the three year experience 

requirement employees, are not made because of the small number of the samples for these 

analyses. At some future time, perhaps enough data can be gathered to allow these 

analyses. 

6.4 Summary 

The parametric model development tests determine the log-logistic model to be the 

best fit with the data. The constant rate with time-period effects model of best fit has time 

pe,icds of 0-5, 6-12, 12-13, 18-24, 24-27, 27-36, 36-48, and 48-60 months. Direct 

comparisons of these two models is difficult. The constant rate model with time-period 

effects is selected for use in the analyses based on usefulness in the analyses, ease of use, 

and mathematical and visual indicators of the best fit. 
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When investigated through comparisons of different lengths and breadths of focus, 

the employees resignation patterns follow the expectations presented. The tests of the 

hypotheses verify Hypotheses 1, 2, and 4. Hypothesis 3 is only moderately supported but 

is consistent with all the expectations for the hypothesis. This support leads to the 

conclusion that experience requirements affect timing of resignation i!l public accounting. 



CHAPTER 7 

Summary 
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The objective of this project is to examine public accounting turnover for effects 

resulting from the experience requirement for certification. As the experience requirement 

is fulfilled, it is expected that voluntary resignation increases. A reduction in resignation 

is ex-pected prior to fulfillment of the experience requirement. These expectations were 

used to develop hypotheses to test for effects resulting from the experience requirements 

for public accounting certification. 

7.1 Model Development 

To test for any effects, the development of a model is necessary. A large portion 

of the study is devoted to the development of the model. The findings from the model 

developmer.t process are discussed. 

The parametric mode! found to best fit the data is the log-logistic model. The log­

logistic is a nonmonotonic model. The model has lower resignation rates in the early 

periods, rapidly increasing with time to higher rates, and declining with time to lower rates 

in the later periods. A nonmonotonic model is consistent with prior research showing job 

durations as having nonmonotonic hazard rates at all levels of skill and in many countries. 

The log-normal distribution has successfully fit job duration hazard rates (Fichman and 

Levinthal, 1988). The log-logistic distribution fits the data better for the data in this study. 

The log-normal and the log-logistic are both positively skewed distributions with the log­

logistic being slightly more skewed. The log-logistic results demonstrate that public 
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accounting resignation has similar overall characteristics with other industries' resignation 

but at a pcssibly accelerated rate. 

A best fitting CGiisi:ant rate model with time-period effects is established. The 

model fitting the data best, considering some constraints, had six time periods. The time 

periods were zero to six months, six to twelve months, twelve to twenty-four months, 

twenty-four to twenty-seven months, twenty-seven to thirty-six months, and thirty-six to sixty 

months. The twelve to twenty-four month period was divided into two periods, twelve to 

eighteen and eighteen to twenty-four months to make the analyses more useful. The thirty­

six to sixty months period was divided into a thirty-six to forty-eight months period and a 

forty-eight to sixty months period. A mode! with eight specified time-periods is the final 

selection. 

The constant rate model with time-period effects is found to be preferred over the 

log-logistic model for a variety of reasons. First and most importantly, the constant rate 

model with time-period effects is found to be a better fit to the data than the log-logistic 

model by an indirect compari:'>on :.!smg the exponential model which is related to both 

models. Second, the constant rate model with time-period effects has capabilities to 

incorporate the seasonal variations which were found in the public accounting resignation 

data. The log-logistic model is not able to fluctuate up and down to accommodate the 

seasonal variations. Third, the constant rate model with time-period effects has the ability 

to contrast individual periorls to assess differences for the comparisons with the 

expectations. Contrasting the individual periods lends insight into the effects associated 

with the two attributes of tile experience requirement. Last. the constant rate model with 

time-period effects does not require the mathematical complexities involved in deriving the 

models with hazard shifts to test the log-logistic model. 
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7.2 Conclusions 

The goal of this study is to determine whether cr ,1\'j, the public accounting 

certification experience requirement has an effect on the timing of resignation in public 

accounting. Analyses of the data are directed at detecting the effects of two attributes of 

the experience requirements on the timing of resignation in public accounting. Four 

research hypotheses are developed and tested using empirical evidence gathered from 

public accounting firms in three states. The results are derived from an event history 

analysis using a constant rate model with time-period effects. All the hypotheses had the 

expected results; some of the hypotheses provide stronger evidence of the existence of 

effects, but all are consistent with the expectations. A recapitulation of these four 

hypotheses and a summary of the conclusions relating to them is as follows. 

HYPOTHESIS 1: The hazard rate shift for audit staff resignation in a state with 

a one year experience requirement will occur before the hazard rate shift for audit staff 

resignation in a state with a two year experience requirement. 

Hypothesis 1 is strongly supported by the data. The support gives high confidence 

in the fact that audit employees with a one year experience requilcwent postponed their 

early resignations until afier the end of the first year and audit employees with a two year 

experience requirement postponed their early resignations until after the end of the second 

year. Neither experience requirement allows substitution of nonpublic accounting 

experience. A logical conclusion from this result is that audit personnel who cannot 

substitute other experience to fulfill the experience requirement postpone their resignations 

until after fulfilling the experience requirement. Further, and much greater, support is 

given by the analysis with time lags. Vel}' strong support was found when time lags were 

used to artificially remove a confounding factor. time available to pass the exam. by 

artificially adjusting the data. 
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HYPOTIIESIS 2: Audit staff employees with a narrowly focused experience 

requirement have a larger resignation hazard rate shift than audit staff employees with a 

more broadly focused experience requirement. 

