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ABSTRACT 

Current investigations of employee tumover have focused on the ability of 

researchers to predict tumover through measuring variables such as employee and job 

satisfaction, organizational commitment, and job involvement. The analysis technique 

typically used in these studies, logistic regression, does not incorporate time as a variable 

of interest and also may not be appropriate for use in studies where the dependent 

variable is binary. Survival analysis, on the other hand, allows time to be included as a 

variable of interest and is specifically designed for use with a binary dependent variable 

such as employee tumover. 

Using employee information from three separate corporations, this study 

demonstrates the benefits of applying survival analysis techniques to tumover data and 

examines the differences in the type of information gained from survival analysis versus 

logistic regression. Results showed that, unlike logistic regression, survival analysis is 

capable of indicating differences between active employees, early leavers (those with a 

longevity of zero to four years), middle leavers (those with a longevity of four to eight 

years), and later leavers (those with a longevity of more than eight years) based on 

predictor variables collected from employee records from each company. 

Corporation One logistic regression results indicated that salary, payrate, gender, 

age, absences, and average number of previous jobs were significant predictors of 

whether hourly employees remained with the company or left. In contrast, the 

discriminant function analysis based on the survival groups for that sample showed that 

active employees or late leavers were distinguished from early and middle leavers on the 

variables of payrate, salary, and absences for canonical one. Further, canonical two and 
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the corresponding class means showed that middle and late leavers were separated from 

early leavers and active employees based on absences, number of partial days worked, 

and employee title. Results for corporations two and three showed a similar pattem of 

results. All results showed that logistic regression only indicates the relationship of 

predictor variables to the occurrence of tumover, while survival analysis produces 

information on both the timing and occurrence of tumover, as well as the differences 

between active employees, early leavers, and late leavers on selected predictor variables. 
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CHAPTER I 

INTRODUCTION 

Severance pay, terminal vacation pay, loss of productivity, recmitment, 

replacement, and training are all concepts that demand a significant amount of time and 

attention by human resource professionals. In the msh to keep operating costs low. 

Human Resource departments face tremendous pressures to develop and maintain a 

productive workforce. Therefore, a great deal of research has focused on employee 

tumover in an effort to understand the factors that contribute to an increase or decrease in 

its occurrence. By using statistical methods such as logistic and linear regression, path 

analysis, stmctural equation modeling, and meta-analysis, to name a few, researchers 

have made good progress toward identifying the relationship between certain predictor 

variables and the occurrence of tumover (Blau & Boal, 1987; Hom & Griffeth, 1992; 

Horn, Caranikas-Walker, Pmssia, & Griffeth, 1992; Huselid & Day, 1991; Mobley, 1977; 

Mobley, Griffeth, Hand & Meglino, 1979; Saks, 1994). Throughout these studies, 

regression techniques have been by far the most widely used techniques for predicting 

tumover, identifying the relationships that exist between those predictors, and giving an 

indication of whether or not a behavior such as tumover occurs. 

For example, Blau and Boal (1987), Campion (1991), and many others have used 

regression to predict tumover by measuring variables such as absenteeism, job 

satisfaction, organizational commitment, and job involvement. However, it is evident in 

these studies that there has been debate over the appropriateness of using ordinary least 

squares regression, logistic regression, or either in studies where the dependent variable is 



binary. Huselid and Day (1991) demonstrated that it is possible to derive different results 

depending upon whether ordinary least squares regression or logistic regression is used. 

They found that Blau and Boal's (1987) resuhs were replicated with ordinary least 

squares regression but not with logistic regression. In fact, the ordinary least squares 

results suggested a significant organizational commitment by job involvement interaction 

with tumover, whereas the logistic regression results suggested no such interaction. 

Thus, the possibility of producing conflicting results by using inappropriate estimation 

procedures with dichotomous dependent variables has been acknowledged. In 

circumstances such as this, the use of a technique specifically designed to be applied in 

cases where the dependent variable is binary is not only more appropriate but probably 

more descriptive of the tme relationship that exists between employee tumover and a 

particular variable. 

Like regression, the other analytical techniques that appear in the tumover 

literature, such as stmctural equation modeling, path analysis, and meta-analysis (Hom & 

Griffeth, 1991; Hom, Caranikas-Walker, Pmssia, & Griffeth, 1992; Saks, 1994; Wanous, 

Poland, Premack, & Davis, 1992), have been used to determine the correlation between 

predictor variables as well as between certain predictors and tumover. Although useful 

sources of information, these techniques do not address questions about the time that it 

takes for tumover to occur. The fact that employees not only leave an organization for 

different reasons but also leave at different points in time raises the question of whether 

tumover in any organization occurs in a cycle and/or whether it is influenced by certain 

demographic and organizational characteristics. Researchers have acknowledged these 

deficits by calling for an increase in longitudinal research (Fabian, 1992; Morita, Lee, & 



Mowday, 1989). The problem with using longitudinal data comes when researchers have 

a desire to analyze data before all subjects have experienced tumover. Therefore, the 

need arises for an analysis technique that is flexible enough to allow the researcher to 

analyze data at varying points in time while providing data that shows when as well as / / 

tumover occurs. 

Survival analysis can aid in answering questions about time that are often left 

unanswered by linear and logistic regression, modeling techniques, and longitudinal 

procedures. The technique was originally developed by biostatisticians for the analysis 

of clinical lifetime data. For example, it often has been used in medicine to determine 

survival duration for organ transplant patients, in substance abuse studies to determine 

recidivism rates, and in psychiatry to study longitudinal treatment outcomes for 

individuals with severe mental illness (Dawson-Saunders & Trapp, 1994). The outcomes 

produced by survival analysis in these studies have led researchers to suggest the use of 

this analysis in studies of organizational behavior such as tumover (Morita, Lee, & 

Mowday, 1989). Morita, Lee, and Mowday suggested that survival analysis is a very 

appealing technique to use because of its applicability to several different types of 

research problems. As mentioned above, it allows the researcher to examine the 

relationship of both the timing and occurrence of tumover to multiple predictors rather 

than focusing only on occurrence. Perhaps its greatest flexibility comes in its ability to 

be applied to studies where the dependent variable is binary, a measurement needs to be 

taken at several points in time, and/or participants are entering and leaving the study at 

different times. With the technique, the probability of survival for each individual in 



each time period, the probability that tumover will occur in a particular time interval, and 

any distinctions between early and later leavers can be determined (1989). 

Duration of time is studied by examining two mathematical constmcts - the 

survival function and the hazard function. The survival function indicates how likely it is 

that a randomly selected individual will survive a given interval. The hazard function 

detects changes in the slope of the survival function and is the conditional probability that 

a subject will experience the terminal event during a given time interval given that he/she 

survived up to that point (Willett & Singer, 1991). Examination of the plot of the 

survival function can identify high risk time periods, which are indicated by sudden 

changes in the slope of the survival function. The hazard function serves as a more 

sensitive statistical indicator of those changes in slope. Therefore, by investigating the 

survival and hazard functions, it is possible to get an indication of the timing of tumover 

as well as the pattem of tumover. 

It is also possible to investigate the factors that are associated with the various 

pattems of tumover that have been observed. Demographic variables such as age, 

gender, position/title, number of absences, as well as organizational variables such as the 

ones in the literature can be examined for their relationship to tumover or survival. The 

survival and hazard plots can be examined separately for the various predictors and then a 

hazard model can be used to statistically account for these differences. Modeling the 

entire hazard fimction as a function of the selected predictors is thought to be a better 

approach for doing this type of examination than is the traditional regression-modeling of 

duration as a fimction of the predictors. In the latter, the censored cases (the longest-

lived cases) are deleted from the analysis because they do not add any value to the 



outcome, whereas survival analysis allows the information collected from those cases up 

to the point of withdrawal to be used (Willett & Singer, 1991). In modeling the entire 

hazard function, a baseline hazard function (the hazard function when the predictors are 

zero) and beta "slope" parameters are used to estimate whether the predictors influence 

survival. The "slope" parameters describe the displacements between the baseline hazard 

fimction and the hazard functions for each different predictor (Dawson-Saunders & 

Trapp, 1994; Morita, Lee, & Mowday, 1989; Willett & Singer, 1991). This makes it 

possible to derive information about the characteristics of those subjects that experience 

tumover at different periods of time. Therefore, in contrast to most current studies of 

tumover which only demonstrate a relationship between certain predictors and the 

occurrence of tumover (Carsten & Spector, 1987; Huselid & Day, 1991; Judge, 1993; 

Mowday & Lee, 1986), survival analysis identifies the occurrence and timing of 

tumover, as well as the differences between those who leave early and later. 

A second advantage of this type of analysis technique is that, as mentioned 

earlier, data can be analyzed before all participants have experienced the terminal event. 

Observations on participants who are still surviving at the time of the analysis are called 

censored observations because it is uncertain how long those subjects will survive 

(Dawson-Saunders & Trapp, 1994). Survival analysis, unlike other analysis techniques, 

allows for analysis to be conducted on these participants. A third advantage occurs when 

the entry time for participants is not simultaneous. Participants typically do not enter the 

study at the same time and this can cause a problem in analyses that can not account for 

this as survival analysis is able to do. Further, when using techniques such as regression 

or ANOVA, participants who leave the study because of tumover have to be excluded 



from later analyses because of missing data, thereby reducing the power of the tests and 

introducing bias into the analyses. Survival analysis can accommodate this problem by 

assuming that subjects withdraw randomly throughout the interval and are in the study, 

on the average, for half the period of time represented by the interval (1994). 

This study is designed to contribute to the slowly growing amount of literature 

supporting the use of survival analysis over regression techniques in the research of 

employee tumover. By conducting both logistic regression analyses and survival 

analyses on employee data from three corporations, the study attempts to highlight the 

additional knowledge gained whenever duration of survival is used as the basis for 

understanding the underlying pattems of tumover in an organization. 



CHAPTER II 

METHODS 

Participants 

Data for this study was archival in nature and collected through records from two 

manufacturing companies and one retail supermarket, all located in Lubbock, Texas. 

Participants were full-time employees representing various departments and job 

descriptions. Descriptive statistics will be reported separately for each corporation. 

Corporation One 

Basic demographic data including means, standard deviations, and frequencies for 

the sample are presented in Tables 2.1 and 2.2. Employees from Corporation One 

consisted of 427 (63.07%) males and 250 (36.93%) females (N=677) ranging in age from 

20 to 72. Mean age for the sample was 35.5 years (SD= 9.61). With respect to employee 

ethnicity, only 591 of the 677 participant records included ethnic status. Of the 591 

participants, 340 (57.5%) were identified as Anglo, 64 (10.8%) as African American, 178 

(30.1%) as Hispanic, 6 (1.0%) as Asian, and 3 (.51%) were classified as Other. 

Mean longevity, or number of years employed with Corporation One, was 2.9 

years (SD= 3.98), with 398 (58.79%) of the participants remaining active and 279 

(41.2%) having terminated from the company. In terms of salary, 324 (47.89%) of 

employees eamed an income that ranged from $0 to $15,000. Absenteeism data was not 

tracked by Corporation One for salaried employees, but for hourly employees, the mean 

number of absences from work in a 2-year period was 6.4 days (SD= 7.24). In addition. 



Table 2.1: Sample Means and Standard Deviations for Corporation One. 

Variable Mean SD 

Payrate' ' $116.34/day 361.42 

Salary^ 1.28 2.01 

Age 35.53 yrs. 9.61 

Job Average^ 27.89 mo. 27.93 

Absences 6.44 days 7.24 

Partial Days"̂  4.29 days 6.75 

Longevity 2.93 yrs. 3.98 

Notes 

^Payrate refers to the amount of pay, excluding any bonuses, received on a 
daily basis. 

•̂ Salary refers to the amount of base pay, including any bonuses, received on a 
yearly basis. This variable was coded based on the following scale: 

0 - <$ 15,000 6 - $40,000 to $50,000 
1 - $15,000 - $20,000 7 - $50,000 to $70,000 
2 - $20,000 to $25,000 8 - $70,000 to $90,000 
3 - $25,000 to $30,000 9 - $90,000+ 
4 - $30,000 - $35,000 
5 - $35,000 to $40,000 

^Job Average refers to the average number of months that an employee spent on 
their last three jobs. 

"^Partial days refers to the number of days an employee took time off for part of the 
day. 
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Table 2.2: Demographics for Corporation One. (N=677) 

Demographic N (%) 

Title 

Mold Machine Operator 217 (32.05) 

Gender 

Males 

Females 

Race 

Anglo 

Afiican American 

Hispanic 

Asian 

Other 

Status 

Terminated 

Active 

427 (63.07) 

250 (36.93) 

340 (57.53) 

64(10.83) 

178(30.12) 

6(1.0) 

3 (.51) 

279(41.21) 

398 (58.79) 



data on the number of partial days worked in a 2-year period was tracked separately from 

absenteeism data for hourly employees. The mean number of partial days worked for 

hourly employees was 4.3 days (SD= 6.75). Lastly, information from employee 

applications allowed for data to be collected on the hobo syndrome, or tendency to move 

from job to job over short periods of time. From these applications, the average number 

of months an employee spent on their last three jobs was tracked, producing a mean of 

27.9 months (SD= 27.93). 

Descriptive data with means, standard deviations, and frequencies separated out 

for active employees, terminated employees with a longevity of 0-4 years, terminated 

employees with a longevity of 5-8 years, and terminated employees with a longevity 

greater than 8 years are shown in Tables 2.3 and 2.4. 

Comoration Two 

Basic demographics including means, standard deviations, and frequencies for 

this entire sample are presented in Tables 2.5 and 2.6. Employees from Corporation Two 

consisted of 118 males and 14 females (N= 132) ranging in age from 23 to 78. Mean age 

for the sample was 43.18 years (SD= 9.87). Several ethnic groups were represented in 

this sample as well, with 69 (52.27%) Anglos, 8 (6.06%) African Americans, and 55 

(41.67%) Hispanics. 

Mean longevity, or number of years employed with Corporation Two, was 14.06 

years (SD= 7.69), with 116 (87.88%) of the participants remaining active and 16 

(12.12%) having terminated from the company. Only basic demographic information on 
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Table 2.3: Sample Means and Standard Deviations for Corporation One by 
Survival Group. 

Variable Mean SD 

Active 

Payrate^ $169.76/day 438.77 

Salary^ 1.83 2.16 

Age 37.81 yrs. 9.92 

Job Average^ 28.31 mo. 28.83 

Absences 4.70 days 4.85 

Partial Days"̂  4.75 days 6.72 

Longevity 4.06 yrs. 4.67 

Terminated 0-4 Years 

Payrate^ $50.27/day 222.00 

Salary^ .50 1.46 

Age 

Job Average 

Absences 

Partial Days"̂  

Longevity 

32.65 yrs. 

27.45 mo. 

7.52 days 

2.72 days 

.93 yrs. 

8.61 

26.68 

6.79 

3.60 

.84 
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Table 2.3: Continued 

Variable 

Terminated 4-8 Years 

Payrate^ 

Salary^ 

Age 

Job Average^ 

Absences 

Partial Days"̂  

Longevity 

Mean 

$31.23/day 

1.75 

36.35 yrs. 

25.88 mo. 

24.28 days 

15.06 days 

5.04 yrs. 

SD 

91.67 

2.29 

7.53 

26.38 

17.20 

17.97 

1.05 

Terminated More Than 8 Years 

Payrate^ 

Salary^ 

Age 

Job Average^ 

Absences 

Partial Days'* 

Longevity 

Notes 

$481.32/day 

4.50 

34.50 yrs. 

12.00 mo. 

11.00 days 

8.50 days 

12.72 yrs. 

