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Abstract

High turnover rates have tended to characterize the public accounting profession. Probabilistic estimates
that generate duration models have been often used in engineering and to a lesser extent in business ficlds.
This study suggests a stochastic model and methodology to be used in professional accountants’ turnover
analysis. The model is simple, can help evaluate numerous policy implications and allows for future turn-
over prediction. A set of published data is utilized to illustrate the use of the model. This illustration
describes turnover patterns for accounting staff broken down by admission year and sex. The stochastic
model also predicts the number of accountants that will quit in 5 yr.

High personnel turnover has tended to charac-
terize public accounting firms: however. pub-
lished data do not convey information which
may be useful for turnover policy decisions. For
example, Montagna (1974 ) states that “the aver-
age turnover in a big eight firm is about 20% of
the nonpartner professionals per year. The mode
is at 20% . with the range extending from 15 to
about 45% " (p. 51). Murdock ( 1979) states that
“at the manager level which is just before entry
to partnership. we had 24% turnover this past
year. 15% the year before. and 11% the year
before that” (p. 13). These statistics do not
reveal the reasons for high turnover rates in the
pastand typically can not accurately predict pro-
fessional accountants’ turnover in the future.

Several studies have been performed to iden-
tify the reasons of high turnover rates in the
public accounting firms. Rhode ef al (19706)
collected biographical, personality and voca-
tional information up to several years prior to
the subjects’ graduation. The subjects then were
classified into the turnover group (that left pub-
lic accounting) and a nonturnover group (that
stayed in public accounting until five years after
the collection of the above mentioned informa-
tion). The results showed some significant biog-
raphical. personality and vocational differences
between the two groups. However, these tests
might not used by a lirm to screen and select
potential employees. Rhode of al. (1976)
reported that the questionnaires “werc given to
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the students within a rescarch setting. They
were told the data would only be used for
research purposes. If they thought the test
results would be used for selection purposes,
perhaps, they would have answered differently
and have eliminated some of the differences that
were found” (p. 798).

Ferris (1981), on the contrary, found that
personal factors, such as age, marital status, edu-
cation and social background, did not influence
professional accountants’ organizational com-
mitment; however, work-related characteristics
did. Dillard & Ferris (1979) found that turnover
decisions resulted from “the receipts of nega-
tively-valued outcomes and the perception that
these outcomes can be avoided in alternative
positions” (p. 185).

Rhode et al (1977) also used an exit inter-
view approach. They sent a 39-item question-
naire to 99 subjects who terminated within the
first 3% yr of public accounting employment.
Results suggested that improvement over the
work and supervisory rclationships and com-
munication should be made. However. there is a
problem of the validity of subjects responses.
Rhode e al. (1977) stated that “‘employees who
are let go by their firms may be simply rationaliz-
ing their dismissal by blaming the firm for poor
job support. There is no way to determine from
our data if this is true (or false)” (p. 174).

Knapp (1980) identified numerous factors
that affected turnover decisions. The most
important factors are: favorable employment
alternatives. long overtime hours. and manage-
ment's indifference to employees. Pearson
(1977) also listed cight management dysfunc-
tional behavioral patterns that encouraged pro-
fessional accountants’ turnover.

The abovementioned studies seem to suggest
that the unfavorable or perceived unfavorable
work environment encourages professional
accountants’ turnover. Some remedies were also
suggested by those studies. For example, Dillard
& Ferris (1979) suggested the change of percep-
tions of task instrumentality and of the actual
occurrence of certain task outcomes. The adap-
tation of changes. i.e. response to uncertainty, is
also important since (1) the level of perceived
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uncertainty and the level of job satisfaction are
negatively correlated (Ferris, 1977), and (2)the
level of organizational coping and employee
performance are positively correlated (Ferris,
1982).

Although survey studies identify the reasons
for high turnover rates, they seem to offer
limited help to the quantitative analysis of pro-
fessional accountants’ turnover data. This study
describes a stochastic model for personnel tur-
nover analysis. Only actual turnover data are
required by the model. Therefore the problem
of survey subjectivity is avoided. The model’s
description is followed by a discussion of its pol-
icy implications. A small set of published data is
then utilized to demonstrate the potential use-
fulness of the model. Finally, some conclusions
are given.