Additional evidence of resignation postponement resulting from the experience 

requirement is found in Hypothesis 2. Substantial support for Hypothesis 2 demonstrates 

that audit personnel who cannot substitute other experience to fulfill the experience 

requirement have greater tendencies to shift their resignations than do the audit personnel 

who can substitute with nonpublic accounting experience. The audit employees whose 

resignations are restricted by a narrow experience requirement postpone their resignations 

at a greater rate than employees whose resignations are not as restricted. This difference 

in audit employee actions leads to the conclusion that audit employee postponement of the 

experience requirement is affected by the focus of the experience requirement. 

HYPOTHESIS 3: Nonaudit staff employees with a narrowly focused 

experience requirement have a smaller resignation hazard rate shift than nonaudit 

employees with a more broadly focused experience requirement. 

The coefficients have the expected directions but are not significant, giving the 

hypothesis only mild support. The Arizona nonaudit employees exhibit a greater shift in 

resignation rates than the California non audit employees. The :1onaudit employees under 

a more broadly focused experience requirement get partial credit for their eXlJerience and 

behave more like audit employees than the nonaudit employees under a more narrowly 

focused experience requirement who get less credit for their experience. 

HYPOTIIESIS 4: Audit staff employees with a narrowly focused experience 

requirement have a larger resignation hazard rate shift than nonaudit staff employees with 

a narrowly focused experience requirement. 
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Strong support for Hypothesis 4 confirms that audit personnel who cannot substitute 

nonpublic accounting experience postpone their resignations relative to the nonaudit 

personnel who cannot substitute either nonaudit or nonpublic accounting experience. The 

experience requirement affects how much experience is acceptable for certification for both 

these groups. The nonaudit personnel receive no credit and have no reason to postpone 

resignation. The audit personnel receive certification credit for their experience and have 

reason to postpone their resignations until after fulfilling the experience requirement, since 

they can not resign and finish fulfilling the requirement in nonpublic accounting. This 

relationship between the experience requirement and the actions of the employees leads 

to the conclusion that the experience requirement has effects on resignation timing. 

None of the time periods had a significant coefficient for termination in any of the 

analyses. No differences were expected as a result of differences in the experience 

requirements. This does not provide evidence that the experience requirement affects 

resignation timing but does stress significance of the differences that were found in the 

resignation analyses. The lack of differences in resignation rates in the later time periods 

also shows that the signiiicant differences found are strong indications of different 

behaviors by the employees. 

The compilation of the results indicate that experience requirements do, in fact, 

affect the timing of resignation in public accounting. The hypotheses verify that public 

accounting employees postpone their resignation to comply with the fulfillment of the 

experience requirement and that the more dependent the employees are upon the public 

accounting employment to fulfill the e:.:perience requirement, the more postponement 

occurs. 

Some implications of the two attributes isolated in the study are made. The length 

has ubvious implications; the employees must remain empioyed the duration of the period 
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of fulfillment. Longer length experience requirements cause employees to postpone 

resignations for longer periods. No ramifications associated with any relationship between 

commitment and length are made. It is possible that the length of the experience 

requirement may induce different levels of commitment, or time in employment may not 

be treated as a sunk cost. A higher commitment would induce longer tenure. Individuals 

who accept employment in states with longer experience requirements may be either mure 

or less committed to the employer. Time in employment may increase or decrease 

commitment and probabilities of resignation. These types of relationship were not studied, 

and no effects are implied. 

The effects from the focus attribute follow the expectations presented. Audit 

personnel are affected by experience requirements focus on substitution from experience 

outside public accounting. There is a negative relationship between the degree of external 

substitution allowed and the degree of postponement: the more substitution allowed, the 

less postponement present. Nonaudit personnel are affected by experience requirements 

focus on substitution of experience within public accounting. There is a positive 

relationship between the degree of internal substitution and the degree of postponement: 

the more substitution allowed, the more postponement present. 

73 Implications 

This study provides evidence that the ex-perience requirement has an institutional 

effect on resignation in public accounting. The results should appeal to a wide spectrum 

of professionals. Members of the regulatory broads, public accounting firms, individuals 

seeking employment in public accounting, and researchers can all gain useful insight from 

the results. 

As evabations of new and current regulations are made. insight into this effect can 

be utilized in the decision making process of the regulatory boards. Empirical evidence of 



the existence of the institutional effect may enhance the policy makers' awareness of these 

and other potential institutional effects from the regulations. 

Public accounting firms may not be aware of the ex1:ent of the effects of the 

experience requirement on resignation. Uncontrolled resignations have been considered 

costly to public accounting, but many benefits are also derived from the resignations. If the 

resignation can be controlled, the benefits are maximized. Understanding the timing of the 

resignations helps in gaining control of the resignations and improving the costs/benefits 

from the resignations. Awareness ofthe institutional effects of the experience requirement, 

effects fror.; length and focus, can help firms in developing controls for their employees' 

resignation behavior. The information can be useful in developing their recruiting process 

and incentive pay schemes. 

The postponement of resignations creates time periods in which the audit 

employees are "trapped" in their current positions. The more narrowly focused the 

experience requirement, the more "trapped" the employee is in a public accounting firm. 