667.69 

2.12 

7.78 

0 

5.66 

10.61 

6.53 

' Payrate refers to the amount of pay, excluding any bonuses, received on a 
daily basis. 
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Table 2.3: Continued 

Salary refers to the amount of base pay, including any bonuses, received on a 
yearly basis. This variable was coded based on the following scale: 

0 - <$15,000 6 - $40,000 to $50,000 
1 - $15,000 - $20,000 7 - $50,000 to $70,000 
2 - $20,000 to $25,000 8 - $70,000 to $90,000 
3 - $25,000 to $30,000 9 - $90,000+ 
4 - $30,000 - $35,000 
5-$35,000 to $40,000 

Job Average refers to the average number of months that an employee spent on 
their last three jobs. 

"^Partial days refers to the number of days an employee took time off for part of the 
day. 
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Table 2.4: Demographics for Corporation One by Group. (N=677) 

Demographic N (%) 

Active 

Title 

Mold Machine Operator 65 (19.2) 

Stack and Seal Operator 45(13.3) 

Lead Machine Operator 40 (11.80) 

Gender 

Males 196(61.8) 

Females 121 (38.2) 

Race 

Anglo 186(58.7) 

African American 34(10.7) 

Hispanic 95 (30) 

Asian 1 (•^) 

Other 1 (-3) 

Terminated 0-4 Years 

Title 

Mold Machine Operator 150 (58.4) 

Stack and Seal Operator 24 (9.3) 

Gender 

Males 174(68) 

Females ^^ (3^) 

Race 

Anglo 142 (55.7) 

African American 27 (10.6) 

Hispanic ^6 (29.8) 
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Table 2.4 Continued 

Demographic N (%) 

Asian 5(2) 

Other 2 (.8) 

Terminated 4-8 Years 

Title 

Lead Machine Operator 3 (15) 

Stack and Seal Operator 2(10) 

Mold Machine Operator 2 (10) 

Molding Utility 2(10) 

Gender 

Males 

Females 

Race 

Anglo 

African American 

Hispanic 

Terminated More than 8 Years 

Title 

Senior Manufacturing Process Engineer 

Materials Supervisor 

Gender 

Males 

Fiamnl fc 

14 (70) 

6(30) 

10(50) 

3(15) 

7(35) 

1(50) 

1(50) 

2 (100) 

0 

Race 

Anglo 2 (100) 
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Table 2.4. Continued 

Demographic N (%) 

Status 

Active 398 (58.8) 

Terminated 0-4 Years 257 (38) 

Terminated 4-8 Years 20 (3.0) 

Terminated More than 8 Years 2 (.3) 
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Table 2.5: Sample Means and Standard Deviations for Corporation Two. 

Variable Mean SD 

~Age 43.18 yrs. 9^87 

Longevity 14.06 yrs. 7.69 

17 



Table 2.6: Demographics for Corporation Two. (N=132) 

Demographic N (%) 

"Title 

Operator 20(15.15) 

Gender 

Males 

Females 

Race 

Anglo 

African American 

Hispanic 

Status 

Terminated 

Active 

118(89.39) 

14(10.6) 

69 (52.27) 

8 (6.06) 

55(41.67) 

16(12.12) 

116(87.88) 
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longevity, race, age, and sex was available for collection from Corporation Two; 

therefore, information on absences, partial days worked, and the hobo syndrome was 

unavailable. 

Descriptive data including means, standard deviations, and frequencies for active 

employees, terminated employees with a longevity of 0-10 years, and terminated 

employees with a longevity greater than 10 years are separately shown in Tables 2.7 and 

2.8. 

Corporation Three 

Tables 2.9 and 2.10 contain the means, standard deviations, and frequencies for 

each of the variables collected from Corporation Three. There were 5791 (56.91%) 

males and 4,385 (43.09%) females (N=10,176) ranging in age from 16 to 81. Mean age 

for this sample was 26.72 (SD= 10.06). Data on employee race, absences, the hobo 

syndrome, and salary was unavailable for this sample. 

Mean longevity for Corporation Three was 1.3 years (SD= 2.31), with 2,075 

(20.39%) of the participants remaining active and 8,101 (79.61%) having terminated 

from the company. Descriptive data for active employees, terminated employees with a 

longevity of 0-2 years, terminated employees with a longevity of 3-8 years, and 

terminated employees with a longevity greater than 8 years are shown separately in 

Tables 2.11 and 2.12. 
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Table 2.7: Sample Means and Standard Deviations for Corporation Two by 
Survival Group. 

Variable 

Active 

Age 

Longevity 

Terminated 0-10 Years 

Age 

Longevity 

Terminated More than 10 Years 

Age 

Longevity 

Mean 

43.23 yrs. 

14.68 yrs. 

34.75 yrs. 

5.63 yrs. 

54.43 yrs. 

15.43 yrs. 

SD 

9.24 

7.69 

7.09 

2.67 

11.84 

3.41 
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Table 2.8: Demographics for Corporation Two by Group. (N=132) 

Demographic N (%) 

Active 

litle 

Operator 18(15.5) 

Manager 12(10.3) 

Coordinator 10(8.6) 

Gender 

Males 106(90.6) 

Females 11 (9.4) 

Race 

Anglo 59 (50.4) 

African American 7 (6) 

Hispanic 5 (43.6) 

Terminated 0-10 Years 

Title 

Pattem Maker 2 (25) 

Operator 2 (25) 

Gender 

Males 8 (100) 

Females 

Race 

Anglo ^ ̂ ^^^ 

African American 1(12.5) 

Hispanic ^ ^^ -̂̂ ^ 

21 



Table 2.8: Continued 

Demographic 

Terminated More than 10 Years 

Title 

Foreman 

Machinist 

Trainer 

Manager 

Supervisor 

Drill Press 

Coremaker 

Gender 

Males 

Females 

Race 

Anglo 

African American 

Status 

Active 

Terminated 0-10 Years 

Terminated More than 10 Years 

N (%) 

1 (14.3) 

1 (14.3) 

1 (14.3) 

1 (14.3) 

1 (14.3) 

1 (14.3) 

1 (14.3) 

4(57.1) 

3 (42.9) 

4(57.1) 

3 (42.9) 

117(88.6) 

8(6.1) 

7 (5.3) 
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Table 2.9: Sample Means and Standard Deviations for Corporation Three. 

Variable Mean SD 

Age 26.72 yrs. 10.06 

Longevity 1.30 yrs. 2.31 
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Table 2.10: Demographics for Corporation Three. (N=10,176) 

Demographic N (%) 

Title 

Sacker 2,689 (26.42) 

Gender 

Males 5,791 (56.91) 

Females 4,385 (43.09) 

Status 

Terminated 8,101 (79.61) 

Active 2,075 (20.39) 
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Table 2.11: Sample Means and Standard Deviations for Corporation Three by 
Survival Group. 

Variable 

Active 

Age 

Longevity 

Terminated 0-2 Years 

Age 

Longevity 

Terminated 3-8 Years 

Age 

Longevity 

Terminated More than 8 Years 

Age 

Longevity 

Mean 

28.64 yrs. 

3.31 yrs. 

25.60 yrs. 

.45 yrs. 

30.33 yrs. 

3.68 yrs. 

42.24 yrs. 

13.31 yrs. 

SD 

11.57 

2.72 

9.32 

.43 

9.90 

1.43 

13.17 

6.91 
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Table 2.12: Demographics for Corporation Three by Group. (N=10,176) 

Demographic N (%) 

Active 

Title 

Cashier 458(22.1) 

Meat Cutter 410(19.8) 

Stocker 351 (16.9) 

Sacker 218(10.5) 

Gender 

Males 1,130(54.5) 

Females 945 (45.5) 

Terminated 0-2 Years 

Title 

Sacker 2,471 (36.6) 

Cashier 1341 (19.9) 

Meat Cutter 1,218(18.1) 

Stocker 788(11.7) 

Gender 

Males 3,918(58) 

Females 2,835 (42) 
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Table 2.12: Continued 

Demographic N (%) 

Terminated 3-8 Years 

Title 

Cashier 137(22.4) 

Stocker 136(22.2) 

Gender 

Males 368 (60) 

Females 245 (40) 

Terminated More than 8 Years 

Title 

Sacker 24 (24.5) 

Baker 22 (22.4) 

Meat Cutter 21(21.4) 

Stocker 10(10.2) 

Gender 

Males 57 (58.2) 

Females 41 (41.8) 

Status 

Active 2,075(21.8) 

Terminated 0-2 Years 6,753 (70.8) 

Terminated 3-8 Years 613 (6.4) 

Terminated More than 8 Years 98(1.0) 
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Procedure 

Data for all three corporations was collected with the permission of the Human 

Resources Directors from each of the companies. Data collection consisted of retrieving 

information from employee personnel files; therefore, no contact was made with 

employees of any company directly. Some of the data, such as number of absences and 

previous jobs held by an employee was collected by hand from employee personnel files 

for Corporation One, while other data such as employee age, race, gender, and employee 

title was electronically provided by the Human Resources Director. All data from 

Corporations Two and Three was stored electronically and provided via paper and/or 

electronic means for analysis in order to ensure confidentiality. Further, employee 

information from all corporations was identified by code name only so that sensitive 

information could be kept confidential. 

Once collected, information was coded, and entered into a SAS program. Data on 

the length of time an employee had been employed with their company consisted of hire 

and termination (if applicable) dates. These dates were then translated into a longevity 

variable, which was simply an estimation of the length of time from the date of hire to the 

termination date or, if the employee remained active with the company, the date of 

collection. A status variable for each company also was created so that employees could 

be marked as either active or terminated for purposes of conducting the analyses. 
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CHAPTER III 

RESULTS 

The primary purpose of this study was to compare the outputs of traditional 

regression analyses wdth survival analyses for employee tumover. Samples taken from 

three different corporations provided multiple comparisons of these analyses. The results 

of these analyses from each of the corporations are shown separately below. 

Comoration One 

This sample consisted of 77 salaried employees and 600 hourly employees. Data 

on the number of days absent from work over a two-year period was collected for hourly 

workers. Absenteeism data was not available from Corporation One for salaried workers; 

therefore, separate analyses for hourly and salaried workers were conducted. 

Logistic Regression 

The predictor variables used in the logistic regression analyses for salaried 

employees were payrate, salary, title, gender, age, race, and the average number of 

months a worker had been employed on their last three jobs (job average). The predictor 

variables used in the logistic regression analyses for hourly workers included payrate, 

salary, title, gender, age, race, the number of days absent from work over a two year 

period, the number of partial days worked over a 2-year period, and job average. For 

each of the analyses, an employee's status, or classification as a terminated or active 

employee, was the dependent variable. 
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The discriminant function based upon the logistic regression analysis groups 

showed that there were no significant predictors for salaried employees, probably due to 

limited sample size. However, analyses for hourly workers did yield some significant 

predictors of tumover. Logistic regression equations and associated discriminant 

function results for hourly employees are shown in Table 3.1. 

As Table 3.1 depicts, all predictor variables except for race, employee title, and 

number of partial days worked were entered for the logistic regression analyses and were 

significant at the .05 level or better. Based upon the logistic regression, the discriminant 

function analysis produced a significant Wilks' lambda statistic of F=29.1119 (df=9,479 

p<.0001). The corresponding total and standardized canonical coefficient stmctures, 

equations, and class means are shown in Table 3.2. The canonical coefficient stmcture 

accounted for 35.36% of the variance. In looking at the total canonical stmcture it 

appears that payrate and salary carried the largest weights in defining the canonical 

stmcture (.746823 and .614036, respectively), with absences and age carrying the next 

highest weights (-.464094 and .445679, respectively). Class means on this canonical 

were -.7548657649 for active employees and .7216516712 for terminated employees. 

The number and percent of employees classified as either active or terminated 

also was obtained. Table 3.3 shows these results. There were a total of 489 usable cases, 

250 of which were terminated employees and 239 active employees. Of the 250 

terminated employees, 185 (74%) were correctly classified as terminated and 65 (26%) 

incorrectly classified as active. Similarly, of the 239 active employees, 204 (85.36%) 

were correctly classified as active, while 35 (14.64%) were incorrectly classified as 

terminated. 
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Table 3.1: Logistic Regression Analyses for Hourly Employees of Corporation One 
as a Function of Payrate, Salary, Employee Title, Gender, Age, Race, 
Absences, Partial Days Worked, and Job Average. (DV=Status) 

Variable 

Intercept 

Payrate 

Salary 

Employee Title 

Gender 

Age 

Race 

Absences 

Partial Days 

Worked 

Job Average 

Note 

Unstandardized 

11.2221 

-1.6630 

1.8034 

Not applicable* 

-0.9352 

-0.0458 

Not applicable* 

.1191 

Not applicable* 

.0116 

Standardized 

-2.251064 

1.183303 

Not applicable* 

-0.249481 

-0.239651 

Not applicable* 

.496305 

Not applicable* 

.179880 

P>Chi-Square 

.0001 

.0001 

.0001 

Not applicable* 

.0002 

.0002 

Not applicable* 

.0001 

Not applicable* 

.0226 

*Race, Partial Days Worked, and Employee Title did not meet the P<. 05 level for entry 
into the model. 
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Table 3.2: Discriminant Function Analyses based on Logistic Regression for Hourly 
Employees of Corporation One with Total and Standardized Canonical 
Stmctures, Corresponding Class Means on the Canonical, and Mean 
Longevity for Active and Terminated employees. 

Variable Weight 

Total Canonical Stmcture 

Payrate 

Salary 

Employee Title 

Gender 

Age 

Race 

Absences 

Partial Days Worked 

Job Average 

.746823 

.614036 

.100853 

.212822 

.445679 

.135166 

.464094 

.163620 

.055473 

Standardized Canonical Coefficients: 

Payrate 

Salary 

Employee Title 

Gender 

Age 

Race 

Absences 

Partial Days Worked 

Job Average 

2.096148823 

-1.345815690 

.012160221 

.308623165 

.313304293 

-.140708697 

-.563783629 

.165858589 

-.196755212 
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Table 3.2: Continued 

Variable Mean 

Class Means on Canonical Variable: 

Status 

Active -.7548657649 

Terminated .7216516712 

Mean Longevity for Active and Terminated Employees: 

Status 

Active 4.06 yrs. 

Terminated 1.31 yrs. 
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Table 3.3: Discriminant Function Analyses based on Logistic Regression for Hourly 
Employees of Corporation One with Number of Employees in each Group 
and Percent Classified into Status. 

Status Terminated Active Total 

Terminated 

Active 

Total 

185(74%) 

35 (14.64%) 

220 (44.99%) 

65 (26.00%) 

204 (85.36%) 

269 (55.01%) 

250(100%) 

239(100%) 

489(100%) 
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Survival Analysis 

Survival analyses also were conducted for salaried employees and hourly 

employees separately. Lifetable survival estimates, complete with survival and hazard 

function estimates, are shown in Tables 3.4 and 3.5. The survival function and hazard 

rates were calculated using two-year intervals for each data set, with 38 years being the 

longest number of years survived. As depicted in Table 3.4, the first drop in survival for 

salaried employees occurred between the 0-2 and 2-4 year intervals, going from 1.000 to 

.8647. Survival continued to drop steadily from the 2-4 year interval to the 8-10 year 

interval, where it leveled off and stayed the same until the 18-20 year interval. At this 

interval, survival dipped to .5444 and then remained at that level throughout the rest of 

the intervals. The hazard rate, or probability of failure, showed an increase during the 

first two intervals of 0-2 (0) and 2-4 (.1353) years, another increase from .1353 to .2359 

in the 4-6 year interval, and yet a third increase to .2622 in the 6-8 year interval. It 

continued to rise slightly to .3001 in the 8-10 year interval, where it stayed until it rose 

again to .4556 in the 18-20 year interval. From the 18-20 year interval to the last interval 

of 22-24 years, the hazard rate remained at .4556. 