MODEL DESCRIPTION

This stochastic model is based on the
engineering reliability theory and statistical
inference. It has been used to study war, strike
and job duration (see Morrison & Schmittlein,
1980; Schmittlein & Morrison. 1983 for details).
Let the random variable T denote the time to
quitting of a person and f('t) denote the probabil-
ity density function (pdf) of 7. The probability of
quitting as a function of time can be defined by

P(T=6)=f3f(x)dx=F(1)=1-R(t),t=0 (1)

where F(#) is the cumulative distribution func-
tion (CDF) which shows the probability that the
person will quit by time £; R(¢) is the reliability
function which shows the probability that the
person will not quit by time ¢.

The quitting rate (defined by reliability theory
as “failure rate”) during any time interval [¢,.4,]
can be defined as

R(t,))-R(t)) 1
FR(tl~t2)=[ (R(’I) & l(, 7 )
1 - by

> =0
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The quitting rate at any point of time is defincd
as the limit of the “failure rate” as the length of
the interval [¢,.t,] approachces zero

()= lim R(t)-R(t+Ar)
9 At—)O AtR(t)

- SO =0 (3)
1-F(t)

The quitting rate described by (3) is an indi-
vidual quitting rate. On the individual level, the
pdf of T can be assumed as a Weibull function
that allows for time-dependent quitting (Morri-
son & Schmittlein. 1980)
AD=B)YB'eM =0 A>0>0 ()
where A is a scale parameter, and B is a shape
parameter.

The Weibull function is sclected for its rich-
ness in specifying the pdf of 7. It is meaningless
to determine the value of f(f) at any point of
time since, by definition, f{¢) should be zero at
any point of time. However, f{¢) increases, does
not change, or decreases when ¢ increases if 8
<1.B = 1.0r B > 1, respectively. It is useful for
deriving the individual quitting rate that
increases, does not change, or decreases over
time. The CDF of T and the individual quitting
rate are

p(t)=1-e“a. =] (5)

g()=1-\BeA", (6)

There are four interesting characteristics of
the individual quitting ratc. First. it is aiso
Weibull distribution. Second, if B = 1 then the
quitting rate is a constant. Third, if § <1 then the
quitting rate decreases over time. i.e. the longer
the individual has stayed on his job. the less
likely for him to quit. Fourth, if B > 1 then the
quitting rate increases over time. ie. the longer
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the individual has stayed on his job. the more
likely for him to quit. In other words. B is a sim-
ple but uscful indicator of an individual's quit-
ting behavior.

In addition to the individual quitting rate, a
population quitting rate, ¢(£). is also of interest
and can be useful for policy decisions. In order
to determinc the population quitting rate. an
integration over all individuals has to be done.
Theorctically, A and $ can vary across the popu-
lation, and the population quitting rate can be
represented by a bivariate mixing distribution.
However. this becomes “"mathematically bur-
densome and overly complicated” (Morrison
and Schmittlein, 1980. p. 232). Therefore. it is
assumed that B is fixed and A has a gamma dis-
tribution with parameters a and r (Morrison &
Schmittlcin, 1980)

— o -1 -nA
g()\)—F(—r)__(a)\) e .

a>0.r>0 (7)
The gamma distribution is sclected because in
general it can handle the heterogeneity of the
individual quitting rates.! The pdf. CDF, and §(?)
are

p(ry = BYE tz0 8
NCEL i = ®)
H() =1 L : tZ0 )
(a+ Py
[Bl
q(r)=%‘;—_ t=0 (10)

There are two interesting characteristics of
the population quitting rate. First, if B < 1 then
q(t) decrcases monotonically over time Scc-
ond. if B > 1 then g (¢) starts at zero, then mono-
tonically increases to point #* = [ a(B-1)]"® and
then monotonically decreases to zero, i.e. even if
the individual quitting rate increases over time,
the population quitting rate will eventually
decrease.

! Morrison & Schmittlein (1980) stated that “If we allow the scale parameter A to vary. we allow for differing mean duranons
Clearly this form of heterogencity is mandatory However, it we tix 8 we are not being all that restrictive™ (p. 232)



POLICY IMPLICATIONS

Based on the stochastic model described in
the last section. numerous analyses with impor-
tant policy implications can be performed. First,
a comparision of the population quitting rates
and s between different firms in the same time
period can be made * If, for example, firm A and
firm B have the same mean population quitting
rate (such as the rate reported in Montagna
[1974]). but the B of firm A is greater than that of
firm B, then the auditors in firm A are less likely
to stay in their jobs. The policy implication for
firm A is that it has to be more aggressive in its
cffort to provide a better work environment for
its employees than firm B to retain its
employees.

