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TABLE L

FULL DESCRIPTION OF ATTRIBUTES USED FOR PREDICTING THE PERFORMAMNCE CLASS

Attribute

Description

Possible Values

*Age

Employee's Age

a. b e d e

Gender

Employee's Gender

Male, Female

MStatue

Employee’s Marntal Status

Smgle, Mamied with kids, Marmed without kids, Other

NKids

Mo, of Kids

L1.2.3.4

UnivType

The type of university of graduation

Public, Private

GSpecial

General Specialization

Business, 1T, English Literature, Engineering, C5, Other

Degree

Employee Education Degree

Diploma, Bachelor, High Diploma, Master, PhD

Grade

Employee Graduation Grade

Excellent, Very good, Good

| Acceptable, Other

Country

Country of University

This attribute was eliminated, since majority of the values were Jordan

**Expyears

Mo, of Working Experience Years

a,bede

PreviCo

No. of Previous Companies the employee
worked for

0,12345

JobTitle

Employee's Job Title in the

company

current

Developer, Officer, QA, Data Entry, System Administrator, Office Manager, Technical
Writer, Technical Manager, Software Enginecring, Accountant, Infrastructure Engineer,

Department Manager, software Architect |

Customer Support, GM.

Analyst, Designer, Trainer, PM, Consultant,

Rank

Employee's Rank in the current company

Junior, Senior, Team Leader, Manager, Architect

*erServPeriod

Service Period in the current company (in
Vears)

a,b,ecd

Working hours

No of working hours

Full Time, Part Time, Other
value.

. This attribute was climinated, since most instances has Full time

*exdBalRange

Employee's Range of Salary

a,bede

UncomWorkcond

Working in uncomfortable conditions (in
cmployee's perspective)

Yes, Mo

Dissatsalrank

Existence of dissatisfaction in either salary

Yes, Mo

or rank
Employee's  performance, either as
informed or predicted. This is a class
-39 c) 3034 ) 3540 &) Over 30
s thom a year ¢ 1-3 d) More thom 3
i 1-3 o More than 3- 10 d) 3

Performance Accomplish, Exceed, Far Exceed

Maoles: ® Age i
102} Maore than 1
1]

TABLE II ACCURACY PERCENTAGES FOR PREDICTING PERFORMANCE

INEIL

1-Fold Cross
Validation

Method Hold-out {60%)

In:

36.5%

Cd. 5 (14.8) 45.1%

Naive Bayes 44.2%
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TABLE [II. ACCURACY PERCENTAGES FOR PREDICTING PERFORMANCE
INE2

1i-Fold Cross

Algorithm Validation Hold-out (0% )

i3

Cd.3 (HLB)

Nufve Bayes




Oz W oo Hlid [ 1E lawg o350 ol 5 Sglaie &g, dD3 i o1 Lawgs oo dislus (658 paenal S50
Wogs oy 9 NKids (GSpecial JobTitle 55 cas o 5YL L Slas g g PrevCo gq,5 0,5 w0 cpl )0
Dissatsalwork s a>,s UnivType .Uncomworkcond MStatus ;s 56 L sla 5445 Jb> 0
Lol Sy amw Joli s a5 ol e jaisl 4.5C 6501 51 eolawl b oo aisle puoal &350 04
S8 sl S5y olgie 4 ax 0 g Dissatsalrank g 4,5 0,5 lse 4 PrevCo

Col yidioy Ol a4 g Sl Sglite Jpoms v I QLSS 5 Shos a5 0l axgie Gl oo PrEVED (Shis sl
D950 Y 0gd o0 3 51 i PrevCo as 8s0,Lgo 9 04 oo bl 1 51 ey 0l 3 5l oS PrevCo 31
aods Hlii |y o lade a5 b j0 g oo pll aie IS (saiilsg ool aly dissatsalrank as” oS oyl pogdle
b ojeiws g Gsi> 0 (ulo)b o STy S Al (pl aiS oo ol IS plawl o IS S 5l culs,
oo oo lis |y ag,

Wiied 555 Lol 10 il ) w0 pai b (LSS 45 aas o Lis 45w az g3 Ll a3 Sy 4z S
L5 Logyd YU Jose b odleased] £)6 a5 ans ylas il se ol S oo 35l b K0 Slyes a5 Js o
s o i ) 2B gl p oads 0dgs e 0 1 S 4.5C 20 5l b ey (s g3 lase, IS ils

200 i 1) 085 (oo Zoloo (196 0 45 digel olusi b oad il ganakil B 4 Jar g

=No = Extellert =Voood =0

Figure 1. A decision tree gencrated by C4.5 algorithm for E2 for predicting performance