As depicted in Table 3.5, the first drop in survival for hourly employees occurred 

between the 0-2 and 2-4 year intervals, going from 1.0000 to .5886. Survival continued 

to drop steadily from the 2-4 year interval to the 10-12 year interval, where it leveled off 

and stayed the same at .3997 throughout the last interval of 38-40 years. Similarly, the 

hazard rate's first increase was .4114 between year 0 and year 4, and it continued to 
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Table 3.4: Lifetable Estimates of Employee Tumover for Salaried Employees of 
Corporation One. (N=76) 

Interval (Years) Number 

Failed 

9 

5 

1 

1 

0 

0 

0 

0 

1 

0 

0 

0 

Number 

Censored 

19 

10 

8 

9 

2 

0 

6 

Survival Hazard 

0-2 

2-4 

4-6 

6-8 

8-10 

10-12 

12-14 

14-16 

16-18 

18-20 

20-22 

22-24 

1.0000 

.8647 

.7641 

.7378 

.6999 

.6999 

.6999 

.6999 

.6999 

.5444 

.5444 

.5444 

0 

.1353 

.2359 

.2622 

.3001 

.3001 

.3001 

.3001 

.3001 

-4556 

.4556 

.4556 
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Table 3.5: Lifetable Estimates of Employee Tumover for Hourly Employees of 
Corporation One. (N=600) 

Interval (Years) 

0-2 

2-4 

4-6 

6-8 

8-10 

10-12 

12-14 

14-16 

16-18 

18-20 

20-22 

22-24 

24-26 

26-28 

28-30 

30-32 

32-34 

34-36 

36-38 

38-40 

Number 

Failed 

217 

25 

15 

3 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Number 

Censored 

145 

83 

47 

33 

12 

3 

4 

2 

5 

3 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

Survival 

1.0000 

.5886 

.5137 

.4414 

.4157 

.3997 

.3997 

.3997 

.3997 

.3997 

.3997 

.3997 

.3997 

.3997 

.3997 

.3997 

.3997 

.3997 

.3997 

.3997 

Hazard 

0 

.4114 

.4863 

.5586 

.5843 

.6003 

.6003 

.6003 

.6003 

.6003 

.6003 

.6003 

.6003 

.6003 

.6003 

.6003 

.6003 

.6003 

.6003 

.6003 
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increase steadily through interval 8-10. Begiiming with interval 10-12 and continuing 

through the last interval, the hazard rate remained steady at .6003. 

For purposes of demonstrating the advantages of survival analysis and to get a 

clearer look at the trend in survival across the company, survival and hazard distribution 

fimctions were plotted for hourly employees separately from salaried employees (Figures 

3.1, 3.2, 3.3, and 3.4). Through examination of the survival curves (Figures 3.1 and 3.3), 

it appears that changes in the direction of each of the curves occurred at about year 4, 

between year 4 and year 8, and at about year 8. As a result, employees were divided into 

four groups. Group 0 consisted of active employees. Group 1 of those employees that 

were terminated but stayed with the company 0-4 years. Group 2 of those terminated 

employees wdth a longevity of 4-8 years, and Group 3 of those terminated employees 

wdth a longevity of 8 years or longer. 

Discriminant Function analyses for salaried employees based upon the survival 

groups showed a non-significant Wilks' lambda statistic of F=.6849 (df^l4, 102 

p<.7843), probably due to limited sample size. However, a significant Wilks' lambda, 

F=15.5442 (df=27, 1393.728 p<.0001) was found for hourly employees. The total and 

standardized canonical coefficient stmcttires for these employees can be found in Table 

3.6. Two significant canonical stmcttires resulted, with canonical one accounting for 

35.96% of the variance and canonical two accounting for 26.37% of the variance and 

producing an F=10.4793 (df^l6, 956 p<.0001). The third canonical stmcttire was non

significant (F=1.1816, df=7, 479 p<.3116) and only accounted for 1.7% of the variance. 

In looking at the total canonical stmcttire of canonical one, it appears that payrate 

(.705884), salary (.576687), absences (-.560068), and age (.417820) carried the largest 
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Table 3.6: Discriminant Function Analyses based on Survival Groups 
for Hourly Employees of Corporation One with Total and 
Standardized Canonical Stmctures, Corresponding Class Means for 
Survival Groups, and Mean Longevity for Each Survival Group. 
(Refer to Tables 2.3 and 2.4 for variable demographics, means, and 
standard deviations by survival group) 

Variable 

Total Canonical Stmcture 

Payrate 

Salary 

Employee Title 

Gender 

Age 

Race 

Absences 

Partial Days Worked 

Job Average 

Canonical One 

Standardized Canonical Coefficients: 

Payrate 

Salary 

Employee Title 

Gender 

Age 

Race 

Absences 

Partial Days Worked 

Job Average 

.705884 

.576687 

.061202 

.201336 

.417820 

-.124655 

-.560068 

.086235 

.058398 

Canonical One 

2.043701099 

-1.330682591 

-.022896517 

.307458592 

.276382180 

-.126967100 

-.675653183 

.123920287 

-.178400165 

Weights/Means 

Canonical Two 

.420309 

.408834 

.459996 

.040578 

.176410 

-.085110 

.695910 

.67613 

-.055732 

Canonical Two 

.195352232 

.203979386 

.391717602 

.003429984 

.209531056 

-.112765275 

.720934014 

.380599855 

-.185699755 
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Table 3.6: Continued 

Variable 

Class Means on Canonical Variables: 

Status (Group") 

Active (0) 

Terminated 0-4 Years (1) 

Terminated 4-8 Years (2) 

Terminated More than 

10 Years (3) 

Canonical One 

.718225623 

-.709668069 

•1.336133414 

.620970824 

Weights/Means 

Canonical Two 

.079800501 

-.331511256 

2.809906395 

2.404035855 

Mean Longevity for Survival Groups: 

Status (Group) 

Acfive (0) 

Terminated 0-4 Years (1) 

Terminated 4-8 Years (2) 

Terminated More than 

10 Years (3) 

Mean 

4.06 yrs. 

.93 yrs. 

5.04 yrs. 

12.72 yrs. 

SD 

4.67 

.84 

1.05 

6.53 
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weights. The corresponding standardized canonical stmcture for canonical one showed 

that payrate (2.043701099), salary (-1.330682591), and absences (-.675653183) carried 

the largest weights. For canonical two, absences (.695910), partial days worked 

(.676130), title (.459996), payrate (.420309), and salary (.408834) carried the largest 

weights. The corresponding standardized canonical stmcture for canonical two shows 

that absences (.720934014), title (.391717602), and partial days worked (.380599855) 

carried the largest weights. The class means on each canonical variable can be seen in 

Table 3.6 as well. Class means on canonical one showed that Groups 1 (-.709668069) 

and 2 (-1.336133414) were well separated from Groups 0 (.718225623) and 3 

(.620970824). Class means for canonical two showed that Groups 2 (2.809906395) and 3 

(2.404035855) were well separated from Group 1 (-.331511256). 

In addition, the number and percent of employees classified into the survival 

groups was obtained. These results can be seen in Table 3.7. Out of the 489 usable 

cases, 250 were classified as active employees , 220 as terminated employees with a 

longevity of 0-4 years, 18 as terminated employees with a longevity of 4-8 years, and 1 as 

a terminated employee with a longevity of 8 or more years. Of the 250 active employees, 

164 (65.6%) were correctly classified, 62 (24.8%) were incorrectly classified as 

belonging to Group 1, 7 (2.8%) were incorrectly classified as belonging to Group 2, and 

17 (6.8%) were incorrectly classified as belonging to Group 3. Likewise, of the 220 

terminated employees with a longevity of 0-4 years, 177 (80.45%) were correctly 

classified, 27 (12.27%) were incorrectly classified as belonging to Group 0, 13 (5.91%) 

were incorrectly classified as belonging to Group 2, and 3 (1.36%) were incorrectly 

classified as belonging to Group 3. Of the 18 terminated employees with a longevity of 
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Table 3.7: Discriminant Function Analyses based on Survival Groups for Hourly 
Employees of Corporation One wdth Number of Employees in each Group 
and Percent Classified into Groups. 

From Group 

Active 

Terminated 

0-4 Years 

Terminated 

4-8 Years 

Terminated 

More than 8 Years 

Total 

Active 

164 (65.6%) 

27 (12.27%) 

1 (5.56%) 

0 

192 (39.25%) 

Term. 0-4 

Years 

62 (24.8%) 

177 (80.45%) 

3 (16.67%) 

0 

242 (49.49%) 

Term. 4-8 

Years 

7 (2.8%) 

13 (5.91%) 

12 (66.67%) 

0 

32 (6.54%) 

Term. More 

than 8 Years 

17(6.8%) 

3(1.36%) 

2(11.11%) 

1 (100%) 

23 (4.7%) 

Total 

250 (100%) 

220(100%) 

18(100%) 

1 (100%) 

489(100%) 
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4-8 years, 12 (66.69%) were correctly classified, 1 (5.56%) was incorrectly classified as 

Group 0, 3 (16.67%) were incorrectly classified as Group 1, and 2 (11.11%) were 

incorrectly classified as belonging to Group 3. Finally, there was only one terminated 

employee with a longevity of 8 or more years and that employee was classified correctly. 

Corporation Two 

This sample consisted of a total of 132 employees, 16 of which are terminated 

employees and 116 of which are active employees. Only basic demographic variables 

were available at the time of data collection from this company; therefore, race, gender, 

age, and employee title variables were collected and used in the following analyses. 

Logistic Regression 

As mentioned above, predictor variables for the logistic regression analysis were 

race, gender, age, and employee title. An employee's status, or classification as a 

terminated or active employee served as the dependent variable. The logistic regression 

model and discriminant fimction results are shown in Table 3.8. As that table depicts, 

only employee title entered into the logistic regression model and was significant at the 

p<.0337 level. Based upon the logistic regression, the discriminant function analysis 

showed a non-significant Wilks' lambda statistic of F=2.3041 (df=4,127 p<.0619). In 

tum, one non-significant canonical stmcture (F=2.304 df=4,127 p<.0619) was produced. 

Table 3.9 shows the class means and variable coefficient weights for the total and 

standardized canonical stmcture for that canonical. For both total and standardized 

canonical stmctures, title, gender, and race showed the highest weights in defining the 
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Table 3.8: Logistic Regression and Corresponding Discriminant Function Analyses 
of Corporation Two as a Function of Employee Title. (DV=Status) 

Variable Unstandardized Standardized P>Chi-Square 

Intercept -1.1172 .0072 

Employee Title -.1019 -.525536 .0337 
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Table 3.9: Discriminant Function Analyses based on Logistic Regression for 
Corporation Two with Total and Standardized Canonical Stmctures, 
Corresponding Class Means on the Canonical Variable, and Mean 
Longevity for Active and Terminated Employees. 

Variable 

Total Canonical Stmcture-

Employee Title 

Gender 

Age 

Race 

Standardized Canonical Coefficients: 

Employee Title 

Gender 

Age 

Race 

Class Means on Canonical Variable: 

Status 

Active 

Terminated 

Mean Longevity for Active and Terminated Employees: 

Status 

Active 

Terminated 

Weight/Mean 

Weight 

.754947 

-.377631 

.066986 

.491202 

Weight 

.8287204861 

-.5378075970 

.1391385473 

.3942093727 

Mean 

-.7198361408 

.0992877436 

Mean 

14.68 yrs. 

10.20 yrs. 
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canonical. Class means on the canonical were -.7198361408 for terminated employees 

and .0992877436 for active employees, as shown in that same table. 

The discriminant fimction analysis also attempted to classify employees into their 

respecfive status groups. Table 3.10 shows these resuhs. There were a total of 132 

usable cases, 16 of which were terminated employees and 116 active employees. Of the 

16 terminated employees, 13 (81.25%) were correctly classified as such, and 3 (18.75%) 

were incorrectly classified as active employees. Similarly, of the 116 active employees, 

73 (62.93%) were correctly classified as active employees and 43 (37.07%) were 

incorrectly classified as terminated employees. 

Survival Analysis 

A survival analysis also was conducted for the entire sample of 132 employees. 

Lifetable survival estimates using the actuarial method are shown in Table 3.11. Survival 

and hazard fimctions were calculated based on one-year intervals, with 27 being the 

longest number of years survived. As shown in Table 3.11, the first drop in survival 

occurred between the first and second year, going from 1.0000 to .9922. Due to the fact 

that there were no failed cases in year three, the next interval began with year two and 

ended with year four. In that interval, survival dropped again to .9841. Beginning with 

years four to five, survival continued to drop steadily until it leveled off and stayed at 

.9200 beginning with year ten and ending with year twelve. Another drop to .8992 

occurred after year twelve and lasting through year sixteen, where survival again took at 

dip to .8405 and stayed at that level until year twenty-one. Finally, beginning with year 

twenty-one to twenty-two and continuing through the last interval of twenty-eight years, 
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Table 3.10: Discriminant Function Analyses based on Logistic Regression for 
Corporation Two with Number of Employees in each Group and 
Percent Classified into Status. (N=132) 

From Status Terminated Active Total 

Terminated 

Active 

Total 

13(81.25%) 

43 (37.07%) 

56 (42.42%) 

3(18.75%) 

73 (62.93%) 

76 (57.58%) 

16(100%) 

116(100%) 

132(100%) 
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Table 3.11: Lifetable Estimates of Employee Tumover for Employees of 
Corporation Two. (N=132) 

Interval (Years) 

0-1 

1-2 

2-4 

4-5 

5-6 

6-7 

7-8 

8-9 

9-10 

10-11 

11-12 

12-13 

13-14 

14-15 

15-16 

16-17 

17-18 

18-19 

19-20 

20-21 

21-22 

22-23 

23-24 

24-25 

25-26 

Number 

Failed 

1 

1 

0 

2 

1 

4 

0 

2 

1 

0 

2 

0 

0 

0 

1 

1 

1 

1 

0 

1 

0 

0 

0 

0 

0 

Number 

Censored 

9 

1 

4 

1 

3 

5 

4 

6 

0 

0 

5 

3 

1 

3 

3 

13 

6 

6 

3 

6 

7 

10 

10 

3 

3 

Survival 

1.0000 

.9922 

.9841 

.9841 

.9672 

.9586 

.9497 

.9497 

.9301 

.9200 

.9200 

.8992 

.8992 

.8992 

.8992 

.8873 

.8740 

.8584 

.8408 

.8408 

.8193 

.8193 

.8193 

.8193 

.8193 

Hazard 

0 

.00778 

.0159 

.0159 

.0328 

.0414 

.0503 

.0503 

.0699 

.0800 

.0800 

.1008 

.1008 

.1008 

.1008 

.1127 

.1260 

.1416 

.1592 

.1592 

.1807 

.1807 

.1807 

.1807 

.1807 

52 



Table 3.11: Continued 

Interval (Years) 

"26^27 

27-28 

Number 

Failed 

0" 

0 

Number 

Censored 

r 
1 

Survival 

:8T93" 

.8193 

Hazard 

.1807 

.1807 
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survival remained at .8193. The hazard rate, or probability of failure, showed a steady 

increase throughout the years, leveling out in years two to five, seven to nine, ten to 

twelve, twelve to sixteen, and nineteen to twenty-one. Beginning with years twenty-one 

to twenty-two and ending with the last interval, the hazard rate hit its highest rate of 

.1807. 

The survival distribution and hazard fimctions were plotted for this company as 

well. The graphs ofthese fimctions can be seen in Figures 3.5 and 3.6. Through 

examination of the survival curve in Figure 3.5, it appears that slight changes in the 

direction of the curve occurred between years zero to ten and then again past year ten. 