Understanding the actions of employees under different breadths of focus can 

provide graduating accour.ting students with insights for developing a better strategy for 

themselves. Dependi.'!g upon the i!!dividuals' intentions, different employment strategies 

may benefit employees and firms. With more information about what other employees' 

actions have been, the decision process may be improved. 

The proposed research will provide knowledge of the effects of the experience 

regulation on resignation and add to the completeness of turnover research. Current 

research on public accounting may have systematic biases in the samples resulting from the 

effects of different experience requirements. Awareness of these effects. assists researchers 

in controlling for these biases. Evidence of an institutional effect in a self-regulfited 

profession is of interest to researchers in organizational sociology. 
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The model development constituted a large portion of the study. Prior studies of 

turnover in public accounting were descriptive in nature, used survey data, or used 

inadequate evaluation methods. Turnover in public accounting has not been modeled. 

Two types of models, a parametric and a constant rate with time-period effects, are 

deveioped. The latter is used to test the data in this study but the other has future 

potential. Two models are now presented for further studies of turnover in public 

accounting. Preparing these functional models for future use is a significant contribution 

of the study. 

7.4. Limitations 

One possible source of incon:::lusive results in research is weak internal validity. 

There could be a multitude of extraneous variables that dilute the effects of the experience 

regulations since this study collects the data in the actual environment without manipulating 

the treatments (experience requirements and specialization) or randomly assigning the 

subjects. A laboratory experin.ent o~ quasi-experimental setting would all!"lw for greater 

control of internal validity, but the ex post facto design was necessary for this study. 

Therefore, the study is open to the criticisms of ex post facto research. Some possible 

con~erns due to the ex post facto research method are discussed below. 

The timing of resignation is affected by numerous variables. Differences in 

promotions, salaries, and evaluations have possible effects on the resignations. The 

differences observed in the analyses are not attributed to these factors, since the 

promotions, salary increases, and evaluations are randomly distributed across each of the 

subject groups in the comparisons. The different groups do not vary from each other on 

these factors. 

In order to obtain resignation rates under different experience regulations, it is 

necessary to use employees from different states. This allows for the introduction of manv 
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extraneous variables. For example, the differences in types of industries within the 

different states may produce different resignation rates and different demands for CPAs. 

The author is aware of these possibilities, but the sacrifice of some internal control is 

necessary to obtain useful data. The communities and the states are matched as well as 

possiule while using the different experience requirement levels. Demographics suggested 

by the literature which might present differences in resignation rates, such as size of the 

community as suggested by Grossman (1967), Tyra (1980), and Bullen & Flamholtz 

(1985),14 and size of firm, as suggested by Tyra (1980), were controlled for by matching the 

communities and using only Big Eight firms. 

It is possible to argue that any significant differences between states is due to one 

or more of these mitigating factors. If significant differences are found and the results 

follow the expected patterns presented in the arguments, it seems more likely that the 

experience requirements made the difference. An a priori argument for the effects of the 

mitigating variable's effects on resignation should be presented as an alternative 

explanation. Only if a rational, ex ante argument can be presented for extraneous variables 

should they have influence on the conclusions. 

Since California has a more focused experience regulation. this may tend to make their 

CPA certification more attractive in the job market. If so, this might present more demand 

and less supply for the California CPAs in their market than for the Arizona or New 

Mexico CPAs in their market. This difference in demand may cause a higher resignation 

in California. After sixty months of employment, 64.25% of the California employees had 

resigned or been terminated. _~.f!er the s:::.me sixty month period, 64.52% of the Arizona 

employees and 66.16% of the New Mexico employees had resigned or been terminated. 

l~Another v<Jria~le tha, may have an effect on turnover is the SiZE of the community in which the public 
accounting firm functions (Grossman 1967. Tyra 1980, and Bullen & F1amholtz 1985). It is suggested that large 
communities hold more opportunities attracting public accountants away from the indusu)'- With these increased 
opportunities higher turnover is expected. 
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These figures demonstrate very little difference in overall movement during the first five 

years. The markets do not seem to have made significantly different draws on public 

accounting employees within any of the states for the first five years. 

There is some probability that some differences detected are due to differences in the 

employment contracts. An employment contract can have a self-selection device to help 

control the type of employee accepting employment (Waller 1985). If some firms use such 

devices and others do not, the results may not reflect the true effect of the experience 

regulation on resignation. Using only select Big Eight firms will help control this as the 

employee procedures are more consistent bet\veen fIrms/offices. The personnel 

managers/partners were asked if such contracts were employed. None of the firms in the 

study used that type of contract; fixed pay contracts with typical bonuses were used for all 

the fi(;·11S. Starting salaries, promotions, and salary increases are similar throughout the 

three sites. 

The three states used in the study were selected from one geographical region. The 

communities were selected to keep demographics :lS similar as possible and to reduce 

extraneous variability. The selection process, while increasing the internal validity of the 

study, reduced the generalizability. The results should e>.1end to the ether states, but this 

is not certain. The results could be particular to the region or only the three states. 

Due to the costs of collecting data, the number of firms is limited. One major firm 

in each community is used. The limit of one firm per community was not by choice but 

by necessity. New Mexico has only one firm large enough to give a suitable sample size. 

Obtaining permission to access the personnel fIles was difficult. Conferences were 

conducted with the managers/partners and personnel administrators maintaining the 

personnel and their records. In these discussions perspicacity of the recruiting. promotions, 

and personnel policies within each firm was gained. No notable differences in any policies 
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between the firms was brought forth in the discussions or personnel files. The researcher 

is confident that the firms do not have significantly different policies that would create firm 

specific effects on resignation. 

