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ABSTRACT

A Study on Context Prediction of Student

Employment Using Decision Tree Algorithm

Moon, You-Hyeong
Department of Computer Engineering
Graduate School

Jeju National University

Recently, Cloud Computing, Big Data and Smart Media become issues in IT
field. We have researched on techniques to process a lot of data efficiently for
supporting these service or system basically. Until now, existed university
education system that manages student’s information like processes, collection
and storage of a lot of data simply. But in the future, we is required to find
meaningful regularity, pattern or relation to lots of data using artificial
intelligent or machine learning, statistical analysis, and provide intelligent
education services.

Accordingly, in this paper, we proposes context prediction algorithm that
estimate a possibility of finding a job using a decision tree, and student’s
established data of getting a employment. Also this paper presents
complementary method that finds and recommends lack elements for student
employment using student’s information. And, we evaluate sensitivity and
specificity, precision of context prediction algorithm, and verify performance of
proposed algorithm through the simulation. In detail, we normalize student’s

data related employment for preprocessing student’s data, and classify these

- viii -



data using entropy and existed training data of student. So we make decision
tree based on entropy information for generating a rule, and provide these
tree information and rule for deciding possibility on getting a job. And we
proposes predicts method which forecast context based new student’s
information for student employment using this rule. And, we support to
identify student’s possibility of employment and prepare lack elements based
on these information (gender, age, grade, language score, certification,
language study abroad, etc). Through this research, we can support to predict
student’s employment possibility using decision tree for getting a job
effectively. And we can support systematically to get a job of students, and

promote activation in recruitment field.
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& 2-5. 94 B 77k A7) oS

Day Outlook Temp Humidity Windy | Play(Y/N)
D1 Sunny Hot High Weak N
D2 Sunny Hot High Strong N
D3 Overcast Hot High Weak Y
D4 Rain Mild High Weak Y
D5 Rain Cool Normal Weak Y
D6 Rain Cool Normal Strong N
D7 Overcast Cool Normal Strong Y
D8 Sunny Mild High Weak N
D9 Sunny Cool Normal Weak Y

D10 Rain Mild Normal Weak Y

D11 Sunny Mild Normal Strong Y

D12 Overcast Mild High Strong Y

D13 Overcast Hot Normal Weak Y

D14 Rain Mild High Strong N

% 255 dHol meh 471% @A A Z)=E dojeoln, W 9] ol

2. WheF AlE ol BY e SHaid, k2 glo] ¥, dg SR @]

3. AFA oW AHo|So] £2(F, HOlHE M & 78 7 dv) &
S Agsic) (o]ldf FRoI5S dERV 9 WaE 7HX i AXtst))

4. AEE £4 02 7HA(Branch)E Mol &9 ==55 A3

o,
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5 7 =9 o] 2g3AR o]

9 5EAE Fdl TFEE, FEHE M AR5 FEty, RS55S4
A= AEZY gt Atto]l AxHoln e Tt 42 thed 2o

req(C., S L
p, =20 popys)=-3 plogy(p,)
i=1

" N (4 1)

’

S Fojx dolg &9 g
C=1{C1, C2 .., Ck}: ZFd= FEY
freq(Ci,S) : Sl A class Ciol &3h+= d

ISI = o1z HolH 529 Hgte dHely 7

ll
i)
it

R
[t

o

1

9 Aol = iHA s ghell tiate] s HolH P SolA AA ke W&

(Probability)< <] v] gttt

A=ZI e T F 452 AN + 9
A4

Gain(A) =1(s,,5,.5,5,) — E(A) 4 2

= 39 mee] dEZelE, BA)E Atk: 4¢ Ad A SGasE o9l

_18_



Overcast

Default Rulel Rule2 Rule3 Rule4

oY 25 A AR E P4

C45¢ 18] F2 ID3Y1EFS Hste] dugFolgr & & dom, ID3Y

(a) =2% £4 #F (handling continuous attributes)
(b) Fomgk £45 AQst= A

(b) Ex] 9] Zlo] ¥4 (how deeply to grow the decision tree)
(¢c) Z2=3 A 2] (Handling missing attributes values)