Therefore, employees were divided into three groups. Group 0 consisted of active 

employees. Group 1 of those employees that were terminated but stayed with the 

company zero to ten years, and Group 2 of those terminated employees with a longevity 

of greater than ten years. 

A discriminant fimction analysis based upon the survival groups showed a 

significant Wilks' lambda statistic of F=3.5726 (df=8,250 p<.0006). The corresponding 

total and standardized canonical coefficient stmctures can be found in Table 3.12. Two 

canonical stmctures resulted. Canonical one accounted for 14.5% of the variance. 

Canonical two approached significance at the p<.05 level but fell short, producing an 

F=2.5918 (df=3,126 p<..0557). The total canonical stmcture of canonical one shows that 

age (.895657) and gender (.647316) carried the largest weights to define the canonical. 

Similarly, the standardized canonical coefficient stmcture demonstrates a similar pattem 

of weights, with age (.8152813383) and gender (.4766873597) defining canonical one. 
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Figure 3.5 Survival Function for Corporation Two 
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Table 3.12: Discriminant Function Analyses based on Survival Groups 
of Corporation Two with Total and Standardized Canonical Stmctures, 
Corresponding Class Means for Survival Groups, and Mean Longevity 
for Each Survival Group. (Refer to Tables 2.7 and 2.8 for variable 
demographics, means, and standard deviations by survival group) 

Variable 

Total Canonical Stmcture 

Employee Title 

Gender 

Age 

Race 

Weight/Mean 

.92602 

.647316 

.895657 

.180848 

Standardized Canonical Coefficients: 

umpioyee iitie 
Gender 

Age 

Race 

Class Means on Canonical Variable: 

Status (Group) 

Active (0) 

Terminated 0-10 Years (1) 

Terminated More than 10 years (2) 

Mean Longevity for Survival Groups: 

Status (Group) 

Active (0) 

Terminated 0-10 Years (1) 

Terminated More than 10 Years (2) 

Mean 

14.68 yrs. 

5.63 yrs. 

15.43 yrs. 

-.0632278679 

.4766873597 

.8152813383 

.2221689122 

Mean 

-.019361886 

-.965515485 

1.424300379 

SD 

7.69 

2.67 

3.41 
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Class means for canonical one showed that Group 2 (1.424300379) was being separated 

from Groups 1 (-.965515485) and 0 (-.019361886). 

The number and percent of employees classified into the survival groups was 

obtained here as well. These results can be seen in Table 3.13. Of the 131 usable cases, 

116 were active employees, 8 belonged to Group 1 (terminated employees with a 

longevity of zero to ten years), and 7 belonged to Group 2 (terminated employees with a 

longevity of greater than ten years). Of the 116 active employees, 71 (61.21%) were 

correctiy classified as belonging to Group 0, 29 (25%) were incorrectiy classified as 

Group 1 employees, and 16 (13.79%) were incorrectly classified as Group 2 employees. 

Likewise, of the 8 Group 1 employees, 7 (87.5%) were correctly classified and 1 (12.5%) 

w£is incorrectly classified as a Group 0 employee. Lastly, of the 7 Group 2 employees, 5 

(71.43%) were correctly classified and 2 (28.5%) were incorrectly classified as Group 1 

employees. 

Corporation Three 

The sample for Corporation Three consisted of a total of 10,176 employees. 

There were 8,101 terminated employees and 2,075 active employees comprising the 

sample. Again, basic demographic variables of employee titie, gender, and age were 

available for collection from this company for use in the following analyses. 

Logistic Regression 

Employee title, gender, and age served as the predictor variables for the logistic 

regression analysis. Employee status was used again as the dependent variable. Logistic 

58 



Table 3.13: Discriminant Function Analyses based on Survival Groups for 
Corporation Two with Number of Employees in each Group and Percent 
Classified into Groups. 

From Group 

Active 

Terminated 

0-10 Years 

Terminated More 

than 10 Years 

Total 

Active 

71 (61.21%) 

1 (12.5%) 

0 

72 (54.96%) 

Term. 0-10 Years 

29 (25%) 

7 (87.5%) 

2 (28.57%) 

38 (29.01%) 

Term. More 

than 10 Years 

16 (13.79%) 

0 

5(71.43%) 

21 (16.03%) 

Total 

116(100%) 

8 (100%) 

7 (100%) 

131(100%) 
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regression equations and associated discriminant fimction results can be seen in Table 

3.14. Two variables, employee title and age were entered into the model and were 

significant at p<.0001. 

The discriminant function analysis based on the logistic regression was significant 

as well, producing an F=80.1499 (df=3, 10,155 p<.0001). The canonical stmcture that 

resulted, its variable coefficient weights for the total and standardized canonical stmcture, 

and class means on the canonical variable are shown in Table 3.15. Further, the 

canonical stmcture that resulted accounted for 2.31% of the variance, with age (.640884) 

and titie (-.765938) carrying the largest weights to define the canonical. Standardized 

canonical coefficients were very similar, with the weight for age being .6389231134 and 

the weight for employee titie being -.7686227519. Class means on the canonical were 

-.0779280271 for terminated employees and .3037840399 for active employees. 

The status classification summary produced from the discriminant function 

analysis was based upon 10,159 usable cases. It can be found in Table 3.16. Of those 

usable cases, 8,085 employees were terminated employees and 2,074 were active 

employees. Of the terminated employees, 4,631 (57.28%) were correctiy classified as 

terminated and 3,454 (42.7%) were incorrectly classified as active. Similarly, of the 

2,074 active employees, 1143 (55.11%) were correctly classified as active and 931 

(44.89%) were incorrectly classified as terminated. 

Survival Analysis 

Lifetable survival estimates based on the actuarial method of calculation for 

Corporation Three are shown in Table 3.17. 
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Table 3.14: Logistic Regression and Corresponding Discriminant Function Analyses 
of Corporation Three as a Function of Employee Title and Age. (DV=Status) 

Standardized P>Chi-Square 

^OOT 

.161993 .0001 

-.127287 .0001 

Variable 

Intercept 

Employee Title 

Age 

Unstandardized 

-1.5328 

.0776 

-.0230 
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Table 3.15: Discriminant Function Analyses based on Logistic Regression for 
Corporation Three with Total and Standardized Canonical Stmctures, 
Corresponding Class Means on the Canonical Variable, and Mean 
Longevity for Active and Terminated Employees. 

Variable 

Total Canonical Stmcture 

Employee Title 

Gender 

Age 

Standardized Canonical Coefficients: 

Employee Title 

Gender 

Age 

Class Means on Canonical Variable: 

Status 

Active 

Terminated 

Mean Longevity for Active and Terminated Emnloyees: 

Status 

Active 

Terminated 

Weight/Mean 

-.765938 

.196770 

.640884 

-.7686227519 

.0687442300 

.6389231134 

Mean 

-.0779280271 

.3037840399 

Mean 

3.31 yrs. 

.88 yrs. 
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Table 3.16: Discriminant Function Analyses based on Logistic Regression for 
Corporation Three with Number of Employees in each Group and 
Percent Classified into Status. 

From Status Terminated Active Total 

Terminated 4,631 (57.28%) 3,454 (42.72%) 8,085 (100%) 

Active 931 (44.89%) 1,143 (55.11%) 2,074 (100%) 

Total 5,562(54.75%) 4,597(45.25%) 10,159(100%) 
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Table 3.17: Lifetable Estimates of Employee Tumover for Employees of 
Corporation Three. (N=10,176) 

Interval (Years) 

0-.5 

.5-1.5 

1.5-2.5 

2.5-3.5 

3.5-4.5 

4.5-5.5 

5.5-6.5 

6.5-7.5 

7.5-8.5 

8.5-9.5 

9.5-10.5 

10.5-11.5 

11.5-12.5 

12.5-13.5 

13.5-14.5 

14.5-15.5 

15.5-16.5 

16.5-17.5 

17.5-18.5 

18.5-19.5 

19.5-20.5 

20.5-21.5 

21.5-22.5 

22.5-23.5 

23.5-24.5 

Number 

Failed 

5136 

1899 

487 

203 

128 

66 

44 

28 

22 

17 

13 

13 

8 

5 

5 

3 

7 

1 

6 

0 

1 

1 

1 

3 

0 

Number 

Censored 

0 

331 

752 

333 

172 

152 

164 

60 

20 

24 

9 

6 

12 

11 

3 

6 

1 

6 

3 

2 

1 

2 

3 

1 

0 

Survival 

1.0000 

.4953 

.3023 

.2418 

.2069 

.1790 

.1611 

.1448 

.1302 

.1167 

.1048 

.0946 

.0837 

.0763 

.0710 

.0650 

.0611 

.0513 

.0197 

.0389 

.0389 

.0367 

.0342 

.0312 

.0202 

Hazard 

0 

.5047 

.6977 

.7582 

.7931 

.8210 

.8389 

.8552 

.8698 

.8833 

.8952 

.9054 

.9163 

.9237 

.9290 

.9350 

.9389 

.9487 

.9503 

.9611 

.9611 

.9633 

.9658 

.9658 

.9688 
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Table 3.17: Continued 

Interval (Years) 

24.5-25.5 

25.5-26.5 

26.5-27.5 

27.5-28.5 

28.5-29.5 

29.5-30.5 

30.5-31.5 

31.5-32.5 

32.5-33.5 

33.5-34.5 

34.5-35.5 

35.5-36.5 

36.5-37.5 

37.5-38.5 

38.5-39.5 

39.5-40.5 

Number 

Failed 

0 

0 

0 

1 

0 

0 

0 

1 

0 

0 

0 

1 

0 

0 

0 

1 

Number 

Censored 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Survival 

.0202 

.0202 

.0202 

.0202 

.0157 

.0157 

.0157 

.0157 

.0105 

.0105 

.0105 

.0105 

.00524 

.00524 

.00524 

.00524 

Hazard 

.9798 

.9798 

.9798 

.9798 

.9843 

.9843 

.9843 

.9843 

.9895 

.9895 

.9895 

.9895 

.9948 

.9948 

.9948 

.9948 
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The first drop in survival occurred between year zero and one and a half years, going 

from 1.000 to .4953. Throughout the intervals, survival continued to drop steadily, 

leveling out briefly between years 18.5 to 20.5, 23.5 to 28.5, and 29.5 to 32.5. At tiie last 

interval, tiie survival estimate was .00524. The hazard rate began its increase from 0 in 

year 0 to .5047 at the end of year 1.5. Afterward, it increased in conjunction witii tiie 

decrease in survival, leveling out at the same intervals mentioned above and ending at a 

rate of .9948. 

Corresponding survival and hazard fimction curves can be found in Figures 3.7 

and 3.8. By looking at the survival distribution fimction in Figure 3.7, it is evident that 

changes in the direction of the curve occurred between years zero and two and between 

years three and eight. Therefore, employees were divided into four groups to 

demonstrate the advantages of survival analysis over logistic regression. Group 0 

consisted of active employees. Group 1 of terminated employees with a longevity of 0-2 

years. Group 2 of terminated employees with a longevity of 3-8 years, and Group 3 of 

terminated employees with a longevity of greater than 8 years. 

Discriminant fimction analyses based upon the survival groups produced a 

significant Wilks' lambda statistic of F=99.3706 (df=9, 24,709.88 p<.0001). The total 

and standardized canonical stmctures that were produced can be found in Table 3.18. 

Three significant canonical stmctures resulted, with canonical one accounting for 7.926% 

of the variance, canonical two accounting for 0.318% of the variance, and canonical three 

accounting for 0.077% of the variance. Canonical two produced an F=l 0.0400 

(df=4,20,308 p<.0001) and canonical three produced an F=7.8343 (df^l, 10,155 

p<.0051). 

66 



> 

t 
S 

C/5 

^'- U^- ^>- Ci°- C^- \^- \^- \^- N5=- \^- 'V̂ - 'V̂ - r^ ^- r^- o,̂ - ^ V t̂X̂  0*0- <̂ ,V .̂̂ ^ 

^ '̂  '̂  '̂  ^ • sN- s V s V <V^ >?^ ^N^ ̂ ^^ ^b^ ,V^̂  ,V^̂  ^ V o,V ^b^ ^^^ Ĉ̂ ^ 
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Figure 3.7 Survival Function for Corporation Three 

67 



a 

'irjy'^^^u^'^^^'^ ^"^ o"^ \^'^ ̂ "^ ̂ "^ '^'^ '^y' r^"^ '^'^ ̂ "^ 'b̂ '' '^'^ -̂ '̂  -.^"^ '^'^ ^"^ 
^b . r ) , b ^r> <y^ u,'^ t,'^ t,'^ u'^ u'^ c,'^ <-,'̂  «,'" t,'" *,'^ c,'̂  t,'-" u'-" c.'-' c,' 

Interval 'Hazard 

Figure 3.8 Hazard Function for Corporation Three 

68 



Table 3.18: Discriminant Function Analyses based on Survival Groups 
of Corporation Three with Total and Standardized Canonical Stmctures, 
Corresponding Class Means for Survival Groups, and Mean Longevity 
for Each Survival Group. (Refer to Tables 2.11 and 2.12 for variable 
demographics, means, and standard deviations by survival group) 

Variable 

Total Canonical Stmcture 

Employee Title 

Gender 

Age 

Canonical One 

-.652541 

.035483 

.752383 

Standardized Canonical Coefficients 

Canonical Two 

.748373 

-.221741 

.616600 

Weights/Means 

Canonical Three 

.118859 

.974460 

.231785 

Canonical One 

Employee Title -.6861078656 

Gender 

Age 

.1053734146 

.7948407669 

Canonical Two Canonical Three 

.7328948927 .1905534070 

-.2433169027 

.6471143597 

.9748361011 

.1192933733 

Class Means on Canonical Variables 

Canonical One Canonical Two Canonical Three 

Status 

Active 

Terminated 0-2 Years 

Terminated 3-8 Years 

Terminated More than 8 

Years 

.304523534 

-.156715910 

.578177239 

1.738301604 

.058402723 

.015774635 

.065905758 

.460445275 

.036728256 

-.003276016 

-.089341885 

.027178063 
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Table 3.18: Continued 

Variable 

Mean Longevity for Survival Groups 

Status 

Active 

Terminated 0-2 Years 

Terminated 3-8 Years 

Terminated More than 

10 Years 

Mean 

3.31 yrs. 

.45 yrs. 

3.68 yrs. 

13.31 yrs. 

Wei; ght/Mean 

SD 

2.72 

.43 

1.43 

6.91 
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The total canonical stmcture for canonical one showed that age (.752383) and 

employee title (-.652541) carried the largest weights in defining the canonical. The 

pattem of weights was similar for canonical two, with employee title resulting in a weight 

of .748373 and age resulting in a weight of .616600. Canonical three, however, showed 

that gender (.974460) clearly carries the largest weights in defining its stmcture, with age 

and employee title only resulting in weights of .231785 and .118859, respectively. The 

standardized canonical coefficient stmcture showed a similar pattem of weightings. 

Class means on the canonical variables demonstrated that Groups 2 (.578177239) 

and 3 (1.738301604) were separating well from Group 1 (-.156715910) for canonical 

one. Further, canonical two class means demonstrated that Group 3 (.460445275) is 

separating well from Groups 0 (-.058402723) and 2 (-.065905758). The class means for 

canonical three, however, showed that the groups are not as well separated, with Groups 

0 (.036728256) and 3 (.027178063) being less severely separated from Group 2 

(-.089341885) and Group 1 (-.003276016). 