Comparisons of the population quitting rates
and Bs within a firm can also be performed by
contrasting. for example, (1) male with female
accountants, (2) staff with scnior accountants,
(3) audit staff with tax staff. and (4) MBA and
undergraduate degree accountants. given that
the individuals in a specific group were hired in
the same vear. The results of comparisons will
indicate which group is more likely to quit. If the
two group population quitting rates are signific-
antly different. then the firm might not have pro-
vided an equally good work environment for the
high turnover group. If the mean population
quitting rates are not significantly different, but
one group has a higher B. then the high B group
is more likely to quit. The comparisons will also
indicate the problems of the firm's past recruit-
ing policies. i.e. whether in a particular vear the
firm has recruited @ group of emplovecs with
unusually high turnover rates. They will also
provide some indications to whether the lirm
has to change its cxisting policies to reduce
further wurnover of the existing work force. ic.
whether to provide a1 better work environment
to a particular group of cmployees in the firm or
somchow change the perception about the work
environment of a particulur group of employcces.
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The possible changes are mentioned in Dillard &
Ferris (1979) and Pearson (1979).

The turning point of a firm’s (or of a particular
group's) population quitting rate (#* ) can also be
determined if B > 1. The turning point will show
to the firm when the population quitting rate of
the firm (or of a particular group) starts to
decrease. This result can aid the firm’s future
recruiting and planning.

The final analysis is the prediction of turnov-
ers in the future. a. B and r can be estimated
therefore h(t), H(t)and g(¢) can be determined.
These parameters scrve to forecast turnover.

AN ILLUSTRATION

This section utilizes a set of published data as
a methodological model usage illustration and
provides some tentative policy statements
regarding the data. It should be noted at the out-
set that the sample size is small, and the data are
secondary shown from a published source. How-
ever. for methodological illustration, the results
are interesting.

Despite the richness and potential of this type
of model. many empirical issues must be consi-
dered in its potential utilization. Among these
we find: the validity of the adopted distributions,
their representational robustness, and their var-
iability over time.

The next section draws from a published
study’s data (Konstans & Ferris. 1981 ) to illus-
trate the feasibility of the proposed approach.
The conclusions drawn are of illustrative nature
as the data and nature of the data substantially
limits its generalizability.

Data source

The data are adapted from Konstans & Ferris
(1981) and presented in Table 1. (The original
data are prescented in terms of cumulative per-
centage of terminated emplovees. Therefore
some transformations are in order.) The data

" The stochastic modelis ime dependent Therefore companisons are meaningful only if they are made for a prespeciticd ume

period
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TABLE 1. Number of quits*

Number of quits
Entry class 1 yrorless 1-2vr 2-3vr 3—4yr =541
Year All Mule Femalc M F M F M F M F M F
1974 130 101 29 2 0 18 8 20 10 20 3 8 2
1975 132 110 22 1 1 11 7 I8 5 20 -+

*Adapted from Konstans & Ferris (1981)

report the number of staff accountants hired in
1974 and 1975 in one mid-western office of four
different CPA firms as well as the numbcer of
thosc auditors terminated in the years 1974—
1978. Termination is defined as leaving the firm.
i.e. no distinction between quitting and firing is
made.

Estimation procedure

Based on Table 1. six sets of quitting rates are
calculated and reported in Table 2. The quitting
rate is measured by dividing the number of pro-
fessional accountants that quit in a year by its
number at the beginning of the year. Table 2 and
equation (10) provide the buses to estimate a. §
and r.

There are several possible estimation proce-
dures. A two-stage procedure is found the most
time and cost efficient. The first stage is to
regress log g(¢) on log t. The difference between
the regression cocefficient of log ¢ and 1 gives a
reasonable estimate of B (see Appendix 1). The
sccond stage is a hill-climbing numerical analysis

procedure. It is a procedure such that a move-
ment toward the final solutions procceds
through the alternative which offers the best
improvement to the situation in one step
(Winston, 1979). After a few steps. the values of
a and r can be reasonably estimated.

Results

The results of estimations are presented in
Tables 3 and «. Table 3 shows the estimates of a.
B. r and ¢* for each of the two groups hired in
1974 and 1975 as well as for male. female and all
accountants. Table 4 shows the results of good-
ness of fit tests for each of the six analyses.

