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independent variables

Category Variable Measuring method
Personalit The level of extrovert.
Yol Highly Introvert="1"/ Introvert="2’/Middle="3"/Extrovert="4’/Highly Extrovert =5’
Personal Select reason The motivation to become a SW developer.
character - ’Aptitude’ /’Prospect’/’Income’/‘Incidemment’
... |The ability to learn new programming technology.
L, bilit
carn_abtiy |, Very poor =1’/ Poor="2"/Middle="3"/Good="4"/Very good =
- Types of employment.
Job_stability :Regular position / Non-regular
Work Com_type Type of company’s qrder strlilc.ture‘
environment - :Client company/Service providing company
Max age The maximum age that a respondent expects to work as a SW developer
% a8 : Under 45 = 1’/ 45~50 = 2’/ 50~55 =3’/ 55~60 =’4’/Over 60 =5’ (Unit: years old)
Social position The social position of SW developers.
Social P : Very low =1/ Low="2’/Middle="3"/High="4"/Very high =
prosperity The prospect of SW industry.
fut
SW_future | v low ='1°/ Low="2"/Middle="3"/High="4"/Very high =
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(Table 2) Distribution of demographic
information of the respondents
Attribute Category Frequency(#) | Ratio (%)
Female 91 70%
Gender Male 39 30%
20°s 29 22%
30%s 62 48%
Age 10 38 29%
50’s 1 1%
High school 1 1%
Education Junior College 2 2%
University 98 75%
M. 29 22%
Major Computer Science 89 68%
Etc 41 32%
Staff 25 19%
Assis. supervisor 37 28%
» Supervisor 40 31%
Position Assis. Manager 20 15%
Manager 5%
Executive 2 2%
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(Table 3) Job continuity intentions as SW
developers

SW continuity Frequency(#) | Ratio

Very low(~45year’s old) 35 27%

Low(45 ~50year’s old) 28 22%

Middle(50 ~55year’s old) 19 15%

High(55 ~60 year’s old) 14 11%

Very high(60 year’s old~) 34 26%
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(Table 4) Pearson’s correlation coefficient

1 2 3 4 5 6
Personality 1
Learn_ability -.032 1
Max_age -.026| .248* 1
Social_position | .052| -.095| .099 1
SW_future 1331 .032| .141| .455* 1
Job_continuity | -.165| .219*| .627*| .091| .100 1

(3% *: Statistically significant at the 0.05 significance level)
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(Table 5) Standard coefficients of all
independent variables

Model Stand. Coeff. Sig. Prob.
Personality -.138 .047
Select_reasonl .046 583
Select_reason2 212 .010
Select_reason3 -.037 .598
Learn_ability .050 483
Job_stability .031 .652
Com_type -.001 992
Max_age .612 .000
Social position .031 .695
SW_future .004 956

5, SWAEAZ ZF 7FsT JoR o dst
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A, 7121 52

(Table 6) Hypothesis Testing

# Hypothesis Accept
The extrovert tendency of a SW

H1 | developer is negatively related to a | Accept
job continuity intention.
The motivation of starting career as

H2 | a SW developer influences on a job | Accept

continuity intention.

The ability of learning new
H3 | technology is positively related to a | Reject
job continuity intention.

The stability of an employment is
H4 | positively related to a job continuity | Reject
intention.

The type of company influences on

Hs a job continuity intention. Reject
The expected age to work as a SW
H6 | developer is positively related to a | Accept

job continuity intention.

The social position of a SW
H7 | developer is positively related to a | Reject
job continuity intention.

The prospect of a SW industry is
H8 | positively related to a job continuity | Reject

intention.
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regression model
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Max_age <= 45: Low (33.0/10.0)
Max_age > 45
Learn_ability <= 4
| Max _age <= 60
Select reason = coincident
Max_age <= 50
W_Future <= 2: Low (3.0)
W_Future > 2
Personality <= 3: Mid (5.0/2.0)
Personality > 3: Low (2.0/1.0)
ax_age > 50: Mid (8.0/1.0)
ect reason = major: Low (2.0)
Select reason = aptitude
Personality <= 4
Personality <= 2
SW_Future <= 2: Mid (16.0/3.0)
SW_Future > 2
| Learn_ability <= 3
| | Max age <= 50
| | | Social_position <= 2: High (3.0/1.0)
| | | Social_position > 2: Mid (3.0/1.0)
| | Max_age > 50: High (3.0)
| Learn_ability > 3
| | Personality <= 1: Mid (3.0)
| | Personality > 1: High (2.0)
Personality > 2: Mid (11.0/2.0)
Personality > 4: High (2.0)
Select_reason = prospect: Mid (14.0/1.0)
Max_age > 60: High (12.0/3.0)
Learn_ability > 4: High (8.0/1.0)