(d) ¥W]€39 (handling attributes with different costs)

(e) &4 (Improving computational efficiency)
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SAA Asd MRl 2E F=2 o [21]

Sensing data

Context Analyst |

- Phase 2 — Dr

DB - Find Se

Service Provider l

Service
DB

- 22 e

QOutput - Mode Service
- Single Service

DB space Process of Phases Service Manager

% 2-6. ISR =249
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_

+ dle]H A (Data Process), 7 WA dlo]lHE ®WEsto] o= 75

3 dolHE W3AAFTE A s (Normalization Process), Al WA

ol
rr
i)

N

g dolHE FAE dolHE VMo AERN, AR5 Re TE F B
2 TAse] HolHe ARE PRAATE P
B EREA HeldE JMoR 4= 9% A $RY FHe Anen
AgA 9% dolHd tE xS Asts dF(F Ag ) B oF

A ASE wHOR Aste] Wk AgAds] RALAE FANFE HgasF

N

3}(Classification Process), 1]

4

2 2 A2~ (Complementary element Suggest Process) & 74 o]
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Data Preprocess

Prediction Process

Complementary elements Process

Output Data

a9 3-1 SAFAAER A5 R FH A A

At AAAHER] dugF AES I FA HAPAdSES AT A A
AL 17 3-29F 2k gAY HY LA HolEHE woH AlxEE 1A
Input Data’} ®™, @3 ® dolg = A7o] o] Fojxit} dHelH= A% A4 T
o & 3HClassification) S 913l M+ dlolEHZ HFs oA A3y tolEE
° 2 #F3}(Classification) 7} o] Fo1 3t} &/7% HeolH= 459 A& ¢
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B gAAAED C459 BT Ay o dEdgs ¢4 T
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Request Data

A0, Lol 24, = 4.0, O{&: 800, AtHS N

Input Data Table
as Lto] i oSt HES & o
o 23 3.5 200 Y s
o 24 4.0 200 N v
L 25 4.2 650 N Y
o 25 2.8 700 Y N
=1 26 3.9 450 ¥ N

Normalization Data ~__~
g Lto] D= o= xHES Y
=1 23 3 A A ¥
o 24 4 B N ¥
=1 25 4 D N Y
o 25 2 c Y N
=1 26 3 E A N

Classification } .

& Rule Creation

Rule Data < =
Rule | 42 | ol | :E | oz | xS 2
1 =1 23 3 A Y Y
2 of 24 4 B N Y
3 g 25 4 D N Y
‘\‘_‘ ",/

Response Data
3¢ FHs e

a9 32 A9 dSe A% AA A A
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2) Holg A Z=ZAM A (Preprocess Process) A7)

FHE olgate] 4B dZety] PAAE doly A AAL F
ol FAA4e #9 BAZE L FEG. $4 Input Data(hol, 44, s,
A%, AAE £F 51 gl Hv dols Ax 34 (Preprocess)ol A

de HelHe2 A%, 4 A & 5 oy Y dHolH= Wsd dHely o

rob
HE
el

=

2
£

©

21e] obd AAl - (cf,. 45. 3.8) T o8 (900, 700)¢F e FEE

H
WA E Aotk AN B =FoA dads Tde A dEES g W

)

_Zr
o dolE 2 WHcf, 38 45 —> 4, o3 900-> A)Xel she] s Tz
(Normalization Process)”} o] Fo]Zt}h dloly A3t Z 2|2~ oA JHe
dolHE do]g o] xe] A& Threshold #¥ st HolHEZ %33}

o

A28k Eo) ™ 4=(Language_Score)W 4 (Credit)d A A3}= dHolHE A3}
3 2 Ml 2~(Normalization Process)”} W& & A5+3} ¢ o] ¥ (Normalization Data)
2 W3 gl AP S AAA doh o2 A W3 #H dolHE PredictMst H o] &

of AgFozA FHE A7) 9% /A dolHE T T 5 vk
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START
W