Significant results were found only in the periods expected but not in all the periods 

expected. The signs of the coefficients were correct, and the coefficients expected to be 

the most significant were more significant than others. If the sample size had been larger, 

the results may have been more significant. Larger sample sizes could have been collected 

in California and Arizona, but data sources in New Mexico were limited. To extend the 

sample size, another one-year state would be needed. Further data can be collected for 

future re-examination and verification. Denver could be used as a source for the one-year 

experience requirement data. 

7.5. Suggestions for Future Research 

A repeat of the study with a new and iarger data set is suggested above. 

Verification of the resulls is useful but not imperative. The study should be extended to 

include states with other lengths and focuses of experience requirements. The addition of 

a state with no eh'Perience requirement is possible. Oklahoma does not require experience 

for employees with baccalaureate degrees with majors in accounting. Oklahoma could be 

added with care to watch for economic effects from the oil industry. A state with no 

experience requirement for certification out having a requirement for licensing can be 

added to inspect for effects in a licensing versus certification condition. 

Not all effects from the experience requirement are addressed in this study. The 

postponement of resignations of the employees is observed. The extent to which employees 

enter public accounting oniy to be certified and plan to exit immediately after fulfillment 

of the experience requirement is not ascertained in this study. Differentiating between 

those employees who enter public accounting with the intentions of exiting after 
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certification and those employees who enter planning to stay but exit for various reasons 

would be interesting and usefui in developing control strategies. 

This study does not address the costs or benefits associated with resignations. Both 

of these areas are left to future research. Information on the types and magnitudes of 

costs and benefits associated with uncontrolled resignation would be useful. The costs and 

benefits associated with the controlled resignations and terminations could also be of 

interest. 

It is possible that the burden ofthese costs are not being equally distributed throughout 

the public accounting frrIDs, forcing certain types of firms to support certification costs for 

other segments of the profession. Previous research has leoked at turnover as a single rate 

whether derived from a single firm, a single classification of firms, or the whole spectrum 

of firms. Tyra (1980) tries to a&,crregate various studies to analyze differences, but the 

results are tenuous at best. iS Examining the turnover for various size classifications of 

public accounting firms would supply information as to which types of firms supply this 

certification service to the profession. 

An examination of placement turnovers may be of benefit. These are assumed to 

benefit the firms. An exploration into the benefits derived from the alumni of the firms 

might provide further insight. The other classes of turnover (termination and resignation) 

could be examined for the effects on client relations. Termination alumni may have 

negative feelings for the firm and resignation alumni may have positive feelings, but 

placement alumni would have the more positive feelings. 

ls-r-}Ta tried contrasting her turnover rates, derived from examining the employee records from a large office 
of one of the Big Eight, with turnover rates from several sources. Tnese sources included different deflnitions of 
termination, different iengths of time periOds, different years of data collect;r.n. different firm compositions. 
different sample sizes, and different sources of data. She admits the comparisons are not valid. yet she does make 
them. She flnds differences in turnover distributions based on two features: (1) type of firm-national. regional, and 
local firms-and (2) city sizes. Grossman (1967) found that fums in smaller cities had somewhat longer retention 
patterns (Leathers 1971). 
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The gender of the employees may affect rates of turnover. Males tend to dominate 

the upper level positions of public accounting. As equal opportunity employment becomes 

more impor:ant, the issue of male dominance in the management of the public accounting 

profession must be addressed. Understanding differences in turnover patterns may help 

formulate appropriate policies. The resignation patterns of the genders can be examined 

for information as to when and how the resignation distributions differ. 

Promotions, salary increases, and evaluations may provide information on 

employees' satisfaction and potential in the firm. Rapid promotion, above average salary 

increases, and high evaluations provide positive reinforcement to an employee, possibly 

improving job satisfadion and lowering resignation probabilities. Slow promotions, below 

average salary increases, and poor evaluations provide negative signals to the employees, 

possibly increasing resignation probabilities. An analysis of promotions, salary increases, 

and evaluations for effects on resignation is appropriate. These are expected to have 

effects on turnover. 

Variables such as high school and college proximity can be used as surrogate 

measures of employees' ties to the community. Employees who attended high school 

and/or college near the comm!.!!}!!)' !r: whic!1 they are employed may have stronger ties to 

these communities. The stronger community ties may decrease the probability of 

resignation. Community ties may moderate effects of other var!2bles en resignation. 

Information on possible effects from community ties is helpft:l in developing recruitment 

strategies and policy formation. 

Marital status may have an effect on resignation. Married employees may seek 

more stability (tending to reduce resignation) or may follow their spouses to other 

communities (tending to increase resignation). Information on marital status effecls are 

useful like the community ties information. 
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Cohort effects may exist. Recruits may reinforce each other to behave in similar 

patterns. Emoloyees can be grouped by entrance periods and examined to see if particular 

groups resign at similar times. This information would be useful to public accounting firms' 

in developing their personnel policies and motivational strategies. 

Seasonal difference in resignation probabilities may occur since most employees are 

hired after graduation in either June or December. There may also be a difference in 

preparation of the employees. Those entering in June through August have advanced 

opportunities to prepare themselves for the coming busy season. Those entering in January 

move into their work activities with less opportunity to prepare themselves. The difference 

in preparation has a potential effect on the resignation rate due to potential employee 

satisfaction differences between the two groups. The seasonality of employee hiring can 

be investigated for effects on resignation. 