TABLE IV. CLASSIFICATION RULES GENERATED By C4.5 ALGORITHM IN
E2 ForR PREDICTING PERFORMANCE

Rule Rule Antecedent P-erfnr_n_mlre #of
# Decision Instances

IF PrevCo =0 ==+ Exceed 15
IF PrevCo 1 & Ihssatsalrank Accomplish +
Yes =—=
IF PrevCo = 1 & Dissatsalrank = No | Excesd il

IF PrevCo = 2 & Grade <= Good | Excesd +

IF PrevCo = 2 & Grade = Good === | FarExceed
IF PrevCo=3 =—= Accomplish
IF PrevCo =4 === FarExcesd

38) WleMbl (5,9Ld Sy o9 3l oo (59l o 0315 Acgoxo 3l odliviwl :(BE) pguw LwloyT (C
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el oals yiias o359 PrevCo

TABLE V. ACCURACY PERCENTAGES FOR PREDICTING PERFORMANCE
InE3

1i-Fold Cross

ith
Algorithm Validation

Hold-out (60%%:)

D3 50% 43.7%

C4.5 (48 60.5%

MNafve Bayes H5.8%
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Figure 2. Decision Tree resulted from C4.5 algonithm for E3 to predict performance

TABLE VI CLASSIFICATION RULES GENERATED By C4.5 ALGORITHM IN
E3 FoR PREDICTING PERFORMANCE

#aof
Decision Instances
IF Gender = Male & Grade Exceed 3
Excellent ==
IF Gender = Male & Grade Excesd
Vgood ===
IF Gender = Male & Grade = | Accomplish
Good & SalRange ==
Performance =

IF Gender = Male = | Accomplish
Good & SalRange

Per formance =

IF Gender = Male & Grade =
Good & SalRange = ¢ & GS5pecial
=T ==

IF Gender = Male & Grade =
Good & SalRange = ¢ & G5pecial
= Engineering ===

IF Gender = Male & Grade = | Accomplish
Good & SalRange = ¢ & GSpecial

Hule Antecedent

IF Gender = Male & Grade = | Accomplish
Acceptable ===
IF Gender = Female ==> Accomplish

A0 e 5 090 SYL CS 0 b oge il A s Sz 3 ol dgas s 450 135,651 5 solasl L

6 Jguz g aa oo olis |y 3E sl WEKA Loy suis oy o0 2 S .1 0 GSpecial 4 SalRange

A o oyl Iy oo adgi (gasudds yuiled




S g s 4

Jolse 31 (SO amo oo lis sl ansls (LS5 o Slae 5 o0l Sl canl (S a5 |, (go0xio Julge asllas oyl
el (Jrd lgie Sge

0,00 0929 anlllas 3550 Jid lgie 20 350> oS Lnil Sl eand (pdg, Sl @S jo (b oy (i 5l W,
052551 5 SlBg) SIS Wy oyt s 00 e 5 Lyt sloidsins 5 1S S 541, 0 olsise U
S8 o U Coo ofy o 0, Sl Az 0 g LSS

S sl s sl 5l e, l5 a5 Sloj oyl stde 0 Shas 50 ialej] aw jo 0lKisls g5 S
ST 50 (g leolRails a5 wil Jdo ol a4 Wlgh co dlive ol 0l 0als Juasdl £, Logas oKisls
QS o G pdy sogad sleollails & o 1y liw o 50 YU Ol b ylygel zils g0

el 4 ol (S sy, i & i Lol il (o8 8 Shac il 05 5 45 wtle il el oo
Jolse oy anil atily S cuwl oais aid ) § i o dslllas ol jo a5 (LSS Coazd wile (6,500
315 093 sl wilgi oo Lol 4S5 yebay (il Caonn; @ alas 0 B S peal b lgi oo 1) (masid
plosle Ll Shg laicds o, Sles 4y SGo3 jlann Sl Gl oBisls  wges aas aiiS oS Loliie )50

sl Jeole 93 ol o bl )| cdeay Wil o

Sl i 929 cnl b i )la8 o 156 o Shes  j5 G g JoU Candy (o diile sated Sl 5 S

SS90 Ggmw g oo aBlSl cpw 138l g a4 o Jele b o Sles Ol a5 aS 1> o lai o Sles p  sattin
Qilools ylas wog 00,5 Zlasjl LS, sleasy L as oLyl

lodss yidon olaas a5 olo lis a5 ol laasy oload 4 a> g5 b w8 g came Wiy, 2E Lialesl jo )9l cuills Lol

eel gl S ojlaslay 2E ools acgaze ) il Bolal &y SO Wlgh oo ol 098 c0 55V 0 Slos 4y yxie