Read
Input Data &
Property

Data =
Property,

Praperty,
Praperty;
Praperty.
Property.
Property:
Property:

- Sex

Age

-Credit
:Language_scare
:License

: LanguageStudyAbroad

Property; Mormalization

Propertyy, Mormalization

Mormaliztion

Data = MNew

Insert

Update

29 3-3. HolE AAe TeAs 58
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a7 33 deld AAY Ae sFmelM, doly Agd ATANIL =
§58 B3 dehin dvh 58 4ue) 5504 A4S B el 94

| o]0l A ¥ Property HlelEl= WFd HolE® Aitsh Holel s AAAA

o

deto] o] F o] Xt} Property; S A7l 223 A$olmg 19 3-69
A oF zo] ©lo]E ] Normailization®} g S XA Avh. Aafst #7go] da 3t
A ge A9 WEProperty, (o, T W TR 7Y AFE dHelH
of fF9 wEt MEE delHaH A (Insert)S F8 A 7]Ed &5}
 dlelge] 492 A (update) ¥ ] Preprocess ¥A4-& whIIth 19 3-4%=
ol A dol¥ Preprocess#g e olE yEbth Rl A AREA7E SHA
(Credit)= ¥=stR L 34 (Credit) A3t o3 dHolHolmg Y& A4t
st RS AAA o dolH e Ve A fFol wel dHolHe FUb Es
T4 245 ZAAA € AolW, License YN A3 #AHo] 2 fle W

oJEE @uelA N'OoZ wuEm dolH EAl fiel Wik A% HE 552
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START

Read
Input Data &
Property value

Data =

InputData
(& 25, 4.1, 600, Y. N)

Credit

Credit Data Mormalization

License_¥M
Mormalization

Marmaliztion
Credit Data =
Mew

Credit Data Insert Credit Data Update

iz Language = Language
Age Cradit i Licenza Studyfbroada

END

2% 3-4. diel" AT ZEAs 5F ()
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< START >
p = ]-, ..... g
I
Read
Input Data &
Froperty, &
Threshold

Property,
>

Threshaold,

Propertyy M

2
ThresV

Fropertyn
S

Threshold,

Eil i)

k

Write
Mormalization
GutpuiData

e

a9 3-5 A3 mEAA EEE

1% 3-52 dlolg A f3(Normalization) #4 S 3 &% (Flow Chart)® UE
W gk d8E dolE= 712 dolE HolEo| Ao
27} vl asle] 7]=3k(Threshold)ol 9+ dolg e s
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sah 42 el pE 4 WSt 4 S 9 AAXY £§ dehac
S99 362 AFEe dF welFrh agelA ASE WFE F5E Credit(34)
oty 4| Sl uhel 2ol A 40HTH 2 A%, 301080 2 AE w0
gagtel AAgel o wa He oE meln vk

START >
Languags

Mo S Age Ciriit 5_: Licansa

3
Read 2 4 B
Input Data & 3 4 D
Property, &
Threshold: 4 £ ¢

i n 3 E

Properiy,
=

Threshold;

Property, M
=
Th reer

Property,
>

Thresholdg

FI%

EMND

Write
Mormalization
OutputData

6. Arst Z2AE EF=()
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3) 73 = = A ~(Classification Process) 227

2 A ~(Classification Process) 7%+ 19 3-73 2t} At3 Z=2
Mz=ol A AHegld HolHE oA AAEY daugs S st HF-3 dolgrt

Atk o8 Fgotel RFe TEArE 2 Buol AERY G AMdm AE

o

29 AFz Agel U@ dne Auo5e TaL AuolSo A4 2 W
S5 PYRooD =R EE AYs] Hul, A9 mEE TF F Leafns
£ Poha BE Leaf=trh FaAW delHe ¥Rt Fnsel dAddENS