Istvan and Wollman (1976) argue that the labor market differentially weights public 

accounting and nonpublic accounting experier.ce. They argue that public accounting 

experience receives more weight and present a differential equivalent weighting scale for 

public accounting as compared to nonpublic accounting experience. Hom, Bracker. and 

Julian (1988) reinforce the differential weighting of public versus nonpublic experience. 

Current measures of these differences would be informative to new accounting graduates 

and accounting students. The information would be helpful to the public accounting firms 

to maintain optimal incentives for their employees. 
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Appendix A 

Example of Turnover 

Given a firm with 100 employees at time zero and there are five discrete time 

periods 

Case 1. With a homogeneous, constant probability for exit. 

remammg period P b I remaining P b I original 
time em,Qlo~ees exits ro emQioxees* ro emnioxees** 

0 100 

1 70 30 0.30 0.30 

2 49 21 0.30 0.21 

3 34 15 0.30 0.15 

4 24 10 0.30 0.10 

5 17 7 0.30 0.07 

Case 2. With a homogeneous probability for exit and constant percentage of original 
employees. 

remammg period P b I remaining P b I original 
time emQlo~ees exits ro emnioxees* ro emnioxees* * 

0 100 

1 80 20 0.20 0.20 

2 60 20 0.25 0.20 

3 40 20 0.33 0.20 

4 20 20 0.50 0.20 

5 0 20 1.00 0.20 

* (ni-l - nJ/ni-1 ** (ni-l - ni)/no 

The probability of exit conditioned upon those employees at risk (Pr I ni_1), is 

different from the probability of exit conditioned upon those who entered (Pr I n0). In the 

first example, employees with a constant probability for exit retain this probability no 
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matter which period is examined. Examination of the percent of original employees 

(Pr I n0) demonstrates a decreasing probability for exit even though the probability for each 

employee remains constant at 0.30. The conditional probability (Pr I ni_1) presents the actual 

probability of exit for those employed at that time. 

In example 2, it is clear that the employees' probabilities for exit can not be a 

constant 0.20 as indicated by the percent of original employees (Pr I n0). When only 20 

employees remain, the hazard rate of 1.00 is a much more attractive estimate than the 

percent of 0.20 to produce no remaining employees at the end of the period. 
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Appendix B 

Example for Survivor and Hazard Functions 

Calculating survivor probabilities and hazard rates. 

Case l. With a homogeneous, constant probability for exit. 

remaining period snrvivor hazard 
time emglovees exits piobabilitv* rate** 

0 100 

70 30 1.00 0.30 

2 49 21 0.70 0.30 

3 34 15 0.49 0.30 

4 24 10 0.34 0.30 

5 17 7 0.24 0.30 

Case 2. With a homogeneous probability for exit and constant percentage of original 
employees. 

remaining period survivor hazard 
time emglovees exits nrobabilitv* rate** 

0 100 

1· 80 20 1.00 0.20 

2 60 20 0.80 0.25 

3 40 20 0.60 0.33 

4 20 20 0.40 0.50 

5 00 20 0.20 1.00 

* oJ/no ** (~,.! - nJ/n j .! 

The survival function is calculated by dividing the rlumber of current employees by 

the number of original employees. The hazard function is the number of employees leaving 

that period divided by the number of employees who were employed at the beginning of 

the period. 
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Appendix C 

Certificate of Experience 

In this appendix, selected sections of the certificates of experience are presented. 

The certificate of experience is the document issued to the firms to verify the completion 

of the applicant's experience. 

Arizona 

2. Please describ ~ na\ure of the candidate's employment (e.g., staff 
accountant in accounti g f"rm, staff accountant or internal auditor in manufac­
turin? ,~irm or gov~rnm nt a ency, contract bookkeeper, contract tax preparer, etc.). 

andidate had experience in examining financial statements 
eets, income statements, statements of changes in financial 

Yes ___ No __ _ 

candidate reported on the examined financial statements by 
communication including, but not limited to, an expression of a 
opinion? Yes ___ No __ _ 

providing accounting services 30 or more hours per week. 

**Before wering question 5, please note that Rule R4-l-343.4 defines "Reporting" 
as communicating the results of the examination of financial statements to an 
employer, clients or other third parties. Communication may be oral or written. 
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California 

I. Experience in applying o variety of auditing procedures and techniques to the usual and customary financial trans- YI!;S NO 

actions recorded in accounting records. 

A. In your opinion, did the application of the foregoing procedures demonstrate satisfactory knowledge of current 
practice standards and pronouncements of the profession? • 

II. Experience in the preparation of working papers in connection with each element of the work accomplished under 
(I.) above. 

A. In your opinion, did the application of the foregoing procedures demonstrate satisfactory knowledge of current 
practice standards and pronouncements of the profession? 

Ill. Experience in the planning of the program for the application of accounting and/or auditing procedures and 
techniques including the selection of the procedures to be followed. 

A. In your opinion, did the application of the foregoing procedures demonstrate satisfactory knowledge of current 
practice standards and pronouncements of the profession? 

IV. Experience in the preparation of written explanations and comments on accounting and/or auditing work and ih 
results. 

A. In your opinion, did the application of the foregoing procedures demonstrate satisfactory knowledge of current 
practice standards and pronouncements of the profession? 

v. Experience in the preparation and analysis of financial statements (including explanations and notes). 