R0 ) s &S 1> woislas 2B 4 1E s iabesl 5 sl TR iz 500 (Ggu ) s Sy 00eld
Bl sl oy 5l o Blaie, S sl 1, 6 5YL o, Shee SE ooyl o Lol s a5 b ools dcgamae g0

Al il Skee e Jale ) S w35t 5 i 30 ol 3,Shat y (st Jalye oy oo 15
S slacS o 5l golans g o xe 2B 0 a5 > j0 ccanl oo sols Lis 3E 5 1E slaalesl jo &Il
oS 1 15 IS 4y 25 45 (65035 ke 1S ey Wl s ol iols i o, Slae b siie 5 e abasl, AE o
ST 0 (gl i e plil e slaiambae (40 5] Caws a4 sl 1) S o s LT el o lai 1) oo
56 b ) 095 0 )Slee B aidly axdlas ol 28 Conl (Seos w55 o0 15 (S slacS 8 5l (S 0 oS
e o Slac e o5 ol 45 jshilen 59 co odnlie st gaba, L5 3E 4 2E (glajiolej] 4o uns 1,3
ol 15565 1 (605 Sl 51 3E o a5 >0 s o )18 50 o |, 2E g 1E o

oS Jge Jole lgicar 2B jo a5 jshailes aasso L 3E 5 1E 50505 4y 0 Shos po (ol 530 a5, (S
sty cnl el Ul 51 i 0| QLS IS 5, Shee S wings o 4z gte 3E 5 1E (slojioles] ;5 unsl o
S yeS 3 Shae a5 siiwd Gyl pae g 0 e gledSl ol ols oo )8 LS50 Cox 1) 4, aS og LSS @ o
Ayl al )l LSS

Jelis jigo Jolse olgicas kil BB gl o)l o Shae Stz 53U coly )15 b o (Jid cald) waled o
Ol ) ool wloas a8 5 ks 5o (59 0,8kas p b oS Jelse lgiear il 2B 5 1IE jo a5 Jl> o aigis cod
S0 2E o &S b 5l st ol Ll sl B3E 8 b a5 0,8 pdd i o)

Slp 45 0 azsie olgies (pialoj] dw (lp ead wisle ganail Jas s 550 0l A5 lsien
S oyl g yidon oo 1B & ces BE g 2B iolosl jo (somails 8o g oo ooliinl caliue (sl ,oX!

sbmg) GialesT 5o oM 5y alises Jolse a8 sl 1E o alaz 5l dacS i 5l cilises (LS sgg Judody Col

Lo S Lyl caallan 3,50 LSS Lol o] Sz s8 sloosls dasgorme piys 3E 5 2E o a8 I, .05 oo

5,10 55 503 (S sl BB sba Shg 55, » it aslllae paS 0l GLS, Gl Sen 5 Cu o IS




STyl g g puSazxs 5

28 Jl o il oals 35 et LS 0 Slae ot g gumatb oo S e le 6l alae oyl
S Glyie iog g 0 Sles i 5o Wl 5 (B s el oads Gialesl b S 5l (6ol 0 ,8kas (s,
g1 050 g 4z ,0 5l (65 JIL Bl £63 e 5 (S (208

Sly Slislesl 5l (5 50 (o5 236 iz g Job Cumdg a5 Jlo o s sai lis | (g, Sl e o ( Sy
plas yo o Lot cols, g u';u.lLo)"l Il o L8 s b 5l golawd sjeiws g g ilools lis o Slee  So s
il azead b g o Jae opl ( Sludl plie (25 9 &8 50 o e gl a)ls 0 Shee oty 50 30 laz o
Sy 9590 (pl yo Glgs oo 1) iz Slaldl ogl oolaiul ¢ coldie o3l LS IS o, Slae oo yiom Ho Xlg5 oo caidly
Bl bl Cms i IS plaseiul 4y bgs o Hlas 43S o 5l (6,5 8l

> 3 S8 QLS sl 00ls oSl 09 o0 arogi <S5 wiz Sl ol 03l (5yslaez (ST Gla)lS Glgieay
2055 )18 eolil 5550 Wil oo Ll 51 G e (6l momo o Slee £ 0 lsieas wiog S oS Sl

S Sas it sl 0o 0y Gilgd alez GTHR Lawsgs wlgs s 515810 5 05 00 0dgi caslin Joo a5 ol

e ooliul LSS




REFERENCES

[1] Allen, M.W., Armstrong, D.J., Reid, M.F., Riemenschneider, C.K. (2009). “IT Employee Retention: Employee
Expectations and Workplace Environments”, SIGMIS-CPR’09 , May 2009, Limerick, Ireland.