o]'?‘}" E’]Dq Z} Leaf= =8 £o02 E[ﬁ' e /\] ]—78% 771—.‘5 7]_;(]_‘5 77]'77]'94 i_—]L

o] wof A4}

Normalization
Process <

Entropy Calculation
Process

v

Information Gain
Create Calculation
Root Node
Process

Y

Max of Information Gain
Value

Create
Leaf Node Process

Rule Creation Using DT

a9 3-7. B3 TEAA X

@A AHE AAE HA FHel Aguol wE:A wtA FueFol W
of Aggr) olgs AN oAEAEDe] sARde] duHY HEHow

Leaf ==9] goz AE o33 4 gon | ¥t 2 RE Leaf =9 9]
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D :T o171 A, Entropy(§) = ;p,lc:g:(;ﬁ_,} 1 3

S Foxl deoly &9 g
C=1{C1,C2 ..,Ck}: Ed9x= @&E9 A
freq(Ci,S) : SollA class Cioll &3l= dlaZ=9 &

S| = o1zl HolH 52 Hghe Hely 7

ot

Gain(A) = 1(s,,8,,5,-:5,)— E(A) (2 4)
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Pre-Process

Entropy Calculation
Process

W

Information Gain Calculation
Process

i

Create
Top Mode Process

Max of
Information Gain
Valua
h
Create

Leaf Mode Process

Rule Creation Using DT




@ : Root Node
© : Middle Node
|:| : Leaf Node
( Language_Score )

AR L% TS LN

N B ¥ Ep

Rule,

a9 3-9 BH3E T2 s 3EE(H)

A AR A4 ws=E el A8 2 Asvive] dEw AdHn dEy
e olgalel WuoSzE Fabn, 7t Wie Awols ghol A4 BE We
Language_Score’} HAH9] =2 AAFEC HA9 ==& Fsdor=z 1t



T3kt}. Language Score® oA 7 A4S 57HA 2 UHAY o]F BIES
Aeg YAl g2 GAgtF o] wEEol o oY EIHA Fow BIES G
Al WA WeESs 7HE AHo|Sol w2 AgeR #¥Ho Al Credit
License_ YNO. 2 R385 o] Leaf==7t4 25 Fth 94" EgsE & 12709 7}
AE o] FH 3 12715 A4 3.

dZAg FHAol BHEY FxrE ¥ 3-103 2o 9 BHI ZzAs
(Classification Process)ollA A3t 1f2 dlo]EHo] ~to]H & &8sl oF2
AFE2L7E 833 dlolHE FF dolg o2t Hlwsle] EAFFE st 4

2 AREAIA EH A "Jh

Input Data Classification of Data

Read InputData Read RuleData ﬁ V

Comparison

Judgment

Prediction Qutput

% 3-10. oS Z2AL Fx
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Co=

Read Data

Input Property, &
Mumber of field,
(Mumber of value)

!

Input Property;

Number=of fieldy
{Number of valug)

Input Propertys

Numberzof fieldg ,
(Mumber of value)

ArrCnt(B)

l

Max{count{ArrCn))

Max{countiArrCnt))

Read Data

Output Status
Value

a9y 3-11. 9= ZEAM A ZEL



29 3-1194 % A dejeuo]~ulelE sk 2 HelHE o3 Z2Az(e]
Z A7 )7k v Aste] ARE Fs
Ferel A Abgatel gledolElsh dloEl o] 2ol A gE ol i H (Rule) o]

FIF
1)
o,
o
o
9
N
R
E
ot
il
k1

:‘,:
A Hoh 18 3-12€ o= TZA A TEE 9 A
CEERE oA g g (25 4, 3, B, N, N) Al8x28EH HEHA
, A5 ZZ M 2= Readdt dlo]EHo]2of dlojy gtk Hlu sith 19 3-12

oAM= FAk St 3, ok Bl WaE Husilen s dHeoly gt dA

=

stew g uid ArnCntol Y Weo] dPE ol YR ¥F v TP
M TH Hel BN Y Be @it AAsE AY WS Maxghd HAestel 3

F WORK_STATUS(N)#tS =33l stadth
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START

C D

Read Data

(5. 25 3, B, M, N)

|

Sex
(=)

-
W

ArrCnt(Y, null, ¥, ¥, null,
null,)

!