The discriminant fianction classification analysis based on the survival groups was 

obtained for Corporation Three as well and can be seen in Table 3.19. Of the 10,159 

usable cases, 2.074 were active employees, 7,375 were terminated employees with a 

longevity of 0-2 years, 612 were terminated employees with a longevity of 3-8 years, and 

98 were terminated employees with a longevity of longer than 8 years. 

Of the 2,074 active employees, 279 (13.45%) were correctly classified, while 918 

(44.26%) were incorrectiy classified as Group 1 employees, 496 (23.92%) were 

incorrectiy classified as Group 2 employees, and 381 (18.37%) were incorrectly 

classified as Group 3 employees. Likewise, of the 7,375 Group 1 employees, 4,515 
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Table 3.19: Discriminant Function Analyses based on Survival (jroups for 
Corporation Three with Number of Employees in each Group and 
Percent Classified into Groups. 

From Group Active Term. 0-2 

Years 

Term. 3-8 

Years 

Term. More 

than 8 Years 

Total 

Active 

Terminated 

0-2 Years 

Terminated 

3-8 Years 

Terminated 

More than 

8 Years 

Total 

279(13.45%) 918(44.26%) 496(23.92%) 381(18.37%) 2,074(100%) 

1,195(16.2%) 4,515(61.22%) 1,040(14.1%) 625(8.47%) 7,375(100%) 

141(23.04%) 165(26.96%) 184(30.07%) 122(19.93%) 612(100%) 

9(9.18%) 5(5.1%) 27(27.55%) 57(58.16%) 98(100%) 

1,624(15.99%) 5,603(55.15%) 1,747(17.2%) 1,185(11.66%) 10,159(100%) 
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(61.22%) were correctly classified, 1195 (16.2%) were incorrectly classified as Group 0 

employees, 1,040 (14.1%) were incorrectly classified as Group 2 employees, and 625 

(8.47%) were incorrectly classified as Group 3 employees. Third, of the 612 Group 2 

employees, 184 (30.07%) were correctly classified, 141 (23.04%) were incorrectly 

classified as Group 0 employees, 165 (26.96%) were incorrectly classified as Group 1 

employees, and 122 (19.93%) were incorrectly classified as Group 3 employees. Lastly, 

of the 98 Group 3 employees, 57 (58.16%) were correctly classified, while 9 (9.18%) 

were incorrectly classified as Group 0 employees, 5 (5.10%) were incorrectly classified 

as Group 1 employees, and 27 (27.55%) were incorrectly classified as Group 2 

employees. 
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CHAPTER IV 

DISCUSSION 

The ability of employers to identify factors that contribute to the loss of 

employees has been of great interest to researchers and members of the corporate worid 

for a variety of reasons. This magnitude of interest has led to an evolution in the 

application of statistical techniques to predict employee tumover. This study was 

designed to fiirther contribute to this evolution by demonstrating the benefits of applying 

survival analysis techniques to tumover data. In particular, the study examined the 

differences in the type of information gained from survival analysis versus logistic 

regression. 

The results of this study showed the type of additional information gained by 

applying survival analysis to employee tumover, even with the availability of only a few 

demographic variables to use as predictors. As Morita, Lee, and Mowday (1989) point 

out, survival analysis enables the user to look not only at how well variables predict that 

an employee will or will not tum over but at how well those variables predict the length 

of time that an employee will remain with the organization before experiencing tumover. 

Being able to predict whether and when an event occurs with a single analytical equation 

is more complex than simply predicting the occurrence of an event. This study was able 

to highlight, through the analysis of tumover data in three separate corporations, how 

survival analysis increases the level of sophistication in testing and understanding 

predictor variables and their relationship to the timing of tumover. 
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Comoration One Results 

For example, the discriminant fimction analysis based on the logistic regression 

groups (terminated or active) for hourly employees of Corporation One showed that 

salary, payrate, gender, age, number of absences, and job average were significant 

predictors of whether an employee stayed with the company or left. The analysis did not, 

however, give any information about whether early leavers differ from later leavers or if 

active employees differ from early or late leavers based on those variables. By using 

survival analysis and observing periods of high tumover, it was possible to break 

employees into groups based on their longevity with the company and to perform a 

discriminant function analysis based on these survival groups. The discriminant fimction 

analysis based on the survival groups for that same sample showed some differences 

between early and later leavers. Two significant canonical stmctures were produced, 

with canonical one being defined primarily by payrate, salary, absences, and age. 

Canonical two was most heavily defined by absences and partial days worked, followed 

by employee title, payrate, and salary. Class means for canonical one distinguished 

between active employees or terminated employees with a longevity of 8 or more years 

and terminated employees with a longevity of 0-4 or 4-8 years. In addition, class means 

for canonical two showed that terminated employees with a longevity of 4-8 or more than 

8 years were being separated from terminated employees with a longevity of only 0-4 

years based on the above mentioned significant predictors. 

In terms of classification, the discriminant fimction analysis based on the logistic 

regression groups correctiy classified 85.36% and 74% of terminated and active 

employees, respectively, based on the predictors. The discriminant fiinction analysis 
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based on the survival groups, however, was able to discriminate fairly well between those 

employees that either stay or leave in 0-4 years from employees that leave beyond 4 

years. In looking at active employees, while the analysis only did an average job of 

discriminating between those who stay (65.6% correctly classified) and those who leave 

in the first 4 years (24.8% incorrectly classified as belonging to this group), the potential 

for survival analysis to distinguish between these groups is clear. With the collection of 

additional descriptive variables by the Human Resource director of this company, it may 

be possible for the differences between early and late leavers to be even more clearly 

delineated. 

Corporation Two Results 

The difference in the type of information produced can be seen in the results for 

Corporation Two as well. A non-significant F statistic resulted from the discriminant 

fimction based on the logistic regression groups and predictor variables of race, gender, 

age, and title. In contrast, the discriminant fimction based on the groups derived from 

survival analysis produced a significant F statistic and one significant canonical stmcture 

defined primarily by age and gender. Class means indicated that terminated employees 

with a longevity of greater than 10 years were being distinguished from both active 

employees and terminated employees with a longevity of 0-10 years. The classification 

of employees for this sample showed that while the analysis did a fairly good job of 

discriminating active employees from late leavers (longevity greater than 10), it did only 

an average job of discriminating between active employees and early leavers (group 1). 

Further, the technique did a fairiy good job discriminating between terminated employees 
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with a longevity of 0-10 years and terminated employees with a longevity greater than 10 

years. Once again, additional variables could have contributed to a greater discrimination 

between active employees and the earliest leavers, as well as between both groups of 

leavers. 

Comoration Three Results 

Corporation Three results for the discriminant analysis based on the logistic 

regression groups and predictor variables of employee titie, gender, and age produced a 

significant F statistic. The canonical stmcture that resulted was primarily defined by age 

and title. The discriminant fimction analysis based on the survival groups showed some 

differences among early and late leavers, however. The overall F statistic and the three 

canonical stmctures that resulted were all significant. The first two canonicals were 

similar in stmcture, with the weights for age and employee title being highest. Canonical 

three, however, was weighted heavily by gender, followed by age and employee title. 

Class means on canonical one showed Groups 2 and 3 separating well from Group 1, 

Group 3 separating from Groups 0 and 2 for canonical two, and Groups 0 and 3 being 

less well separated from Groups 1 and 2 for canonical three. Therefore, separation 

between active employees and varying groups of leavers was occurring, and the 

differences between the results of survival analysis and logistic regression were exhibited 

here as well. 

The discriminant fimction based on the logistic regression groups was able to 

correctly classify 57.28% and 55.11% of terminated and active employees, respectively. 

In looking at the discriminant function analysis based on the survival groups, on the other 
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hand, it appeared that the survival analysis was able to pick up on differences between 

survival groups. The analysis did a good job of discriminating between active employees 

and terminated employees with a longevity of 0-2 years, as well as between terminated 

employees with a longevity of 0-2 years and terminated employees with a longevity 

greater than 8 years. In addition, the analysis did fairly well discriminating between 

terminated employees with a longevity of 0-2 years and terminated employees with a 

longevity of 3-8 years, although not as good as with the previous groups mentioned. 

With respect to all other group comparisons, the analysis was not as clear. The benefits 

of using survival analysis over logistic regression, even with a small number of variables 

as predictors, were more clearly evidenced for this company. 

Application of Survival Analysis to This Study 

Overall, survival analysis allowed for a better understanding of when intemal and 

extemal factors play a critical role in the tumover process within these three corporations. 

Without this capability, it would be difficult to get a clear picture of the ability of a 

predictor to predict whether an employee will stay with the company long enough to 

become an asset to the company. From a corporate standpoint, the recmitment and 

retention of employees is a business decision with financial costs and benefits associated 

with it. Thus, the type of employee tumover information that is important to employers 

is that which allows for an assessment of the costs associated with recmiting and 

retaining an individual for purposes of conducting a cost/benefit comparison. As this 

study showed, by using survival analysis employers can get a glimpse at when periods of 

high tumover occur so that the factors that influence those periods as well as the 
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functionality or dysfunctionality of tumover can be assessed by the corporation. 

Although the predominant focus of much of the employee tumover literature has been on 

how to increase longevity (Hall, 1981; Judge & Locke, 1991; Michaels & Spector, 1982; 

Porter & Steers, 1973), at some point a long duration of employment can become more of 

a disadvantage than an advantage for the employer and the employee. Corporation Two 

was a good example of a company with a very low tumover rate. This is possibly due to 

the fact that the majority of their workers are highly skilled workers and the 

compensation for these employees is higher on the average than the compensation 

received by the other major manufacturing company in the area (Corporation One) that 

employs mostly lower skilled workers. As mentioned above, while low tumover can be 

an advantage, it can also be a disadvantage. 

As Dalton and Todor (1979) point out, there are economic, sociological, and 

psychological/social psychological consequences for both the employer and the employee 

as the level of tumover decreases. Using Dalton and Todor's logic, Corporation Two 

may suffer from the burden of high compensation and benefit costs, especially as tenure 

increases, and even find itself overloaded with dissatisfied workers who express their 

dissatisfaction with apathy, sabotage, and/or coimterproductive behaviors but are 

reluctant to leave because the pay is good. Employees of Corporation Two, on the other 

hand, may suffer from missed opportunities to move toward positions better suited to 

their abilities or potential, as well as from a reduced ability to adapt to change. The 

existence ofthese possibilities can be assessed by the company's Human Resources 

manager if care is taken to collect the appropriate information to measure costs, employee 

perceptions, and so on at various points in time to get a long term look at their 
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interactions with tumover. Studies that use analytical procedures, such as logistic 

regression that do not take into account duration of employment before tumover occurs, 

may be missing critical information about whether certain predictors are more or less 

effective in predicting tumover at one point in time than at another. 

Another advantage of survival analysis cited by several researchers (Morita, Lee, 

& Mowday, 1989; Willett & Singer, 1991) is its treatment of circumstances when there 

are varying times of entry into and departure from the study, as is the case when studying 

employee tumover. In this study, tumover data was collected in 1996 and records were 

included from 1995 and beyond, up to the point of collection. Obviously, at the time of 

collection, employees had been employed by their respective company for various 

lengths of time. In tum, at the time of collection in 1996 some employees were still 

employed by their organization and therefore had not experienced tumover. Even if 

employees experienced tumover, the times that tumover occurred for those individuals 

were not consistent, thereby creating another dynamic. These types of dynamics are not 

limited to employee tumover; in fact, they occur in many studies where the occurrence of 

an event is being addressed. However, the effects ofthese dynamics on results are often 

overlooked by researchers who analyze this type of data with logistic regression or other 

analytical methods that can not account for sporadic times of entry and departure (Morita, 

Lee, & Mowday, 1989). 

Censored cases refer to those instances when an employee is still surviving once 

the study ends (the data is collected) or has left sometime during the study for reasons 

other than experiencing tumover (Willett & Singer, 1991). Thus, if an employee left the 

study because of death or a leave of absence, he/she would be considered a censored 
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case. Logistic regression procedures, like most other procedures, exclude censored cases 

from the analysis, causing information gained on the employee up to the point of 

departure to be lost. By using survival analysis, it is possible to take advantage of the 

information collected on that employee up to the point of departure through the survival 

and hazard functions. The survival function predicts the probability that the employee 

will remain active beyond the current interval, while the hazard function gives the 

conditional probability that an employee will leave during the next time interval given 

that that employee had survived up until that time interval. Thus, the potential for losing 

critical information by dropping the case from the analysis was avoided in this study 

(1991). 

In looking at past studies on employee tumover, the potential that survival 

analysis has to contribute to a more in depth understanding of when and how predictor 

variables may relate to tumover becomes more apparent. Cotton and Tuttle's (1986) 

meta-analysis of the body of studies conducted on employee tumover illustrated that, like 

in this study, pay, age, and gender often appear as having a consistent relation to 

tumover. Over the last several years, however, much less interest has focused on these 

types of variables in favor of researching variables that are within an organization's realm 

of control. For example, absenteeism continues to be of great interest to both researchers 

and personnel managers as a measure of withdrawal behavior. Several controversial 

issues in absenteeism research have arisen concerning the role that variables like job 

satisfaction play in predicting absenteeism. Research on this and other influencers has 

become fairly sophisticated in terms of linking intemal and extemal variables to the 

occurrence of absenteeism. 
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Results of this study showed that absenteeism appeared as a discriminating 

variable in both canonical stmctures of Corporation One. This resuh highlighted the 

ability that survival analysis has to look at tumover and absenteeism from yet another 

angle (when tumover occurs) that might prove to add a whole new dimension to the 

current beliefs about absenteeism. For example, tumover hazard periods could be 

determined, with follow up analyses focusing on early and later leavers, as in this study. 

Although job satisfaction, organizational commitment, and other variables within the 

literature were not available for collection, these variables could be collected and used as 

predictor variables to examine more clearly the relationship between those variables and 

the timing of tumover. Future research should focus on whether job satisfaction and 

organizational commitment predict tumover for employees consistently over time or 

appear as significant discriminators only during select periods of time (such as after 3, 6, 

or 9 months of employment). 

Limitations of the Study 

Although the data collected from the three corporations involved in this study did 

a fairly good job of demonstrating the application of survival analysis to the study of 

employee tumover with the inclusion of only a select few variables as predictors, several 

limitations exist. First, the discriminant functions based on the survival groups for each 

corporation many times showed moderate discriminations. This is possibly due to the 

amount and quality of the predictor variables involved in the analyses. The types of data 

collected by each company were very limited, including mostly demographic variables. 

Although the purpose of the study was not to predict tumover for these organizations, the 
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collection of a greater number and type of variables by these companies would likely 

have contributed to a more dramatic demonstration of the power of survival analysis to 

separate early and later leavers. 

The current study was based on obtaining information from records already in 

existence at each company, leading to a couple of restraints. First, the nature of the data 

collection process led to the collection of data post employment. Therefore, some of the 

predictor variables used as correlates in this study (absences, number of partial days 

worked) would not have been available for use as pre-employment criteria by which to 
'•i 

judge whether an applicant may possess characteristics that could be indicative of the 

potential for early or later tumover. This, however, only produces a problem if the sole 

interest of the researcher is to use these variables as criteria for selection at the time of 

application. It does not present a problem within the confines of this study because of the 

study's overall purpose. Secondly, survival analysis has the ability to effectively 

illustrate the likelihood of tumover contingent upon a pre-determined event. For 

example, if the researcher is interested in predicting the probability that an employee will 

stay for a specified period of time after a major announcement, such as a change in 

leadership, has been made in the company, survival analysis can track survival and 

hazard rates from point one to point two up to and beyond the event occurrence (Parmar 

& Machin, 1995). The current study did not focus on reviewing the conditional 

probability that an employee would stay with the company given the occurrence of a 

previously planned event and thus did not draw attention to this capability. 