A. In your opinion, did the application of the foregoing procedures demonstrate satisfactory knowledge of current 
practice standards and pronouncements of the profession? 

EXPI:RIENCE CERTIFICATION. The specific experience the applicant has received, and the employer's opm1on that it represents satisfactory 
knowledge of current practice standards and pronouncements, are all-important. Employers are not uniform in the character of their practice, or in the 
staff designations used, and the experience of their employees must of necessity vary somewhat. As an obi«hve, the experience that might be con· 
sidered appropriate is that which ~nobles the applicant to pion and complete the audit of o small business organization with a minimum of supervision. 
It cannot necessarily be presumed that an applicant is required to be exposed to the experience elements any particular number of times, or that he or 
she must hove attained any given staff level. Although no minimum number of hours has ~prescribed, as a guideline it is doubtful that on individual 
con obtain the experience required under Items 1-V in less than 500 hours. 

With respect to the experience required under Item I, it is expected that the applicant will hove gained significant experience in applying the auditing 
procedures normally applied during the oudit of a small business organization. Such procedures typically include: (Please check those procedures which 
have been completed by the applicant) 

( ) Review and evaluation of internal control policies and procedures 
( ) Testing of compliance with internal control policies and procedures, including sales and re¥enue, costs and expenses and payroll 
( ) Verification of accounts receivable 
( ) Review of inventory procedures and Yerification of physical inYentories 
( ) Review of reconciliation of client bank accounts 
( ) Testing inventory valuation and pricing 
( ) Testing cost ond depreciation of fixed assets 
( ) Testing prepoid, intangible ond other deferred charges 
( ) Review and verification of accounts payable 
( ) Review adequacy of occruol and allowance provisions 
( ) Review or preparation of corporate tax provilion 
( ) Search for unrecorded liabilities 
( ) Analysis and verification of changes in equity accounts or fund balances 
( ) Application of appropriate analytical review procedures to revenue and expenses 
( ) Testing of revenue and purchates cut off 
( ) Review for significant subsequent events 
( ) Review of pertinent legal documents 



Appendix D 

Model Specification 

Below are specifications of the models used. 

The constant rate (exponential distribution) has a transition function: 

r(t) = a 

The survival function is: 

G(t) = exp( -at) 

The Gompertz distribution has a transition function: 

r(t) = B exp( ,t) 

The survival function is: 

G(t) = exp( -B/1' exp( ,t)) 

The Makeham distribution has a transition function: 

r(t) = a + B exp( ,t) 

The survival function is: 

G(t) = exp(-(a + (B/1' exp(,t)))) 

The Weibull is specified by a transition function: 

r(t) = .x,e-l 

The survival function is: 

G(t) = exp(-(.xt)'Y) 
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The gamma distribution is specified by a transition function: 

r(t) = 
A(Atyx-l exp( -At) 

r(a) - A a 'I. ua-! exp(-Au) du 

The survival function is: 

G(t) = 1 - I(a,At) 

where 
A > 0 is a inverse scale parameter. 
1 > a > 0 is a shape parameter (monotonic). 
a > 1 is a shape parameter (nonmonotonic). 

r(a) =~L ua-l exp(-u) du. 

I(a,x) is the incomplete gamma function 

r( a t 1 x J. ua-l exp( -u) du. 

The log-normal transition function is specified as: 

r(t) = 

1 
- exp 
t 

'1: tJ 1 a(27r) 2
- - exp 

0 u 

The survival function is: 

[ 
(log u)

2
) 

- du 
2a2 

G(t) = 1 - ~((log(t) - JJ-)/a) 

where 
logT is normally distributed (JJ-, a2

). 

~ is CD F of standard normal distribution. 
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The log-logistic model has a transition function specified as: 

r(t) = (a.xe·-1
) 1 (1 + at>') 

The survival function is specified as 

G( t) = 1 I ( 1 + at>') 
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Appendix E 

Statistics for the Tests of Hypotheses 

Test of Length Attribute with Audit Staff 

VARIABLE 00-06 06-12 12-18 18-24 24-27 27-36 36-48 48-60 

Resignation 

CONSTANT -6.407* -6.405* -4.104* -4.209* -4.461* -3.316* -3.574* -4.105* 
(1.000) (0.999) (0.316) (0.333) (0.378) (0.213) (0.243) (0.316) 

CAll FORNIA 0.633 1.324 -1.114* -1.342* 0.798* -0.155 0.306 -0.283 
(1.118) (1.059) (0.493) (0.558) (0.416) (0.259) (0.282) (0.403) 
0.295 0.618 -0.518 -0.626 0.372 -0.078 0.143 -0.132 

(0_;;21) (0.494) (0.230) (0.260) (0. 'i94) (0.121) (0.131 ) (0.188) 

df 5 9 17 14 40 68 68 26 

Termination 

CONSTANT -11.450 -5.021* -4.461* -4.615* -11.160 -5.021* -11.500 -;1.850 
(12.430) (0.500 (0 .378) (0.4C8) (10.nO) (0.499) (13.060) (15.220) 

CAll FORNIA 5.336 -0.06G -0.620 -0.242 5.386 -0.348 4.386 5.386 
(12.440) (0.612) (0.518) (0.516) (10.780) (0.645) (13.100) (15.240) 