= Z——

(Figure 2) Decision rules of the job
continuity of SW developers

(Table 8) Confusion Matrix

ol Rredict |\ ow | Mid | High | Total
Low 24 7 4 35
Mid I 44 6 61
High 3 5 16 34
Total 38 66 2 130

= colncident =major =aptiude = prospect

- ?\-

<50 50 <=t )

(Figure 3) Decision tree of the job
continuity of SW developers
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Abstract

A Study of Factors Associated with Software
Developers Job Turnover

In-Ho Jeon* - Sun W. Park** - Yoon-Joo Park***

According to the ‘2013 Performance Assessment Report on the Financial Program’ from the National
Assembly Budget Office, the unfilled recruitment ratio of Software(SW) Developers in South Korea was
25% in the 2012 fiscal year. Moreover, the unfilled recruitment ratio of highly-qualified SW developers
reaches almost 80%. This phenomenon is intensified in small and medium enterprises consisting of less
than 300 employees. Young job-seekers in South Korea are increasingly avoiding becoming a SW
developer and even the current SW developers want to change careers, which hinders the national
development of IT industries.

The Korean government has recently realized the problem and implemented policies to foster young
SW developers. Due to this effort, it has become easier to find young SW developers at the
beginning-level. However, it is still hard to recruit highly-qualified SW developers for many IT companies.
This is because in order to become a SW developing expert, having a long term experiences are important.
Thus, improving job continuity intentions of current SW developers is more important than fostering new
SW developers.

Therefore, this study surveyed the job continuity intentions of SW developers and analyzed the
factors associated with them. As a method, we carried out a survey from September 2014 to October 2014,
which was targeted on 130 SW developers who were working in IT industries in South Korea. We gathered
the demographic information and characteristics of the respondents, work environments of a SW industry,
and social positions for SW developers.

Afterward, a regression analysis and a decision tree method were performed to analyze the data.
These two methods are widely used data mining techniques, which have explanation ability and are
mutually complementary. We first performed a linear regression method to find the important factors
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assaociated with a job continuity intension of SW developers. The result showed that an ‘expected age’
to work as a SW developer were the most significant factor associated with the job continuity intention.
We supposed that the major cause of this phenomenon is the structural problem of IT industries in South
Korea, which requires SW developers to change the work field from developing area to management as
they are promoted. Also, a ‘motivation’ to become a SW developer and a ‘personality (introverted
tendency)’ of a SW developer are highly importantly factors associated with the job continuity intention.

Next, the decision tree method was performed to extract the characteristics of highly motivated
developers and the low motivated ones. We used well-known C4.5 algorithm for decision tree analysis.
The results showed that ‘motivation’, ‘personality’, and ‘expected age’ were also important factors
influencing the job continuity intentions, which was similar to the results of the regression analysis. In
addition to that, the ‘ability to learn’ new technology was a crucial factor for the decision rules of job
continuity. In other words, a person with high ability to learn new technology tends to work as a SW
developer for a longer period of time. The decision rule also showed that a ‘social position’ of SW
developers and a ‘prospect’ of SW industry were minor factors influencing job continuity intensions. On
the other hand, ‘type of an employment (regular position/ non-regular position)’ and ‘type of company
(ordering company/ service providing company)’ did not affect the job continuity intension in both
methods.

In this research, we demonstrated the job continuity intentions of SW developers, who were actually
working at IT companies in South Korea, and we analyzed the factors associated with them. These results
can be used for human resource management in many IT companies when recruiting or fostering
highly-qualified SW experts. It can also help to build SW developer fostering policy and to solve the

problem of unfilled recruitment of SW Developers in South Korea.

Key Words : software developers, job continuity, IT policy, datamining, human resource management.
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