In addition, personnel directors for companies interested in developing a set of 

predictors to use for recmitment purposes need to conduct several survival analyses at 
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varying points in time in order to ensure that the set of predictors chosen can consistently 

predict tumover better than chance. With the constant movement of employees into and 

out of the organization, along with ever changing worid and work environments, the need 

for the company to examine survival and hazard functions many times in order to stay 

updated on the organization's tumover pattems develops. This study was not designed to 

help the companies develop reliable sets of predictors to use in making hiring decisions. 

The study did, however, point to the need for each of the companies to collect additional 

data to be able to get a clear picture of the indicators of tumover. The shortcomings of 

the study, therefore, clearly relate to the fact that the study was designed to illustrate the 

applicability of survival analysis to studies where the timing of an event is of interest, not 

to test the viability of a variable as a predictor of tumover. 

Future Research Implications 

Despite the vast amount of prior research that has been conducted with respect to 

identifying predictor variables for tumover, further investigation using survival analysis 

to study the impact of those predictors at various times during the employment period is 

needed. By using this technique, researchers will be able to determine whether a variable 

such as absenteeism is a significant predictor of tumover in general, or whether its 

predictive ability lies, for example, in the first 3 months of employment only. Findings 

such as this could have dramatic implications for employers trying to understand tumover 

in their organization and develop intervention techniques to decrease the amount of 

tumover experienced by the company. For example, if the technique discriminates 

employees who leave in the first 3 months of employment from employees who stay 
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longer than 3 montiis, it can help employers to focus their efforts to reduce absenteeism 

on newer employees. Likewise, other predictors may be found to be related to tumover 

only for employees who have been with the company for a fairiy lengthy amount of time, 

thereby providing direction to personnel managers as to the amount, type, and timing of 

intervention techniques for those employees. Overall, the ability to incorporate time as a 

variable by which to test the relationship of predictor variables to tumover becomes very 

beneficial to all those interested in obtaining a comprehensive understanding of the 

tumover phenomenon. In addition to absenteeism, variables that have been given so 

much attention in the literature, such as organizational commitment, job satisfaction, 

intention to leave, etc., can be investigated for their correlation to the timing of tumover. 

In addition to expanding analyses on variables prevalent in the literature, survival 

analysis lends itself to the study of other change-related trends occurring in the business 

world. One such trend involves companies engaging in mergers and acquisitions. 

Companies looking to grow and/or expand product or service offerings to customers by 

engaging in mergers and acquisitions could benefit from the type of information provided 

by survival analysis. During times when the two companies are beginning and moving 

through the process of integrating two or more companies, employers become 

increasingly concemed vsdth the risk of losing employees. The instability and ambiguity 

that employees feel when their company is merging with another inevitably leads to 

employee doubts as to whether they will still have a job, whether they will like the 

changes that may occur and so forth. Mergers and acquisitions usually involve the 

movement of employees into and out of the organization, and as Boudreau and Berger 

(1985) point out, employee movement affects, and sometimes dismpts, the functioning of 

85 



tiie organization. These distmptions, including the loss of perceived control, fear of 

losing a job, and ambiguity as to job roles and responsibilities, clearly produce negative 

effects on employees. If steps are not quickly taken by the employer to relieve the 

confusion and ambiguity, employees may get restless and begin to think about leaving. 

As employees begin to engage in thoughts of quitting or develop intentions to leave, the 

likelihood that tumover will occur increase (Mathieu & Zajac, 1990; etc.). Although 

everyday changes in the nature of work can be said to potentially create ambiguity and 

instability, mergers and acquisitions tend to heighten these feelings in employees. 

Therefore, the integration and transition period that occurs whenever mergers and 

acquisitions take place is a critical time for employers who are concemed with losing key 

employees. Survival analysis can be a useful technique for Human Resource personnel 

trying to determine when the greatest probability for losing employees exists during the 

transition process, the factors that most heavily contribute to that tumover, and/or how to 

correct inconsistencies between the actual and desired levels of tumover. 

This technique can be used as well to aid Human Resource personnel in the 

selection or retention of employees during more stable organizational periods. Boudreau 

and Berger (1985) agree that managers in charge with making decisions about improving 

selection procedures may be concemed with how best to retain key employees and bring 

in new employees. Since the factors that motivate new employees are likely to be 

different from the factors that motivate existing employees, the employer may embrace 

the ability to distinguish the characteristics that tend to separate newer employees from 

older ones. Whatever the specific concem or change phenomenon occurring in a 

particular organization, whenever interest in determining length of employment or factors 
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that correlate with a tendency to leave or stay occurs, survival analysis has the potential 

to add more value than logistic regression. 

Survival analysis, therefore, has been demonstrated to have significant power in 

providing additional information to researchers and personnel directors on a variety of 

issues. Although further research needs to occur regarding how frequently studied 

predictors can be better understood with survival analysis and how survival analysis 

applies to business phenomenon other than normal tumover, the power of the technique is 

very evident. As more studies are produced on the benefits and applicability of survival 

analysis, the potential for the academic and business worlds to learn more about 

employee tumover in general increases. 
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APPENDIX 

EXTENDED REVIEW OF LITERATURE 

Research in the area of employee tumover has focused on the prediction of 

tumover. In order to get a complete understanding of how the current research 

developed, it is necessary to talk about the history of concems with respect to tumover. 

The earliest research on tumover was based on the assumption that tumover was 

dysfunctional and this view has tended to prevail (Cawsey & Wedley, 1979; Hall, 1981). 

However, it is important to note that although it would be impossible to ignore the 

dysfunctionality of tumover and the costs associated with it, the prevailing view that 

employee tumover is dysfimctional has been subject to criticism (Dalton & Todor, 1979; 

Mowday, Porter, & Steers, 1982; Muchinsky & Morrow, 1980). Dalton and Todor 

(1993) have demonstrated that these studies show that new hires are much less expensive 

to maintain in terms of wages and benefits than senior employees. Further, contributions 

to Social Security, life insurance, and state disability insurance, which are based on a 

proportion of wages or salary, will be higher for senior employees, and severance 

payments based on seniority and/or yearly wages also are higher for more senior 

employees. Therefore, it is feasible that an organization could benefit financially from a 

moderate level of tumover. 

Functional and Dysfunctional Tumover 

In response to this new outlook on the consequences of tumover for the 

organization, a second area of tumover research developed which attempted to analyze 
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the conditions under which tumover was considered to be fimctional or dysfunctional 

(Dalton, Krackhardt, & Porter, 1981). For example, if the individual is considered to be a 

poor performer, can be replaced easily, and the organization is reluctant to rehire the 

individual, then tumover is considered to be functional. However, when there has been a 

loss of good performers who will be hard to replace, tumover is viewed as dysfunctional. 

Further, utility analysis began to be used to determine cost consequences in more detail. 

According to this analysis, the consequences of tumover depend on the productivity of 

the former employee relative to that of the replacement employee, the cost differences 

between those employees in terms of salary and benefits, and the costs of processing the 

termination and recmiting the new employee (Boudreau & Berger, 1985). Yet another 

series of studies has suggested that the consequences of tumover may depend in large 

part on the quality of those departing (the question of who is leaving). Dalton, 

Krackhardt, and Porter (1981) demonstrated that 42 percent of tumover by the quality 

standard is fimctional, therefore suggesting that the downside of tumover is probably 

grossly overstated. The authors also point out in their 1979 article that tumover should 

be placed into the larger perspective of how it fits into individual and societal contexts. 

There are organizational, economical, sociological, and psychological/social 

psychological perspectives on tumover that suggest that tumover may be functional. 

Although tumover obviously has consequences for both the person and the organization, 

those consequences are not always undesirable to the individual, the organization, or 

society. 

There is evidence in the literature even dating back to the late sixties and early 

seventies that indicates that tumover increases, not decreases, organizational 
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effectiveness (Guest, 1962; Ziller, Behringer, & Goodchilds, 1962). Some of that 

literature has touted mobility as a method by which innovation is moved from firm to 

firm (Gmsky, 1960). Gmsky suggested that the mobility of employees into and out of an 

organization brings in new talent and new ideas. Therefore, an organization does not get 

stifled by habitual pattems of work behavior and can adapt more quickly to the changes 

that occur so frequently in work environments. Flexibility and adaptability are 

considered critical elements of organizational effectiveness, and the influx of trained 

personnel increases the ability of an organization to be flexible and adaptable 

(Georgopoulos & Taimenbaum, 1957). Likewise, non-mobility can lead to negative 

consequences for both employers and the community. Rather than moving to more 

viable markets, some employees stay with an organization until their employment is 

finally terminated. This type of behavior not only increases the cost to employers in 

terms of wages and benefits but may hurt the community in the long run in terms of an 

increase in the use of unemployment compensation and other government support 

programs (1957). 

Sociological perspectives on tumover also have suggested that a reduction in 

tumover may not always be functional. Job changes are important components of one's 

ability to move both vertically and horizontally in the workforce. These types of 

movements have been said to allow an individual not only to progress to a better paying 

job but also to move toward a position best suited to his/her abilities (Ritti, 1970). Many 

times a firm does not have the growth potential or the number of positions available for 

the individual to progress intemally. Thus, tumover may be a consequence of the limited 

opportunity for the individual to vertically move within an organization and acquire new 
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skills, responsibility, and independence. On the other hand, individuals may seek 

mobility as a proactive strategy rather than as a reaction to a lack of opportunity in an 

organization. This option seems particulariy tme in today's workforce, where careers 

involving employment with several different firms are common (Dalton & Todor, 1993; 

Judge & Watanabe, 1995). In these instances, tumover is viewed as functional for the 

individual as well as for society. In addition, sociological perspectives on tumover have 

suggested that mobility may serve to reduce inequality or inequity in social situations. 

Individuals benefit when they have the opportunity to remove themselves from social 

situations where they perceive inequity and/or inequality. 

The psychological/social psychological perspective on tumover provides 

additional support for viewing tumover as functional. The idea that individuals possess 

the ability to react to their environment in a way that is favorable to the individual has 

been referred to in the literature as adaptability (Dalton & Todor, 1979). Under this 

perspective, an individual's decision to tumover is defined as an adjustment process that 

an adaptive system takes to maintain homeostasis or decrease stress. Thus, attempts to 

reduce tumover may not benefit the organization or the individual. As Lewin (1951) 

discusses, when organizations try to reduce tumover, the number of forces that are in 

place within the organization to prevent the decision to leave increases. Therefore, if an 

individual is under a high degree of stress at work but is confronted with many forces that 

hinder tumover, the amount and degree of pressure on that individual may actually 

increase. Therefore, a possible scenario can develop whereby a worker is unwilling to 

leave the organization because of incentives to stay but is forced to take other, perhaps 

counterproductive, actions (such as absenteeism) to reduce the remaining pressures 
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experienced during the work day. In this case, tumover would have been fimctional for 

both the individual and the organization. All of this information about the 

functionality/dysftmctionality of tumover has several implications for organizational 

personnel (1951). First, although companies should be proactive in ensuring that 

tumover levels are not inappropriately high, the benefits as well as the costs of tumover 

should be examined in light of both positive and negative social, psychological, and 

economical consequences to the individual and the organization. Second, the amount of 

tumover in an organization should be examined in light of the type of industry being 

studied. For example, in seasonal industries or industries where the costs of preventing 

tumover exceed the cost of tumover itself, high rates of tumover may be functional. In 

addition, the type of worker leaving must be considered. Tumover may be dysfunctional 

in cases where the individual leaving possesses skills and information critical to the 

functioning of the organization but fimctional in situations where tumover occurs among 

individuals that possess little such knowledge or skills (Dalton & Todor, 1979). To gain 

a clear understanding of tumover and its fimctionality or dysfunctionality, organizational 

researchers should be aware of all ofthese consequences, both positive and negative. 

Although the cost of tumover to an organization has been a source of focus in the 

literature, the relationship of the functionality or dysfunctionality of tumover to the 

occurrence of tumover as a function of time has been less clear. Dalton and Todor point 

out that at particular points in an employee's life with a company, tumover may change 

from being viewed as functional or dysfunctional and vice versa. For example, tumover 

that occurs when individuals leave after only a short time on the job is almost always 

dysfunctional for the organization. The amount of benefit that the organization obtains 
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from that individual in terms of productive work time is higher than the amount of money 

the organization spent on training and recmiting that individual. In contrast, tumover that 

occurs after an immediate period of time may be functional for the organization such that 

the payback to the organization is high relative to hiring and training costs. Also, that 

individual has not been with the company long enough to accme a substantive salary and 

severance pay package. Continuing this type of argument, tumover that occurs after an 

extended period of time may be dysfunctional for the organization because the worker 

has continued his/her employment long enough to accme a large benefits and severance 

pay package that will come into effect when the employee terminates. Finally, an 

individual who continues to stay with the organization until retirement can present a 

monetary challenge to the organization as well, especially when the individual has 

accmed large retirement benefits or the company has to offer additional retirement 

incentives to motivate the employee to retire. Whatever the situation, the need to 

consider the consequences of tumover in terms of time spent on the job can shed new 

light on how tumover is viewed. In this respect, the ability of survival analysis to model 

tumover as a function of time can be very useful as a first step in determining whether an 

organization should be concemed about the amount of tumover that exists. 

Prediction of Tumover 

Once the focus of interest shifted from the consequences of tumover, researchers 

began to focus on the prediction of tumover. It was thought that stayers and leavers had 

different characteristics that could be predictive of tumover intentions. Further, 
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organizations continued to direct the majority of their concems toward the reasons for 

employee tumover in an attempt to prevent future tumover from occurring. 

Absenteeism and Satisfaction as Predictors 

Absenteeism is one concept that has received much attention in the literature with 

respect to its relationship with tumover. Although there are differences between 

absenteeism and tumover as job behaviors, many of the past research efforts have treated 

them as overlapping concepts with similar antecedents (Mirvis & Lawler, 1977; Mobley, 

1977; Mobley, Griffeth, Hand, & Meglino, 1979; Steers & Rhodes, 1978). The earliest 

focus in the literature on tumover and absenteeism was on satisfaction (Mobley, Griffeth, 

Hand, & Meglino, 1979; Steers & Rhodes, 1978); however, satisfaction measures seemed 

unable to account for a high percentage of variance in tumover and absenteeism (only a 

little more than 15%). Blau (1985) points out that one reason for the inconsistent 

findings in the satisfaction/tumover/absenteeism research is the fact that satisfaction and 

absenteeism can be defined in several ways. Satisfaction can be either extrinsic (e.g., 

pay, promotions, co-workers) or instrinsic (e.g., the work itself). The Job Descriptive 

Index (Smith, Kendall, & Hulin, 1969) and the Minnesota Satisfaction Questionnaire 

(Weiss, Dawis, England, & Lofquist, 1967) are two types of tests that demonstrate the 

differences in types of satisfaction. Different types of absenteeism also exist, including 

excused absences related to sickness, excused absences that are not related to sickness, 

and unexcused absences (Fitzgibbons & Moch, 1980). The inconsistency in resuhs arises 

when empirical studies attempt to aggregate satisfaction, type of absenteeism, or both. 

Blau (1985) cites several studies that produced such results. For example, Nicholson, 

101 



Brown, and Chadwick-Jones (1977) and Watson (1981) differentiated between intrinsic 

and extrinsic satisfaction but not types of absenteeism. Keller (1983) collected 

unexcused absenteeism data but then combined intrinsic and extrinsic items of the 

Minnesota Satisfaction Questionnaire into one general measure of satisfaction. Johns 

(1978) combined the facets of the Job Descriptive Index into one overall measure and 

also did not indicate the type of absenteeism data collected. The implication of not 

differentiating between the types ofthese two variables is that the tme relationship 

between satisfaction and absenteeism can be missed. 