2.513 -0.028) -0.289 ·0.113 2.513 -0.162 2.046 2.513 
(5.805 ) (0.286) (0.241) (0.241) (5.G28) (0.301) (6.110) (7.110) 

df 3 12 15 16 4 10 2 

Test of Length Attribute with Nonaudit Staff 

VARIABLE 00-06 06·12 12-18 18-24 24-27 27-36 36·48 48-60 

Resignation 

CONSTANT '4.269* -3.575* '2.323* -3.170* -3.575* -2.882* -4.268* -9.435 
(1.000) (0.707) (0.378) (0.577) (G.707) (0.500) (0.999) (13.240) 

CAll FORNIA -1.289 -0.277 ·1.848* -0.373 -0.883 -0.277 0.962' 6.129 
(1.225) (0.769) (0.517) (0.632) (0.817) (0.544) (1.026) (13.240) 
'0.484 -0.104 -0.694 -0.140 -0.332 0.104 0.361 2.301 
(0.460) (0.289) (0.194) (0.238) (0.307) (0.204) (0.385) (4.973) 

df 3 13 15 18 8 26 22 19 

Termination 

CONSTANT -4.269* -4.269* -9.678 ·10.470 -9.n6 -9.n6 -12.470 
(1.000) (1.000) (i 1.220) (16.670) (11.780) (11.780) (45.300) 

CAll FORNIA -9.361 '0.596 5.219 4.210 4.219 4.219 6.219 
(40.040) (1.118) (11.220) (16.700) (11.810) (11.810) ( .. 5.310) 
-3.515 -0.224 1.863 1.506 1.506 1.506 2.220 

(15.030) (0.420) (4.007) (5.960) (4.214) (4.214) (16.180) 

df 5 7 2 2 2 0 
.----- .. -----------------.-------------------------------.------------------.----------------------
* Significant at the 0.05 level, one tail test - - . Not enough data points for results 



149 

Test of Focus Attribute with Audit Staff 

VAR!ABLE 00-06 06-12 12-18 18-24 24-27 27-36 36-48 48-60 

~cs ~ gi"Kit ~ on 

CONSTANT -6_300* -4_914* -4_508* -4_508* -4.103* -3.356* -3.902* -3.997* 
(1.000) (0.50C) (0.408) (0./.08) (0.333) (0_229) (0.301) (0.316) 

CALI FORNIA 0.526 -0.167 -0.706 -1.043* 0.439 0.024 0.503 -P.118 
(1.118) (0.612) (0_556) (0.605) ,n ~7~' (0.273) (0.338) (0 • .584) 
0.233 -0.074 -3.124 -0.461 '0:194' 0.011 0.223 -0.052 

(0.495) (0.271) (0.246) (0.268) (0.166) (0.121 ) (0.150) (0.170) 

df 5 12 13 11 42 65 54 31 

Termination 

CONSTANT -11.410 -11.430 -6.298* -6_295* -11.130 -6.300* -11.510 -6.300* 
(12.900) (13.020) (0.999) (0.997) (11.17C) (0.999) (11.355) ( 1.000) 

CALI FORNIA 5.353 6.353 1.218 1.437 5.353 0.931 4.353 -0.167 
(12.910) (13.030) (1. 060) (1.046) (11.'i80) ( 1.080) (11.359) (1.225 ) 

2.369 2.811 0.538 0_636 2_369 0.412 1.926 -0_074 
5.714 (5.765) (0.469) (0.463) (4.948) (0.478) (6.013) (0.542) 

df 3 8 9 11 4 7 3 

Test of Focus Attribute with Nonaudit Staff 

VARIABLE 00-06 06-12 12-18 18-24 24-27 27-36 36-48 48-60 

Resignation 

CONSTANT -4.437* -3.744* -9.322 -9.694 -3.338* -4.437* -3.744* -4.431* 
(1.000) (0.707) (11.500) (13.850) (0.577) ( 1.000) (0.707) (0.997) 

CALI FORNIA -1. 120 -0.109 5.151 6.151 -1.120 1.277 0.201 1.316 
(1.225) (0.769) (11.510) (13.850) (0.707) (1.022) (0. (53) (1.019) 
-0.338 -0.033 1.555 1.856 -0.338 0.386) 0.061 0.397 
(0.370) (0.232) (3.473) (4.181 ) (0.213) (0.309) (0_227) (0.307) 

df 3 13 8 15 9 23 17 24 

Termination 

CONSTANT -4.437* -10.020 -9.610 -12.400 -9.709 -9.709 -9.402 
(1.000) (16.270) (13.280) 50.364 (13.950) (13.950) (i 1 .970 

CALI FORNIA -9_297 5.151 5.151 6.151 4.151 4.151 3.151 
(42.180) (16.280) (13.290) (53_650) (13.970) (13.970) (12_010 
-2.806 1.555 1.555 1.856 1.253 1.2S~ 0.951 

(12.730) (4.912) (4.010) (16.190) (4.216) (4.216) 3.625 

df 4 6 2 2 0 
---------------------------------------------------------------------------------------------------
* Significant at the 0.05 level, one tail test - - - Not enough data points for results 
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Test of Focus Attribute in California 

VARIABLE 00-06 06-12 12-18 18-24 24-27 27-36 36-48 48-60 

Resignation 

CONSTANT -5_649* -3.944* -4.039* -3.509* -4.551* -3.164* -3.634" -3.084* 
(0.707) (0.301) (0.316) (0.243) (0.408) (0.204) (0.;!58) (0.196) 