Table 4 compares the observed number of
quits with the estimated number of quits. A chi-
squarc test is performed for cach of the six
analyscs. Results indicate that the stochastic
model fits well to all six cases. i.e. all the chi-
squares are not significant. It should be noted
that because of the small sample size. no alterna-
tive tests can be performed. If data for a longer
(for example, 10 yr) time period was used, then

TABLE 2 Quitting rates

Male

Female

Year hired I3 All
1973 <1 00154 00198 0.0000
1<t =2 0 2031 01818 02759
2<t<3 0.29a1 0 2469 041762
L 0.319: 03279 0.2727
415 02041 01951 0.2500
1975 t=<1 00152 0.0091 0.0455
1<t=2 01385 0.1009 0.3333
2<t 3 02054 0183~ 03571
R 0269~ 0.2500 0.4444
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TABLE 3, Parameter estimates
Year hired Group a B r t'(vr) -
1974 All 23.00 26838 0.895 391
Mule 1530 25259 0.720 348
female 1250 43358 0360 236
1975 All 9255 30055 1.365 5.59
Male 13750 34270 1078 545
Female 105 26364 3903 6.07
TABLE 1. Goodness of fit tests
All Male Female
Year hired t Observed Estimated Observed Estimated Obsenved Estimated
1974 t=1 2 4 86 2 4.50 0 079
I<t=2 20 208”7 18 16.25 8 7.69
2<tUES 30 2856 20 19.97 10 802
R - 135 2390 20 16 24 3 431
1<t=ES 10 16 33 8 11.43 2 2.3
t>35 39 35.48 33 32.60 6 5.81
Chi-square 5 8562° 3.4809+ 175547
df 2 2 2
1975 t=1 2 192 1 0.86 i 1.17
l<t=2 18 1225 11 72 7 198
2<tLE} 23 2193 18 19.46 5 69
3I<1= g 23 2876 20 2399 1 5.03
t>4 ] 6414 60 5698 5 4.0
Chi-squarc 30501 208497 17612+
df 1 1 1

*Not significant at a = 005
tNotsignificant at « = 0.10

the data from the first half period (first 5 yr)
could be used to generate estimates and then the
data from the second half period (second 5 yr)
can be used to test the robustness of the esti-
mates. On the other hand if further cross-scc-
tional data was available jack-knife techniques
(Efron. 1979) could be used.

Table 3 illustrates five interesting facts that
could be drawn from this type of analysis. First,
all Bs are greater than 1, ic¢ the longer these
accountants have staved on their job. the more
likely they will quit Second. the B of the 1975
group is higher than that ot the 1971 group, ic.
the former group is miore likely to quit Third.

the B of the female accountants hired in 1974 is
higher than that of their male counterparts. i.c.
the female accountants hired in 1974 arce less
likely to stay Fourth. the male accountants hired
in 1975 are less likely to stay than their female
counterparts. Finally. even though the quitting
rates of the male and female accountants hired in
1975 are increasing (as shown in Table 2). they
will be decreasing in 1980 and 1981 respec-
tively. These types of observations could be use-
ful for evaluating a firm’'s past recruiting policics
and redesigning current work environment

Table 5 presents the predicted number of .

quits in the years 1979-1982. The predictions
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TABLE 5. Predicted number of quits

1982

Year hired Group 1979 1980 1981
1974 Male - 82 5.42 3.85 282
Female 1.13 093 0.65 047
1975 Male 2081 1375 831 495
Female 251 099 0.35 012
Subtotal Male 28.63 19.17 1210 T
Female 3.9% 1.92 100 0.59
- 21.09 13106 836

Total All 325

-~

are separately made for male, female and 1974
group and 1975 group. According to this table.
33 staff accountants will quit in 1979. Twenty-
nine of the 33 are male accountants. Eight of the
29 male accountants were hired in 1974. Based
on predictions of this type. public accounting

theoretically describe professional accountants’
quitting behavior. The use of the model is also
empirically illustrated by a set of published data.
The model's usage. as demonstrated. can serve
to evaluate potentially important policy implica-
tions. It can provide insights on issues such as

evaluation of past recruiting policies, and assess-
ment and redesign of the current work environ-
ment. It is also useful for future planning and
recruiting purposcs since it can predict person-

firms could better gauge levels of hiring. person-
nel policies and staff profile.

CONCLUSIONS nel turnover.

A gamma mixture of Weibulls modelisused to
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APPENDIX 1

smccq(r)=—’% an
aJ.

then logg(1) = log r + log B - log (e + MY+ (B Dlogt
=a, +(B-1logt (12)

where a, = log B (13)

a: P
therefore B can be estimated by the difference between the regression cocfficient of log fand |

Based on (13)

antilog «, -8 —l—(:mnlog a)f (14)
o o

therefore theoretically @ and r cin be esumated by the intercept and regression coefficient of regressing antilog g, on
(antilog @, ) However. if the sample size is small. then the estimates are not accurate In the study a2 hill-climbing procedure

15 used to estimate o and r.