Extrinsic satisfaction should be significantly related to unexcused absences 

because extrinsic rewards such as pay, promotions, and building networks at work would 

be at risk if absences were unexcused. If absences are excused, it can be argued that 

extrinsic satisfaction should not be significantly related to those absences as long as 

extrinsic rewards are not affected by the absences. Further, individuals who are 

motivated by intrinsic satisfaction should be less likely to engage in excused or 

unexcused absences because they have positive feelings about work (Blau, 1985). 

Fitzgibbons and Moch (1980) conducted a longitudinal study that found a significant 

negative relationship between intrinsic satisfaction and excused absenteeism. Cheloha 

and Farr (1980) also found evidence that the intrinsic variables of work satisfaction and 

job involvement had a stronger negative relationship to excused absenteeism than did 

extrinsic variables such as pay or promotion satisfaction. In addition, Blau's (1985) 

findings also support the arguments made above. Extrinsic types of satisfaction were 

found to be negatively related to unexcused absenteeism among registered nurses, while 

intrinsic variables such as career commitment, job involvement, and work satisfaction 
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were negatively related to excused personal absenteeism. Thus, it seems that absence 

behavior is a function of both the individual and the situation and should be studied in a 

way that allows for both intrinsic and extrinsic factors to be tested. 

Steers and Rhodes (1978) also have contributed much information on how 

absenteeism and job satisfaction interact. Their model indicates that absenteeism is a 

function of job satisfaction and pressures to attend work that stem from individual 

characteristics such as the job itself, the work organization, and environmental 

conditions. Satisfaction and pressure infiuence one's motivation to attend work. In this 

view, involuntary absenteeism is a function of individual characteristics that determine 

one's ability to come to work. When there is little or no pressure to attend work, job 

satisfaction will operate normally and the negative relationship between satisfaction and 

absenteeism will appear. However, if there are strong pressures to attend work in the 

form of an organizational system that monitors and punishes absenteeism, job satisfaction 

may not evolve as a predictor because the pressures are great enough to motivate both the 

satisfied and dissatisfied workers to attend. Another point of view put forth by Albert 

Hirschman (1970), called the Exit, Voice, and Loyalty model, attempts to explain what 

happens when the situation described above occurs. This model suggests that employees 

can use two techniques to alter an undesirable situation. They can exit, or voluntarily 

withdraw, or they can use voice to express their dissatisfaction. The choice of technique 

depends on loyalty to the organization and a belief in the possibility of improving work 

conditions. When little loyalty exists, exit is usually the method of choice and when 

there is loyalty and a belief in the ability to change the situation, voice is preferred. 

Using this model, it can be said that dissatisfaction with the job causes voice to be used 

103 



and increases attendance at work. Thus, when pressure to attend is high and situational 

change is possible, a positive relationship between dissatisfaction and attendance should 

exist. This type of positive relationship should exist more often in organizations that 

offer workers a chance to exhibit some control in organizational decision making. 

Hammer, Landau, and Stem (1981) set out to test the effects of traditional 

predictors of absenteeism in an organizational setting in which employees had a choice 

between exit, voice, and silence. The Steers and Rhodes model was used to predict and 

explain pattems of absenteeism in an organization that had converted from corporate to 

employee ownership. Results, however, did not strongly support either the traditional 

model or the altemative model. The most important predictors of absenteeism were 

pressure to attend work, in the form of organizational and financial commitment, and 

belief in their union as a protector of employee rights. Overall attendance did not 

improve with employee ownership. A decrease in voluntary absenteeism did occur, but 

the decrease was offset by an unpredicted increase in involuntary withdrawal. The 

authors determined that there were no outside events that could account for this increase, 

and therefore employee ownership did not affect the amount of absences that occurred 

but affected the way in which the absence was labeled. This result contributed to the 

understanding that absenteeism and its relationship to tumover is difficult to measure. In 

this study, absenteeism became a financial cost to the individual worker when the 

organizational setting changed to employee ovmership. However, the benefits of 

absenteeism to the worker must have outweighed the increased personal costs of 

absenteeism. For example, Staw (1977) has suggested that absenteeism is necessary if 

workers are to maintain their psychological and physical health. Time away from work 
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acts as a buffer between the stress of work and the employee's tolerance of that stress. 

This theory works from the same premise as the research discussed earlier on the 

psychological functionality of tumover. Further, Hammer, Landau, and Stem (1981) also 

found that employees took care to make their absences more acceptable by providing a 

reason for the absence that was acceptable under the company policy or union contract. 

From the results of the study, it can be concluded that voluntary absenteeism is a 

temporary solution to job dissatisfaction. It does not remove the causes of the 

dissatisfaction, but may be the only response available to the employee and is the 

response that demonstrates the least amount of resistance. The other option for the 

worker would be to change the dissatisfying conditions. This, however, requires the 

motivation and ability to create change, the opportunity to exercise voice, and an ability 

to effectively utilize the mechanisms in place to express dissatisfaction. 

Perception of Mobility and the Job Market 

Two other popular models of organizational withdrawal have come from March 

and Simon (1958) and Price (1977). March and Simon's model suggests that decisions to 

terminate employment are a function of perceptions of the ease and desirability of 

termination. Desirability of termination is negatively related to an individual's 

satisfaction with the job and the perceived possibility of getting a job with another 

company. How easy it is for an employee to withdraw from a job, in tum, is positively 

related to the number of other job opportunities perceived. Likewise, perceptions of 

other job opportunities develop from business activity level, the number of other 

organizations in the immediate environment, and personal characteristics of the 
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employee. According to March and Simon, when desirability of movement and 

perceived ease of movement are high, individuals are more likely to terminate their 

employment with an organization. 

Price (1977) developed a model that states that satisfaction with a job leads an 

employee to quit but that job opportunities affect the strength of the satisfaction/quit 

relationship. Although the arguments for this and March and Simon's (1958) model are 

slightly different, the models do not represent distinctiy different approaches to the 

prediction of organizational withdrawal. As Hulin, Roznowski, and Hachiya (1985) point 

out, both models suggest that evaluations of one's present position that lead to 

dissatisfaction can trigger a search for another job. This dissatisfaction and ultimate job 

search should result in intentions to quit and termination or withdrawal decisions among 

those employees who perceive that there is a favorable job market and job opportunities 

that present more positive outcomes than what they are experiencing in their current job. 

The relationship between labor market conditions and job termination has been 

studied for many decades. Brissender and Frankel (1922) examined the influence of 

business and industrial conditions on voluntary tumover from 1910 to 1920. They found 

high tumover rates during 1913 and 1917 to 1918 when the economy was active. Lower 

tumover rates were observed when the economy was inactive, such as during 1914 and 

1915. Woytinsky (1942) extended this study to cover 1910 and 1940 and found that 

voluntary termination rates during this time were strongly related to economic conditions. 

The decrease in terminations was particularly dramatic in 1928 and 1929 as the 

depression era was occurring in the United States. Further, Reynolds (1951) analyzed the 

period from 1945 to 1949 and found that voluntary quit rates in 39 companies declined 
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from 5.3% in 1946 to 2% in 1949 when tiie economy worsened and the cost of living 

increased. 

More evidence to support this viewpoint comes from Gilroy and Mclntire (1974). 

These authors studied three different categories of labor mobility - job losers, job leavers, 

and job entrants. Results produced an increase in the number of unemployed individuals 

that corresponded to decreases in economic activity. Thomas (1953) and Behrend (1953) 

studied this same behavior in Great Britain. Behrend reported significant reductions in 

tumover in 25 of 30 factories for men and in 15 of 18 factories for women during a two-

year period when the economy was worsening. Thus, from examining the research on 

withdrawal decisions, it is clear that intemal and extemal factors play a role in tumover 

behavior. 

Organizational Commitment as a Predictor 

Studies using concepts such as withdrawal cognitions (Mobley, 1977) or other 

attitudes such as job involvement and organizational commitment (Blau & Boal, 1987; 

Huselid & Day, 1991) as independent predictors of tumover and absenteeism also began 

to appear. With respect to predicting tumover, empirical research has shown that 

organizational commitment is a significant predictor of tumover, but has accounted for as 

much as 34 percent (Hom, Katerberg, & Hulin, 1979) of the variance and as little as 3 

percent (Michaels & Spector, 1982) of the variance. These differences have been 

attributed to definitional inconsistencies concerning the concepts of organizational 

commitment (Steers & Porter, 1983) and tumover (Price, 1977), as well as sampling and 

measurement errors (Hunter, Schmidt, & Jackson, 1982). This same kind of relationship 
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exists between organizational commitment and absenteeism (Hammer, Landau, & Stem, 

1977; Mowday, Steers, & Porter, 1979; Steers, 1977). Job involvement also seems to be 

a better predictor of tumover than absenteeism, vsdth a range of variance accounted for 

between 2 percent and 16 percent (Blau & Boal, 1987). Blau (1986) and Mathieu and 

Kohler (1990) went beyond studying organizational commitment and job involvement 

independently and found evidence which suggested that there may be an interaction 

between organizational commitment and job involvement with respect to absenteeism, as 

discussed above. Further criticism with respect to tumover in general has focused on the 

idea that salary, age, sex, tenure, educational attainment, perceptions of job mobility, met 

expectations, and opportunities for advancement are highly related to tumover (Cotton & 

Tuttle, 1986). Therefore, if these variables are omitted but are correlated with 

organizational commitment and job involvement, results may be confounded (Huselid & 

Day, 1991). 

The organizational commitment variable has grown in popularity in studies of 

employee tumover but has primarily been studied as a consequence or antecedent of 

other work-related variables. As an antecedent, it has been used to predict absenteeism, 

performance, tumover, and other behaviors (Morrow, 1983; Mowday, Porter, & Steers, 

1982). Many observations have been made about organizational commitment. First, an 

employee's level of commitment to an organization may make them more eligible to 

receive both extrinsic and psychological rewards associated with being a member 

(Mathieu & Zajac, 1990). In addition, it has been speculated that committed employees 

may be more likely to engage in creative or innovative behaviors that keep an 

organization competitive (Katz & Kahn, 1978). The most commonly studied type of 
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organizational commitment has been attitudinal commitment. Attitudinal commitment is 

defined by Mowday , Porter, and Steers (1982, p.27) as the "relative strengtii of an 

individual's identification with and involvement in a particular organization." The 

second most popular type of organizational commitment studied has been calculated 

commitment. Calculated commitment, as defined by Hrebiniak and Alutto (1972, p.556) 

is a "stmctural phenomenon which occurs as a result of individual-organizational 

transactions and alterations in side-bets or investments over time." Thus, individuals 

become bound to an organization because they have made investments (e.g., a pension 

plan) in the organization and can not afford to separate themselves from those 

investments. Both types of commitment, however, are not entirely independent of one 

another. It is possible that an employee may be initially attracted to an organization as a 

result of calculative commitment yet may develop attitudes over time that coincide vsdth 

maintaining membership (Mathieu & Zajac, 1990). 

Mathieu and Zajac conducted a meta-analysis on the antecedents, correlates, and 

consequences of organizational commitment in order to better understand consistencies 

and inconsistencies in the literature regarding commitment. Personal characteristics, job 

characteristics, group-leader relations, organizational characteristics, and role states have 

been considered as antecedents (Mowday, Porter & Steers, 1982; Steers, 1977). Results 

suggested that correlations between personal characteristics and organizational 

commitment tend to be fairly small. The authors point out that many personal variables 

such as age, tenure, and job level are likely to share common variance. For example, 

older workers tend to have greater organizational tenure and are likely to occupy higher 

positions than younger workers. Thus, it is probably more appropriate to consider career 

109 



progression as being associated vsdth organizational commitment than it is to focus on the 

influence of any single variable by itself With respect to attitudinal commitment, the 

prestige that comes vsdth moving to a higher job level is likely to increase attitudinal 

commitment. Calculative commitment may also increase when financial opportunities 

become available to employees based upon their job level or tenure. Thus, one can see 

how personal variables are likely to interact with the different types of organizational 

commitment over time and cloud study results. 

In this same study, job characteristics such as skill variety, autonomy, and job 

challenge showed great promise as antecedents of organizational commitment. The 

authors suggested that the relationship ofthese variables to organizational commitment 

may have resulted from a tendency for more committed employees to view their jobs as 

more fulfilling. Further, findings on leadership behaviors were also interesting. Leader 

initiating stmcture and consideration behaviors tended to correlate positively with 

commitment at a moderate level. Group relationships and organizational properties were 

found to have been included in only a few studies and are in need of fiirther research. 

Mathieu and Zajac suggested that individuals with a high need for affiliation will become 

most committed to an organization that offers a supportive environment. In contrast, 

individuals with a high need for achievement may become most committed in a 

competitive setting. Lastiy, the findings on role states suggested that moderator studies 

should be conducted regarding the role conflict and role ambiguity relationship to 

organizational commitment. In terms of the correlates of organizational commitment 

(motivation, job involvement, stress, and job satisfaction), the correlations found between 

organizational commitment and tiiese correlates were among the largest effects found. 
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Overall motivation correlated with organizational commitment (r =.563) across five 

studies. Five other studies yielded an average corrected correlation of r =.668. Job 

involvement also produced a correlation of r =.432 with commitment and correlated more 

highly whh attitudinal commitment than calculative commitment. In addition, the 

average corrected correlation between stress and organizational commitment was r = 

-.330. The inconsistencies in the results were speculated by the authors to stem from the 

many different ways in which stress has been defined and measured. Finally, findings on 

job satisfaction illustrated that the correlations between job satisfaction and 

organizational commitment are uniformly positive. By separating job satisfaction into 

intrinsic, extrinsic, and component satisfaction, corrected correlations were found to 

range from r =.167 (extrinsic) to r =.595 (satisfaction with work itself). Further, 

attitudinal commitment was more strongly related to overall job satisfaction and 

satisfaction with supervision, co-workers, and the job itself Calculative commitment 

was hypothesized to correlate more highly with satisfaction with promotional 

opportunities and pay, but these were found to be more highly correlated with attitudinal 

commitment. 

The last phase of Mathieu and Zajac's meta-analysis involved studying the 

relationship between organizational commitment and work consequences. Findings 

indicated that commitment has relatively little direct influence on job performance in 

most cases. Correlations tended to range from r =.054 to r =. 135. With respect to 

withdrawal behaviors, organizational commitment was found to correlate positively with 

attendance (r =.102) and negatively with lateness (r =-.277) at a small magnitude. Much 

larger correlations were found with the tumover-related intentions of intention to search 
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for job alternatives (r =-.599) and intention to leave one's job (r =-.464). No relationship 

was found to exist between organizational commitment and employees' perceptions of 

job alternatives. The resuhs conceming attendance were not surprising considering that 

organizational commitment is considered to be only one of a number of factors involved 

in the process of employee attendance (Steers & Rhodes, 1978). Meta-analysis cannot 

directly test the presence of moderators that may operate in a particular situation; thus, 

Mathieu and Zajac cautioned against neglecting to study the influence of moderators on 

an individual basis. Results also supported Mowday, Porter, and Steers (1982) prediction 

that a relationship should exist between commitment and lower tumover rates, although 

the magnitude of the relationship was lower than those observed between commitment 

and many affective responses. The analysis by type of commitment showed tumover to 

be more correlated with attitudinal than calculative commitment. 