AUDli -0.166 -1.178* -j .217* -2.083* 0.845* -0.209 0.239 -0.939* 
(U.866) (0.465) (0.493) (0.509) (0.444) (0.252) (0.298) (0.283) 
-0.079 -0.560 -0.578 -0.989 0.402 -0.099 0.114 -0.446 
(0.l.11) (0.221) (0.234) (0.242) (0.211 ) (0.120) (0.142) (0.134) 

df 6 19 17 22 39 70 60 50 

Tennination 

CONSTANT -6.340* ·4.551* -4.551* -6.342* -5.649* -5.649* -6.342* -5.649* 
(0.999) (0.408) (0.408) (1.000) (0.707) (0.707) (1.000) (0.707) 

AUDIT 0.525 ·0.572 -0.572 1.443 -0.166 0.239 -0.166 -0.859 
1.117 (0.540) (0.540) (1.049) (0.866) (0.817) (1.225) (1.000) 
0.250 -0.271 -0.271 0.685 -0.079 0.114 -0.079 -0.408 
0.530 (0.257) «(1.257) (0.498) (0.411) (0.388) (0.582) (0.475) 

df 5 14 14 11 6 8 3 4 

Test of Focus Attribute in Arizona 

VARIABLE 00-06 06-12 12-18 18·24 24-27 27-36 36-48 48-60 

Resignation 

CONSTANT -4.437* -3.744* -9.322 -9.690 -3.338* -4.435* -3.744* -4.437* 
( 1.000) (0.707) (11.496) (13.854) (0.577) (0.999) (0.707) (1.000) 

AUDIT -1.863 -1.170 9.944 7.144 -0.765 1.080 -0.158 0.440 
(1·~1~) (1.866) (34.758) (36.890) (0.667) ( 1.025) (0.769) (1.049) 
·u.uc,'7 ·C.3'Y5 2.347 2.413 -0.250 0.365 -0.053 0.149 
(0.478) (0.293, :11.767) (12.460) (0.225) (0.346) (0.260) (0.354) 

df 2 6 6 6 12 ;'0 13 11 

Termination 

CONSTANT -4.437* -13.440 -13 .440 -9.444 -9.444 
(1.000) (90.340) (90.340) (12.230) (12.230) 

AUDIT -9.338 7.144 7.144 3.144 3.144 
(42.010) (90.350) (90.350) (12.270) (12.270) 
-3.154 2.413 2.413 1.062 1.062 

(14.190) (30.520) (30.520) (4.144) (4.144) 

df 0 0 0 
---------------------------------------------------------------------------------------------------
* Significant at the 0.05 level, one tail test - - - Not enough data points fo, results 
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Test of Length Attribute with Time Lags 

VARIABLE 00-06 06-12 12-18 18-24 24-27 27-36 36-48 48-60 

Resignation 

CONSTANT -6.407* -6.405* -3.626* -4.318* -5.012* -34036* -3.574* -4.105* 
(1.000) (0.999) (0.250) (0.353) (0.500) (0.224) (0.243) (G.316) 

CALI FORNIA 0.633 1.324 -1.589* -1.232* 1.348* -0.071 0.306 -0.283 
(1.118) (1.059) (0.453) (0.570) (0.529) (0.268) (0.282) (0.403) 
0.295 0.618 -0.741 -0.575 0.629 -0.033 0.143 -0.132 

(0.521) (0.494) (0.211) (0.266) (0.247) (0.125) (0.131 ) (0.188) 

df 9 23 13 35 66 68 26 
------------------------------------.--------. 
* Significant at the 0.05 level, one tail test 



Appendix F 

Example of Marketability of Certification 

MEMORANDUM 

~= March 9, 1988 

ro: Deans, Directors, an:l Department Heads 

RE: Position Vacarcy in Controller's Office 

'Ihe Cbntroller's Office is recruitin:.J an Assistant Cbntroller position 
as follOW'S: 

'Ihe position of Assistant Controller has responsibilities for a broad 
ran:Je of activities incllXiin;J managin:.J specialized acc::amtin:.J am 
financial furx::tions an:3,/or several acx::a.mtin1 an:l financial areas, 
establi.shirg aocamtin:.J and financial procedures an:l operations, 
insurin:.J cx:mpl~ with Federal an:l state requj.renelts, advisin:.J 
deparbnents as to procedures an:l supervisi.rg the preparation of 
financial reports an:l reconciliations. 'lhe Sl.lOC-'E!Ssful can:lidate will 
have a Badlelor's degree in acxnmtirq or equivalent an:l five years of 
experience in ac::co.mtin:J incl\Xling the supervisioo of other errployees. 
CPA oertificaticm an:l experien=e in University aocoonti.rg an:ljor large 
CCIIplterized systems are desirable. 

'Ihe position is available inmediately. Salaty ran:Je is $35,000-$37,000. 
Interested can:iidates shoo.ld sul::mit letter of cq:.plication with resume 
am three work-related referer¥:eS by Friday, March 25, 1988, to: 

Glory ~, Secretary 
'Ihe University of Arizona 
Office of the Controller 

Babc:xx::k Buildi.rg, Roan 4105 
'I\lcson, AZ 85721. 

'lliE UNIVERSITY OF .ARIZCNA IS AN ~ EMl'IDYimft' OPR:RmNITY/AFFIRMATIVE 
ACI'Iai EMPIDY.ER. 

r----G l--
Ronald D. Kovar 
Associate Cbntroller 

RDI\Igae 
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