Max({count(3))

Max(count(3))

Read Data

EMND

C

a9 3-12. oS X2~

/
D

[€)

=
=

=(d)
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Prediction Process

WORK_STATUS feogeust
Message
;'-, & | o
Complementary Elements Suggest Process < o
Response -
Message
Complementary Complementary Complementary
elements elements elements
Message A Message A Message A

Complementary Elements Suggest Output

Y 3-13. B A FH ZRAMA FX

5) A Hek FH AgHA

AY AFE oSt gEo HYsH] A 28 iE F3 (Complementary

Element Suggest Process)3th. 18 3-13+ o|ZZ 3o wat HIS ¢33 Bt
Q4E FHIF= EZ=ZA2~(Complementary Elements Suggest Process) TF%E
YEt L o] TEk. Beka st FH2 HAAZEH7E YA 8% =, AL 4+

A= A mHJN), AFEHA), AFEHB)e] Aol A Folrt B
e is FHSATEH. B ss ool oA djd At wet &9

o,

Rl

)

mm
r;%
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Read Data

START

WORK_STATUS

v

WORK_STATUS

‘N OR A
OR "B

Employment =N

"Employement available"

¥ » )
Complementary e Complementary
elements elements
Message A Message C
END
a9 3-14. Reger FH ZEAA ZEE
Y 3-14L Beger FHO 5F%Z yehith, WORK_STATUSgO] ‘N,
‘A", B’ A WAAE EY8t 71 'Y'l H 9+ Employment Available
s 293 98 W

2 A7 HWAIA
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o

Read Data

START

2,254, DY N

v

WORK_STATUS

N

ualfications raguirad]

fLack of Languagasoong]

[Qualifications raquired]

"Employement available”

[Qualifications required]
[Lack of Credit]
[Lack of LanguageScare]

END

a9 3-158 BodeAs FH ZRAA T

H-=(Lack of Credit), o]t F52=

32

i

w5 d

=

=

vhebulch, FEE N

2 39 ReadData®] wIAIA] 245 Q549 (Qualifications required),

(Lack of Language_Score)® %% 3}
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6) F el =dleolE o]z Table 7

e
e
£
e
>,
[
juii)
i)
o
il
rlo

|
-
=~
N
)
N
fr
-
oX,
i,
=
)
i)
o
il
rlo
S~
>,
oo
2L
N
A
I
ot

(3, vhol, B, oSS, AAFHE, I FAFRE, AYAHQ RuleDatadolE, At

$A47E G o H5E W dolEHE MRy A8 FARES 23 dE HolE

m

=
Zg g, W3AHS4)¢l LanguageH] ol &, AF&x7F =3

PN
T

T4 delg=z W] 98 VAR E 2o & HolE (TR, g
il =

A E
A, AT, T5AF, HEAG)QA Creditdl o] E2 A4 €l
3 3-1. Hlo]E Ho] =47
PredictMst RuleData

208 HOEH 24y Nl H 8 @0g 0| B A Nl 2
b | student no varchar(30) 0 ) = int F
- varchar(30) G sex varchar(50) @
age varchar(50) vl = TR 7 7
credit varchar(50) ) i varchar(50) E
longuioge verdher o) d language varchar(50) Pl
licnese_yn varchar(1) ¥ license_yn varchar(1) i:.f]
exp_language_yn varchar(1) v o varchar(1) q
status varchar(1) [v] = varchar(50) 7

work_status varchar(50) ¥
Language Credit

g0s HOE g, | masie e HOEI 84 NS
b | B i R ) varchar(1) ]
language_nm varchar(50) ¥ it rm varchar(50) @
rom_score W:r(m) ﬂ from_score varchar(50) v
e okl o) 'ﬂ to_score varchar(50) ]

con_score varchar(50) ¥

£on_score varchar(50) ]