The results of this meta-analytic study show that, like most other variables studied 

with respect to tumover, organizational commitment is compounded by many other 

intrinsic and extrinsic factors. However, the studies conducted to date have provided a 

tremendous amount of information to researchers to consider before conducting studies 

on these concepts. Mathieu and Zajac also point out that the potential negative effects of 

high levels of organizational commitment has been overlooked. They acknowledged that 

high commitment may lead to greater stress in some instances. Mowday, Porter, and 

Steers (1982) suggested that high commitment may have such negative consequences as 

career stagnation, family strains, and reduced self development. Randall (1987) also 

revealed that high levels of commitment may lead to less innovation, creativity, and 

adaptation organizationally. Further, Boudreau and Berger (1985) speculate that 
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increased levels of commitment could decrease organizational effectiveness as a result of 

lower absenteeism and tumover if poorer performers tend to become more committed. 

Although it is probably more likely that higher levels of commitment are associated more 

with positive than negative consequences for both employees and organizations, attention 

should be paid to identifying when increased commitment leads to detrimental effects. 

With respect to the impact of organizational interventions on organizational 

commitment, realistic job previews tend to have a positive influence on organizational 

commitment levels. Ogilvie (1987) also found a significant relationship between 

employee perceptions of the accuracy of a pay system based on merit and the faimess of 

promotional decisions and their level of organizational commitment. In contrast to these 

two studies, researchers such as Kemp, Wall, Clegg, and Cordery (1983) found no 

difference in commitment levels among employees working in autonomous work groups 

as compared to a traditional organizational design. Steel, Mento, Dilla, Ovalle, and 

Lloyd (1985) found no significant difference in employees' organizational commitment 

level after introducing quality circle programs in two organizations. Third, Ivancevich 

(1980) found no differences in the levels of commitment among engineers whose 

performance was assessed with behavioral expectation scales versus trait-based ratings. 

Even though contradictory results have been found, organizational commitment is 

probably still applicable for efforts at improving employee attitudes and behaviors, 

especially when designed to influence the way employees socialize and participate in the 

organization (Mathieu & Zajac, 1990). 
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Affective Disposition. Met Expectations, and the Hobo Syndrome 

Other concepts that have been the primary focus in the tumover literature have 

included the effects of affective disposition, met expectations, and the hobo syndrome on 

tumover. Affective disposition refers to one's predisposition to be satisfied with 

everyday life events (Judge, 1993). The effects of affective disposition on job 

satisfaction were first noted by Weitz (1952). He speculated that if two workers report 

the same level of job dissatisfaction, the one that will be most likely to quit will be the 

one with the highest predisposition to be satisfied in general. This occurs because those 

with a negative disposition experience a dissatisfaction with the job that is no more 

meaningfiil or exceptional than the other dissatisfying events in their lives (Judge, 1993). 

Taking affective disposition into account can also help to improve measurement of the 

job satisfaction constmct since it is possible that measures of affective disposition assess 

the tendency to use a response set in completing a job satisfaction questionnaire (1993). 

Secondly, met expectations is a concept that also has been considered to be important 

with respect to job satisfaction, organizational commitment, job performance, and 

tumover. Porter and Steers (1973) first used the concept of met expectations to reflect 

the discrepancy between what experiences a person has on the job and what he/she 

expects to have. Thus, whenever the individual's expectations are not met there is an 

increase in his/her inclination to leave (Wanous, Poland, Premack, and Davis, 1992). 

Realistic job previews have been referred to by many researchers as a way of creating 

these met expectations. If an individual experiences a realistic job preview when 

applying for the job, his/her expectations tend to be lower and job survival tends to 

increase (Premack & Wanous, 1985). Met expectations also have been investigated by 
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social psychologists and experimental psychologists who are concemed with stress 

(Abbott & Badia, 1986). 

A review of the research on the effects of met expectations by Wanous, Poland, 

Premack, and Davis (1992) found corrected mean correlations of .39 for job satisfaction 

and for organizational commitment, .29 for intent to leave, .19 for job survival, and .11 

for job performance. A path analysis conducted by Saks (1994) also provided support for 

the relationship between met expectations and job survival. Another concept that has 

received some attention in the literature on tumover has been the concept of the hobo 

syndrome, or the tendency for individuals to engage in job hopping behavior, and was 

first proposed by Ghiselli (1974). The concept suggests that workers most likely to leave 

their current job are those who have left jobs often in the past. Although research dealing 

with such topics may not refer to this behavior as the hobo syndrome, researchers from 

the labor economics and management areas have reported results that are consistent with 

this concept. Heckman and Borjas (1980) demonstrated that the greater the number of 

unemployment events, the greater the probability that an individual will be unemployed 

at a later point in time, while other research has supported the idea that prior absence 

predicts fiiture absence (Harrison & Hulin, 1989). Further, a similar relationship between 

past quits and tumover intentions was found by Judge and Locke (1993) and Judge and 

Watanabe (1995). It is evident from looking at the literature on tumover that the primary 

focus has been on attempting to predict or model tumover by using concepts such as job 

satisfaction, organizational commitment, absenteeism, job involvement, met expectations, 

and affective disposition. As mentioned previously, the primary techniques used in 
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analyzing such data have been regression, path analysis, stmctural equation modeling, 

and meta-analysis, which tend not to take time on the job into consideration as a variable. 

Influential Models of Tumover 

Perhaps the most influential model of tumover is that of Mobley (1977), which 

attempted to explain the psychological processes that underlie withdrawal. Specifically, 

Mobley theorized that dissatisfaction leads to thoughts of quitting, which then lead the 

individual to consider the expected utility of job search and the costs of leaving. If 

employment expectations at this point are optimistic, the employee initiates job search, 

which may uncover altematives that will be evaluated and compared. If those 

comparisons favor altematives over the present job, the employee will make a decision to 

quit or resign. In 1979, Mobley, Griffeith, Hand, and Meglino fiirther extended this basic 

model to include the difference between present satisfaction and attraction/expected 

utility in the future for both the present role and the altemative roles, a consideration of 

nonwork values and nonwork consequences of tumover behavior, as well as contractual 

constraints. Thus, while Mobley's models have inspired researchers to adopt his 

concepts for purposes of prediction using regression techniques as previously mentioned 

literature has done, the models also have allowed for tests of theories through path 

analysis and stmctural equation modeling. 

Other researchers have developed new models and theories in response to 

Mobley's ideas (Hom & Griffeth, 1991; Hom, Griffeth, & Sellaro, 1984; Hulin, 

Roznowski, & Hachiya, 1985). Hom, Griffeth, and Sellaro (1984) have suggested an 

altemate pattem in which they suggest that dissatisfaction produces thoughts of quitting, 

116 



which then encourages the formation of quit decisions and tiie evaluation of the expected 

utility of job searching and quitting. Next, employees who conclude that attractive job 

prospects and low tumover costs exist will pursue those altematives while others will 

simply quit. A path analysis conducted by the authors on this model showed that it was 

better at explaining the data than was Mobley's (1977) model. Another study by Hom, 

Caranikas-Walker, Pmssia, and Griffeth (1992) used stmcttiral equation modeling and 

meta-analysis to assess Mobley, Homer, and Hollingsworth's (1978) tumover theory, 

which used the basic causal flow of withdrawal cognitions that Mobley (1977) first 

proposed, as well as altemative networks proposed by Bannister and Griffeth (1986), 

Dalessio, Silverman, and Schuck (1986), and Hom, Griffeth, and Sellaro (1984). 

Contrary to Mobley, Homer, and Hollingsworth (1978), Dalessio, Silverman, and Schuck 

(1986) proposed that tumover thoughts directly increase decisions to quit. The analyses 

showed that Dalessio, Silverman, and Schuck (1986) and Hom, Griffeth, and Sellaro's 

(1984) theories explained sample data more plausibly. Thus, Mobley's (1977) initial 

model of tumover has fueled further research attempts to model tumover in a much more 

descriptive way. 

Survival Analysis and Tumover 

As the literature on tumover and the variables associated with it has revealed a 

variety of contradictory results, the demand for more complex models that can help 

clarify the relationships among various attitudinal and behavioral variables has increased. 

Morita, Lee, and Mowday (1989) reveal that, in response to this need, researchers have 

added more variables to their models as knowledge of the various causes of behavior has 
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increased. Secondly, they state that the conceptual models have grown more complex by 

adding a temporal dimension and calling for more longitudinal research to better 

understand how relationships may change across time. As the models used to study 

tumover have grovsoi more complex, so have the analytical techniques that have been 

used to test the relationships between predictor variables. Multivariate statistics have 

become the most popular solution to examining the simultaneous influence of a large 

number of predictors on single or multiple dependent variables. In terms of the 

development of analytical techniques to examine how long it takes for a behavior such as 

tumover to occur, however, advances have been slow. It is for this reason that 

researchers such as Morita, Lee, and Mowday (1989) have touted the use of survival 

analysis to study questions of a temporal nature. For example, it may be important for 

organizational personnel to study the time it takes until an employee gets his or her first 

promotion. Further, it is possible with survival analysis to determine differences in the 

types of characteristics employees who get their first promotion early have versus those 

who get their first promotion later. With respect to other questions of interest to 

researchers interested in business or organizational issues, survival analysis could be used 

to investigate how long it takes for a company to enter a market after a new product is 

designed or what types of employees tend to leave early after a major change has been 

aimounced (1989). Management researchers have recently become very interested in 

predicting the occurrence of organizational events such as the entrance of women and 

minority groups into management positions (Shenhav, 1992), the use of defensive 

measures to prevent corporate takeovers (Mallette & Fowler, 1992), employee tumover 

(Sheridan, 1992), and changes in corporate strategies (Wiersema & Bantel, 1992). When 
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studying these events, many researchers use designs that measure a set of variables at one 

time to predict a binary outcome variable measured at another point in time. The 

difficulty in conducting studies with these designs arises when the values of those 

predictor variables change over time instead of remaining constant (Morita, Lee, & 

Mowday, 1993). 

In a study of Marine recmit retention, Youngblood, Mobley, and Meglino (1983) 

attempted to incorporate time at which individuals left into their analysis. Marine recmits 

were divided into five groups based on retention or the timing of the tumover decision. 

Group one were recmits who left recmit training, group two were those who left 

advanced training, group three were recmits who left duty station, group four those who 

completed enlistment but did not reenlist, and group five were those recmits who 

completed enlistment and reenlisted. The predictor variables included in the model were 

the expected utility of their present role, the expected utility of altemative civilian roles, 

net expected utility, behavioral intention to complete enlistment, and behavioral intention 

to reenlist. Time was incorporated into the study by measurements taken in the first few 

days after arrival for recmit training, again during the final week of recmit training, and 

lastly after assignment to a duty station. The study tracked tumover continuously for four 

years, with the goal being to test how well the predictor variables predicted both the 

occurrence of tumover and its timing. Three analysis of variance techniques, one for 

each of the three time periods of measurement, were conducted. The independent 

variables consisted of education and retention classification, while the predictor variables 

listed above served as the dependent variables. 
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By approaching the study of recmit retention in this way, Youngblood, Mobley, 

and Meglino (1983) used an innovative way to study tumover variables and the time at 

which tumover took place. However, using three separate ANOVAs and several / tests 

instead of one comprehensive analysis that incorporates all of the same information was 

more laborious (Morita, Lee, & Mowday, 1989). Another problem that occurred in this 

study that is typical of the problem encountered with traditional analyses involves data 

that are censored. As Morita, Lee, and Mowday suggest, to conduct ANOVAs, 

observations on the tumover model variables need to be present in all three time periods. 

When individuals left the study because of tumover they had to be excluded from later 

analyses because of missing data, thereby reducing test power and introducing bias 

(1989). Further, the authors point out that ANOVA techniques limit the study of the 

timing of tumover to a few broad time periods or discrete categories. The result is the 

loss of some of the information that may be present in the data. Survival analysis has the 

power to treat time as a continuous variable, thereby allowing maximum use of available 

information. 

Survival analysis data has been reported as early as 1693 when E. Halley, the 

astronomer, used a life table to price annuities based on the conditional probability of 

individuals' survival (Halley, 1693). The purpose of life tables is to describe data, and 

survival analysis can answer questions about the differences in likelihoods of survival. 

The dependent variable in survival anaysis is the time elapsed between a defined starting 

point and the occurrence of an event (Willett & Singer, 1991). From these durations, the 

probabilities of individuals' experiencing the event is estimated. As Willett and Singer 

explain, survival analysis can also incorporate information on individuals considered to 
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be censored. Censored cases can be cases where an individual does not experience the 

terminal event during tiie measurement window (tiius the fate of tiiat individual is not 

known after that period) or when an individual leaves the study for a reason not related to 

ttimover (e.g., deatii). Whereas data on tiiose individuals who left for a non-related 

reason are typically omitted from traditional analyses, survival analysis offers an 

approach to include the data collected on the individual up to the point of departtire. 

Thus, survival analysis can access more information in tiie data set than traditional 

analyses. 

Further, survival analysis uses somewhat different information than one popular 

traditional analysis technique, logistic regression, and therefore will likely be more 

appropriate for studying certain research issues (Morita, Lee, & Mowday, 1993). 

Logistic regression analysis models the unconditional probability that an event will occur. 

Survival analysis, on the other hand, models the conditional probability that an event vsdll 

occur. Therefore, it gives the conditional probability that tumover will occur given that 

the employee has survived up to that time point. If a researcher is interested in finding 

out if tumover is likely to occur, logistic regression would probably be appropriate. 

However, if the information of interest is whether an employee will tumover once an 

organizational change has been initiated, survival analysis would be more appropriate 

(Morita, Lee, & Mowday, 1993). 

The survivor and hazard functions are the two ways to model the probabilities 

than an event will occur at a particular point in time. The survivor function is the 

unconditional probability that an individual vsdll stay beyond a given time and can be 

thought of as the number of employees staying beyond time t over the total number of 
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employees in tiie sttidy. The hazard fimction is the conditional probability that an 

individual will leave during a particular time period given that tiiat individual has 

survived up to that point in time. Empirically, the hazard function is as follows (Singer & 

Willett, 1991): 

h(t)=l-[s(t)/s(t-l)]. 

Several researchers (Willett & Singer, 1991; Morita, Lee, & Mowday, 1989; 

Morita, Lee, & Mowday, 1993) have argued against the use of ordinary least squares 

regression when analyzing dichotomous dependent variables. They argue that ordinary 

least squares regression models a linear relationship between a set of predictor variables 

and a dependent variable, but when applied to dichotomous dependent variables, it is 

possible to get biased and invalid regression coefficients and probabilities that lie outside 

the range of 0 to 1 (Morita, Lee, & Mowday, 1993). Logistic regression can resolve 

those problems by modeling a linear relationship between a set of predictor variables and 

the logarithmic odds of a dichotomous dependent variable; however, departures occurring 

early and late are treated the same (Parmar & Machin, 1995). Survival analysis, on the 

other hand, should be used when the timing of an event is of interest to the researcher. 

By modeling the conditional probability of tumover occurring at a particular time given 

that it has not yet occurred, information on both the occurrence and timing of tumover is 

given. 

Overall, survival analysis has many advantages over logistic regression when 

applied to situations where the dependent variable is dichotomous and both the 
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occurrence and timing of an event is of interest. It is possible that the lack of well-

understood statistical techniques available to test dynamic relationships and a tendency 

for researchers to frame theoretical predictions in ways consistent with ordinary least 

squares and logistic regression techniques have contributed to the limited prevalence of 

studies using survival analysis to study management concems (Morita, Lee, & Mowday, 

1993). By understanding more clearly how survival analysis compares vsdth and differs 

from logistic and ordinary least squares regression, the prevalence of organizational 

research that utilizes survival analysis to study many different kinds of company issues 

may increase. Further, the application of survival analysis to the study of the relationship 

of commonly studied predictor variables such as absenteeism, organizational 

commitment, and job involvement to tumover may provide more insight into the tme 

relationships that exist. 
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