[2] Al-Radaideh, Q. A., Al-Shawakfa, E.M., Al-Najjar, M.l. (2006). “Mining Student Data Using Decision Trees”,
International Arab Conference on Information Technology (ACIT 2006), Dec 2006, Jordan.

[3] Chein, C., Chen, L. (2006) "Data mining to improve personnel selection and enhance human capital: A case
study in high technology industry", Expert Systems with Applications, In Press.

[4] Cho, S., Johanson, M.M., Guchait, P. (2009). "Employees intent to leave: A comparison of determinants of
intent to leave versus intent to stay", International Journal of Hospitality Management, 28, pp374-381.

[5] CRISP-DM, (2007). Cross Industry Standard Process for Data Mining: Process Model. http://www.crisp-
dm.org/process/index.htm. Accessed 10th May 2007.

[6] Delavari, N., PHON-AMNUAISUK S., (2008). Data Mining Application in Higher Learning

[7] Dreher, G.F. (1982) “The Role of Performance in the Turnover Process”, Academy of Management Journal,
25(1), pp. 137-147.

[8] Han, J., Kamber, M., Jian P. (2011). Data Mining Concepts and Techniques. San Francisco, CA: Morgan
Kaufmann Publishers.

[9] Ibrahim, M.E., Al-Sejini, S., Al-Qassimi, O.A. (2004). “Job Satisfaction and Performance of Government
Employees in UAE”, Journal of Management Research, 4(1), pp. 1-12.

[10] Jantan, H., Hamdan, A.R. and Othman, Z.A. (2010a) “Knowledge Discovery Techniques for Talent
Forecasting in Human Resource Application”, International Journal of Humanities and Social Science, 5(11),
pp. 694-702.

[11] Jantan, H., Hamdan, A.R. and Othman, Z.A. (2010b). “Human Talent Prediction in HRM using C4.5
Classification Algorithm”, International Journal on Computer Science and Engineering, 2(08-2010), pp. 2526-
2534,

[12] Karatepe, O.M., Uludag, O., Meneuvis, |., Hadzimehmedagic, L., Baddar, L. (2006). “The Effects of Selected
Individual Characteristics on Frontline Employee Performance and Job Satisfaction”, Tourism Management,
27 (2006), pp. 547-560.

[13] Kayha, E. (2007). “The Effects of Job Characteristics and Working Conditions on Job Performance”,
International Journal of Industrial Ergonomics, In Press.

[14] Khilji, S., Wang, X. (2006). "New evidence in an old debate: Investigating the relationship between HR
satisfaction and turnover", International Business Review, In Press.

[15] Lavrac, N. (1999). “Selected Techniques for Data Mining in Medicine”, Artificial Intelligence in Medicine,
16(1999), pp. 3-23.

[16] Mullins, 1., Siadaty, M., Lyman, J., Scully, K., Garrett, C., Millar, W., Mullar, R., Robson, B., Apte, C., Weiss,
S., Rigoutsos, 1., Platt, D., Cohen, S., Knaus, W. (2006). “Data Mining and Clinical Data Repositories: Insights
from 667,000 Patient Data Set”, Computers in Biology and Medicine, 36, pp. 1351-1377.

[17] Russ, F.A., McNeilly, K.M. (1995). “Links among Satisfaction, Commitment, and Turnover Intentions: The
Moderating Effect of Experience, Gender and Performance”, Journal of Business Research, 34, pp. 57-65.

[18] Salleh, F., Dzulkifli, Z., Abdullah, W.A. and Yaakob, N. (2011). “The Effect of Motivation on Job
Performance of State Government Employees in Malaysia”, International Journal of Humanities and Social
Science, 1(4), pp. 147-154.

[19] Schwab, D. (1991). "Contextual variables in employee performanceturnover relationships", Academy of
Management Journal, 34 (4), pp. 966-975.

[20] Sexton, R.S., McMurtrey, S., Michalopoulos, J.0., Smith, A.M. (2005). “Employee Turnover: A Neural
Network Solution”, Computer & Operations Research, 32, pp. 2635-2651.

[21] Witten I. Frank E., and Hall M. (2011). Data Mining: Practical Machine Learning Tools and Techniques 3rd
Edition, Morgan Kaufmann Publishers.



http://www.crisp-dm.org/process/index.htm.%20Accessed%2010th%20May%202007
http://www.crisp-dm.org/process/index.htm.%20Accessed%2010th%20May%202007

