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Job satisfaction: a brief literature review and hypotheses 
formulating

2.
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Motivation and methodological background of Bayesian 
Networks

3.
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𝑈𝑛 = 𝑉1, 𝑉2,⋯𝑉𝑛
𝑉𝑖 ∈ 𝑈𝑛

𝑃 𝑉𝑖 Parents 𝑉𝑖 , 𝜃𝑖 𝜃𝑖
𝑉𝑖 ∈ 𝑈𝑛

𝑃 𝑉𝑖 Parents 𝑉𝑖 , 𝜃𝑖 = 𝑃 𝑉𝑖
𝑈𝑛

 𝑃 𝑉1, 𝑉2,⋯𝑉𝑛 =
𝑉𝑖 ∈ 𝑈𝑛

𝑃 𝑉𝑖 Parents 𝑉𝑖 , 𝜃𝑖 (1)
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The Bayesian Network model of job satisfaction

Research design and data collection

4.

4.1
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Selected factors shaping an employee satisfaction

  Employee’s needs Factors analyzed

1 Development Development opportunities V1

2 Affiliation Cooperation V2
Identification with organization V3

3 Power and recognition Empowerment V4
Management support V5

4 Security Employment stability V6
Remuneration and awards V7

Source: Created by the authors.

Table 1.
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Characteristics of the study group (N=800)

Variable Description % n

Gender
female 46.4 372

male 53.6 428

Age

≤ 30 years 23.0 184

31–39 years 29.0 232

40–49 years 27.8 222

50–55 years 13.2 106

> 55 years 7.0 56

Educational attainments

lower than secondary education 20.1 161

secondary education 40.0 320

tertiary education 39.9 319

Work position
managerial 18.0 144

non-managerial 82.0 656

Length of service

≤ 3 years 10.6 85

4–10 years 21.9 175

>10 years 67.5 540

Length of service in the 
examined institution

≤ 5 years 40.9 327

< 5 years 59.1 473

Type of employment con-
tract

full-time employment 69.8 558

temporary 30.2 242

Source: Own calculations.

The BN model construction

Table 2.

4.2
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Description and construction of variables

  Variable (Node name) Short description Probability distribution

1 V1 Development opportunities Marginal

2 V2 Cooperation Marginal

3 V3 Identification with organization Marginal

4 V4 Empowerment Marginal

5 V5 Management support Marginal

6 V6 Employment stability Marginal

7 V7 Remuneration and awards Marginal

8 Job Satisfaction Employee satisfaction Deterministic
Conditional on V1-V7

Note: Notation as in Table 1.
Source: Created by the authors.

States and marginal probabilities for variables V1-V7

State Abbreviation V1 V2 V3 V4 V5 V6 V7

1 (Very Important) VImp 0.369 0.595 0.543 0.326 0.381 0.434 0.268

2 (Important) Imp 0.385 0.301 0.338 0.314 0.396 0.355 0.307

3 (Less Important) Limp 0.246 0.104 0.119 0.360 0.223 0.211 0.425

Sum 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Source: Own calculations.

𝐶𝑛
𝑘
=
𝑘 + 𝑛 − 1
𝑘

=
𝑘 + 𝑛 − 1 !

𝑘! 𝑛 − 1 !
, (2)

Table 3.

Table 4.
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𝑘 = 7 𝑛 = 3

VImp  2; Imp  1.25 (the average); LImp  0.5.

𝑛𝑘 = 3
7
= 2187 . (3)

Conditions for deterministic Job Satisfaction node (36 combinations of states)

No. 1 2 3 4 5 6 7 8 9

Case 7 VImp 6 VImp

1 Imp

5 VImp

2 Imp

4 VImp

3 Imp

3 VImp

4 Imp

2 VImp

5 Imp

1 VImp

6 Imp

7 Imp 6 Imp

1 LImp

Points 14 13.25 12.5 11.75 11 10.25 9.5 8.75 8

State High High High High High Medi-
um

Medi-
um

Medi-
um

Medium

No. 10 11 12 13 14 15 16 17 18

Case 5 Imp

2 LImp

4 Imp

3 LImp

3 Imp

4 LImp

2 Imp

5 LImp

1 Imp

6 LImp

7 LImp 6 LImp

1 VImp

5 LImp

2 VImp

4 LImp

3 VImp

Points 7.25 6.5 5.75 5 4.25 3.5 5 6.5 8

State Medi-
um

Low Low Low Low Low Low Low Medium

No. 19 20 21 22 23 24 25 26 27

Case 3 LImp

4 VImp

2 LImp

5 VImp

1 LImp

6 VImp

1 Limp

1 Imp

5 VImp

1 Limp

2 Imp

4 VImp

1 Limp

3 Imp

3 VImp

1 Limp

4 Imp

2 VImp

1 Limp

5 Imp

1 VImp

2 Limp

4 Imp

1 VImp

Points 9.5 11 12.5 11.75 11 10.25 9.5 8.75 8

State Medi-
um

High High High High Medi-
um

Medi-
um

Medi-
um

Medium

Table 5.
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No. 28 29 30 31 32 33 34 35 36