(]
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TreeGrowth(E,F)

1 :if stopping_condition(E,F) = true then

2L leaf = createNode()
3: leatlabel = Classify(E).
4: return leaf.
5:else
6: root = creatNode().
7 root.test_condition = find_best_spilt(E,F)
8: let V = {v|v is a possible outcome of root.test_condition}.
9: foreachv € V do
10: Ev = { {root.test_condtion(e) =v} N {e £ E} }
141.; child = TreeGrowth(Ev,F))
12 add child as descendent of root and label the edge(root -> child) as v
13: end for
14: end if

15 : return root

a9 4-3 A EAED daes
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HNAY JAHGIEE, UHBAGIHEE, AFSHGHERE (832, 832, 8/32

I(T) = - 832 x logy 8/32 - 8/32 x logy 8/32- 8/32 x logy 8/32- 8/32 x log 8/32 = 2

7FA &8 find_best_splitOS 27] 938 7 My x Ao wzt

S 7ot AERY Az Wad g ARG RS (A = H(T) - 7]
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e
o
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Attribute M F SUM | QIEZI|
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AEZ 1]
Attribute |OR 25 26 27 |28 | suM | giezT]
AGE 6 6 8 6 6 32 | 23113
AttributeCnt | 1212 | 0222 | 4220 | 1212 | 2,022 1.2806
dlE 2| 19184 | 1.5849 0 | 19184 | 1.0566
Attribute [ 2 3 4 SUM | dlEZT]
CREDIT 2 6 15 9 32 | 17299
AttributeCnt | 02,00 | 0411 | 4245 | 4,032 1.093953125
A E 21
Attribute [N B c DN suv | clez
language 8 11 5 4 4 32 2.1981
AttributeCnt | 50,21 | 2342 | 1,004 | 02L1 | 0310 1.33443125
dlE 2| 0.875 | 19362 | 02575 | 15 0
Attribute Y N SUM | QIEZI|
licnese_yn 15 17 32 0.9971
AttributeCnt | 7,053 | 1835 1.08996875
A E 21
Attribute Y N SUM | QIEZI|
exp_language_yn 16 16 32 1
F,)Attribgzjtegcanty 6,154 | 2734 0.1727
dlE 2] 1.849
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4) 7= (Rule) 8 4

3 4-5 AN A

seq sex age credit | language | licnese_yn | exp_language_yn | result
8675 NULL NULL NULL A NULL NULL Y
8676 NULL 24 NULL B NULL NULL A
8678 NULL 25 NULL B NULL NULL N
8679 NULL 26 NULL B NULL NULL Y
8682 NULL 27 NULL B NULL NULL Y
8685 NULL NULL NULL C NULL NULL B
8686 NULL NULL NULL D NULL NULL N
8687 NULL NULL NULL E NULL NULL N

cf)

IF LANGUAGE=A THEN WORK_STATUS =Y

IF AGE= 24 AND LANGUAGE=B THEN WORK_STATUS = A

IF AGE= 254 AND LANGUAGE=B THEN WORK_STATUS = N

IF AGE= 26 AND LANGUAGE=B THEN WORK_STATUS =Y

IF AGE= 27 AND LANGUAGE=B THEN WORK_STATUS =Y

IF LANGUAGE=C THEN WORK_STATUS = B

IF LANGUAGE=D THEN WORK_STATUS = N

IF LANGUAGE=E THEN WORK_STATUS = N

# 4-6¢ AHEAEZ Y] BE AAol 2 T AAE 1HS vEda

2 o]gate] ofg} Po] mER ¥A @ 4 A
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