Case 2 Limp

3 Imp

2 VImp

2 Limp

2 Imp

3 VImp

2 Limp

1 Imp

4 VImp

3 Limp

3 Imp

1 VImp

3 Limp

2 Imp

2 VImp

3 Limp

1 Imp

3 VImp

4 Limp

2 Imp

1 VImp

4 Limp

1 Imp

2 VImp

5 Limp

1 Imp

1 VImp

Points 8.75 9.5 10.25 7.25 8 8.75 6.5 7.25 5.75

State Medi-
um

Medi-
um

Medi-
um

Medi-
um

Medi-
um

Medi-
um

Low Medi-
um

Low

Note: Notation as in Table 4.
Points: VImp  2; Imp  1.25; LImp  0.5
The sum of points within the range 3.5 – 6.75  the state Low
The sum of points within the range 7 – 10.5  the state Medium
The sum of points within the range 10.75 – 14  the state High
Source: Created by the authors.

𝑝 𝑉1,  𝑉2,  ⋯,  𝑉7,  Job Satisfaction = 𝑝 𝑉1 ∙ 𝑝 𝑉2 ⋯𝑝 𝑉7 ∙ 𝑝
Job Satisfaction 𝑉1,  𝑉2,  ⋯,  𝑉7

(4)
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The BN model – estimated probability of the states of the Job Satisfaction 
deterministic node based on the survey data

Source: Created by the authors

Reasoning within the BN

Figure 1

5.
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 𝑝 𝐴 𝑑𝑎𝑡𝑎 =
𝑝 𝑑𝑎𝑡𝑎 𝐴 ∙ 𝑝 𝐴

𝑝 𝑑𝑎𝑡𝑎
(5)

Using the network for job satisfaction analysis5.1
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Reasoning within the BN model – four scenarios concerning an employee’s 
needs
(a) development, (b) affiliation, (c) power and recognition, (d) security

a) Sensitivity analysis on the development 
need (Development opportunities factor V1)

b) Sensitivity analysis on the affiliation need (Co-
operation factor V2 and Identification with orga-
nization factor V3)

c) Sensitivity analysis on the power and recog-
nition need (Empowerment factor V4 and Man-
agement support factor V5)

d) Sensitivity analysis on the security need (Em-
ployment stability factor V6 and Remuneration 
and awards factor V7)

Source: Created by the authors

Figure 2
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The sensitivity of the singe-factor strategies to improve job satisfaction

Primary factors V1 V2 V3 V4 V5 V6 V7

Predicted probability of high job 
satisfaction when LImp=100 %
(ceteris paribus)

0.10 0.08 0.08 0.11 0.10 0.09 0.12

Predicted probability of high job 
satisfaction when VImp=100 %
(ceteris paribus)

0.43 0.35 0.37 0.46 0.41 0.41 0.49

Sensitivity (%) 330.0 337.5 362.5 318.2 310.0 355.6 308.3

Note: Notation as in Table 3.
Source: Own calculations.

∆𝑝 =
𝑝 𝑎𝑐𝑡𝑢𝑎𝑙 𝑣𝑎𝑙𝑢𝑒 − 𝑝 𝑝𝑟𝑒𝑑𝑖𝑐𝑡𝑒𝑑 𝑣𝑎𝑙𝑢𝑒

𝑝 𝑎𝑐𝑡𝑢𝑎𝑙 𝑣𝑎𝑙𝑢𝑒
∙ 100 (6)

The relative variation in probability of the Job Satisfaction states

Job satisfaction (actual) Job satisfaction (predicted) Error rate∆𝑝

High 0.2250 High 0.2710 20.44 %

Medium 0.7013 Medium 0.6971 -0.60 %

Low 0.0737 Low 0.0319 -56.72 %

Note: Notation as in Table 4.
Source: Own calculations.

Discussion

Table 6.

Table 7.

6.
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Hypotheses tests results

  Hypothesis Evidence Result

H1 Development need has significant im-
pact on job satisfaction

Medium influence on 
job satisfaction (57 %)

H1 is partially con-
firmed

H2 Affiliation need has significant impact 
on job satisfaction

Medium influence on 
job satisfaction (54 %)

H2 is partially con-
firmed

H3 Power and recognition needs have sig-
nificant impact on job satisfaction

High influence on job 
satisfaction (63 %)

H3 is confirmed

H4 Security need has significant impact on 
job satisfaction

High influence on job 
satisfaction (66 %)

H4 is confirmed

Source: Created by the authors based on the BN model (Figure 2).

Conclusion

Theoretical implications

Table 8.

7.

7.1
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Practical implications7.2
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